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Executive Summary

The challenge

Forests are cut, temperatures rise and biodiversity is lost. The poor become poorer and
indigenous cultures disappear. With the rise in temperatures, fires increase, droughts
lengthen, floods spread, and pests and diseases affecting livestock and plants adapt and
multiply. What many are calling a “perfect storm” gathers strength and the impact rolls
across the developing world from the forests to the farms to the atmosphere. The first and
hardest hit are the poorest people who eke out a living on formerly forested lands, or farm dry
cereals on degraded and rain-fed lands where the margins for error are slim to none. Next hit
are the irrigated areas where floods and drought combine to silt or empty reservoirs; and
farmers who plant highly targeted crop varieties struggle to adapt. The incomes and
livelihoods of the world’s poorest people spiral downward.

This scenario stems in large measure from the poor management of our forests, trees and wild
genetic resources. Despite decades of research and development efforts to reverse
deforestation, forest degradation and biodiversity loss, these trends continue at an alarming
rate. During the time it takes to read this case for investment, as much as 3000 hectares of
natural forests and tree cover will disappear, along with the biodiversity they embrace, a loss
of almost 13 million hectares annually. Deforestation and land use change contribute 12-18%
of the world’s total annual carbon emissions accelerating global warming.

Natural forests form a dwindling part of a finite land area where conversion to agriculture
poses the greatest threat in the developing tropics. Adjacent or newly cultivated cropland may
retain remnant trees or accommodate natural tree regeneration. However, these are
insufficient to provide the environmental goods and services formerly coming from intact
forests. And while conversion of forest to agriculture can in some cases improve rural
incomes, all too often deforestation leads to impoverishment of both ecosystems and
communities.

Such outcomes are overwhelmingly the result of governance failures at landscape, national
and global scales. Such governance failures are typically manifested through such factors as
unclear land tenure or insecure access rights to resources; poorly regulated extraction, trade
and investment regimes; nonexistent or inchoate land use planning; a growing propensity for
land grabbing; perverse incentives; exclusion of poor, often indigenous, people from
decision-making processes; and weak law enforcement. Individually or collectively, these
factors contribute to the loss of forest and tree cover, the progressive depletion of tree genetic
resources and biodiversity, and the unequal distribution of economic and social benefits from
forests, trees and agroforestry systems.

Deforestation and degradation cause the loss of more than just the biodiversity, products and
environmental services that forests and trees provide—carbon sequestration, stabilization of
soils, adaptation to the destructive effects of rising temperatures or a simple, peaceful retreat.
Failure to optimize land use means we are squandering an opportunity to improve the
livelihoods of more than a billion of the world’s poorest people, as well as the national
balance sheets of developing countries. More than US$3 billion a year is lost in illegal
logging in Indonesia alone. Forests and trees conservatively provide US$250 billion in the
various types of income—timber, fuelwood, food, medicines and non-forest tree products—
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from these resources. However, this amount could be much higher and could also be
sustainable for generations to come.

Studies show that people living in or near forests earn on average about 25% of their income
from forest resources; this amount could be much higher with multiple-use management
approaches that target all the potential sources of income from forests, trees and
environmental services, instead of the prevailing narrow focus on the extraction of a few
valuable tree species. The potential of payments for environmental services (PES)—and
specifically reducing emissions from deforestation and degradation (REDD+)—as sources of
revenue for rural forest stewards remains barely tapped. Trees on farms offer tremendous
potential to increase rural incomes. Roughly 10% of the world’s tree cover is found on
farms—and the rate is increasing—making an important contribution to climate mitigation
and adaptation. In developing countries, agroforestry systems provide essential fodder and
non-timber forest products, and contribute significantly to the revenues of women-led
households. Wild tree species have the potential to play a critical role in improving
livelihoods on small farms. Nevertheless, most extension agents do not receive training in
agroforestry techniques and most wild tree species are not yet adequately conserved. If
extension agents were so trained, if wild tree species were classified and cultivated to
preserve and improve their sustainable productivity, and if access to markets for tree products
were enhanced, then income from trees on farms could be vastly increased.

The world requires a well-planned, well-resourced and long-term effort to improve the
management and governance of our remaining forests, to reduce conflicts over disputed
lands, to increase the input of women and marginalized communities and to derive more
value from trees deliberately cultivated in agricultural and forest-adjacent lands. In the
absence of that effort, those people who depend on forests and trees for their livelihoods will
be left to become even further impoverished, and climate change will continue to warm

the world.

What is needed now to answer this challenge is a new approach to research—more strategic,
more targeted and more collaborative. It must be ambitious and far reaching. It must be
driven by innovation, by new methods, by new partnerships and by more capacity. The time
it takes to move from science to impact must be slashed. Time is not a friend of forests

and trees.

A new research approach

In response to the urgency of the challenge described above, four centers within the
Consultative Group on International Agricultural Research propose the CGIAR Research
Program No. 6: Forests, Trees and Agroforestry: Livelihoods, Landscapes and Governance
(CRP®6). This initiative brings together four of the world’s leading research centers in their
respective subjects—the World Agroforestry Centre, CIFOR, CIAT and Bioversity—together
with their partners, data, resources and experience and channels them toward a clear
objective: enhancing the management and use of forests, agroforestry and tree genetic
resources across the landscape from forests to farms.
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CRP6 is designed to make a significant contribution toward the vision and strategic
objectives articulated in the CGIAR’s Strategic Results Framework (see the box below) by:

1. enhancing the contribution of forests, agroforestry and trees to production and incomes of
forest-dependent communities and smallholders;

2. conserving biodiversity, including tree genetic diversity, through sustainable management
and conservation of forests and trees;

3. maintaining or enhancing environmental services from forests, agroforestry and trees in
multifunctional and dynamic landscapes;

4. reducing emissions of greenhouse gases and augmenting carbon stocks through better
management of forest- and tree-based sources while increasing local and societal
resilience through forest-, agroforestry- and tree-based adaptation measures; and

5. promoting the positive impacts and reducing the negative impacts of global trade and
investment as drivers of landscape change affecting forestlands, agroforestry areas, trees
and the well-being of local people.

A New Vision and Strategic Objectives

Vision

To reduce poverty and hunger, improve human health and nutrition, and enhance ecosystem resilience
through high-quality international agricultural research, partnership and leadership.

Strategic Objectives

Food for People: Create and accelerate sustainable increases in the productivity and
production of healthy food by and for the poor.

Environment for People: Conserve, enhance and sustainably use natural resources and
biodiversity to improve the livelihoods of the poor in response to climate change and other
factors.

Policies for People: Promote policy and institutional change that will stimulate agricultural
growth and equity to benefit the poor, especially rural women and other disadvantaged groups.

Source: CGIAR. 2010. A strategy and results framework for the CGIAR.
http://www.cgiar.org/changemanagement /pdf/cgiar_srf_june7_2010.pdf (5 September 2010).

Innovation is central to CRP6, from design to execution, from the way we choose our
partners to the way we communicate. CRP6 represents cutting-edge approaches that
incorporate global comparative research with an extended time horizon (both backward and
forward to better understand trends), across scales, ecological systems, landscapes,
institutions, sectors of society and disciplines. We will develop sophisticated tools,
approaches and frameworks to support our research, to test interventions and to assess and
define policy options and scenarios. We will further share our knowledge and data to achieve
high impact. Implementation of CRP6’s innovative approaches to impacts will move the
collaborating CGIAR centers and their key partners beyond “business as usual”, opening up
new opportunities for integration and synergy among themselves and with other partners,
within the larger geographic, environmental and social domain relevant to forests and trees.
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The framework

Forests occur under varying geographic, edaphic and climate regimes ranging from the boreal
regions to the tropics; estimates suggest almost 560 (68%) of the terrestrial ecoregions around
the world can be identified as forests and woodlands. Trees, however, are not limited to such
habitats; they are an important element in many other systems including agricultural
landscapes, grasslands, steppes and deserts. This ecological diversity, along with the
considerable cultural and socioeconomic variation in the people that live in and around
forests and otherwise depend on forests and agroforestry, makes their management and use
complex, requiring a broad diversity of research strategies.

At the same time, we know that historically, forested countries have experienced phases of
decreasing and then increasing forest area, with changes in both type and amount of tree
cover in landscapes, as illustrated in the below. The progress of a country or region along this
forest and land use transition curve has tended to track demographic change and economic
development. However, this curve is also useful for describing spatial variation across
contemporary landscapes. As illustrated in the figure below, the research components of
CRP6 together address land use management challenges across the range of variation. CRP6
is thus framed to carry out research along the continuum from relatively undisturbed forest to
intensively farmed agricultural land. The continuum provides a useful integrative and
analytical concept given that strategies and approaches may vary in a consistent way across
the landscape.

-
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CRP6 components within the forest and land use transition curve
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CRP6 research will focus on areas where local people depend on resources from forests and
agroforestry for their livelihoods, where forests that are important for carbon sequestration or
other environmental services are under severe pressure from timber extraction or conversion
to other land uses and/or where forests are projected to be severely affected by climate
change.

A range of drivers impact the pace of change along the curve, and the extent to which these
affect environmental services and livelihood benefits or deficits depends primarily on how
they are governed.

Another innovation will be the focus of much CRP6 research on “sentinel landscapes”. Such
research will support the collection of the long-term data sets necessary to understand the
drivers and impacts of land use change. Sentinel landscapes will also provide excellent
locations to foster dialogue among various stakeholders and to test models, thus facilitating
consensus on contentious issues such as the sustainable exploitation of a disputed natural
resource. They will also offer opportunities to implement experimental design to measure the
uptake of research results and for overall impact assessment. Finally, sentinel landscapes will
provide global focal points for multidisciplinary research; they will also provide spaces for
engagement with the broader suite of researchers, development efforts and stakeholders
working in rural areas, including other long-term site-specific research efforts being
undertaken within the broader CGIAR network.

The research portfolio

After extensive consultation with partners and stakeholders, we have identified five
components that will form the core of the CRP6 research and impact strategies. The five
CRP6 components are designed to deliver distinct but interlinked outcomes across the forest
and land use transition curve, which together will generate a common set of impacts. Through
carefully articulated impact pathways, our research will be oriented to produce measurable
and significant outcomes and impacts—globally, regionally and locally. A summary of each
component is presented below.

1. Smallholder production systems and markets. Key research themes:

Enhancing productivity and sustainability of smallholder forestry and agroforestry
practices, including food security and nutritional benefits, through better management
of production systems

Increasing income generation and market integration for smallholders through
utilization of forest and agroforestry options

Improving policies and institutions to enhance social assets and to secure rights to
forests, trees and land

2. Management and conservation of forest and tree resources. Key research themes:

Understanding the threats to populations of important tree species and formulating
effective, efficient and equitable genetic conservation strategies

Conserving and characterizing high-quality germplasm of high-value tree species
along the forest-to-farm gradient

Developing improved silvicultural and monitoring practices for the multiple-use
management of forest ecosystems
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Developing tools and methods to resolve conflicts about distribution of benefits and
resource rights in the use of forests and tree resources

3. Landscape management for environmental services, biodiversity conservation and
livelihoods. Key research themes:

Understanding drivers of forest transition as a prerequisite for their management

Understanding the consequences of the forest transition for environmental goods and
services and livelihoods

Enhancing response and policy options to sustain and maximize environmental and
social benefits from multifunctional landscapes

4. Climate change adaptation and mitigation. Key research themes:
Harnessing forests, trees and agroforestry for climate change mitigation
Enhancing climate change adaptation through forests, trees and agroforestry

Understanding the role of forests, trees and agroforestry in achieving synergies
between climate change mitigation and adaptation

5. Impacts of trade and investment on forests and people. Key research themes:
Understanding the processes and impacts of forest-related trade and investment

Enhancing responses and policy options to mitigate negative impacts and enhance
positive impacts of trade and investment

Pathways to impact

CRP6 will embed its core research activities in specific impact pathways for each
component, explaining how research outputs will lead to outcomes and ultimate impacts.
Research will result in increased awareness and understanding among key stakeholders,
practitioners and policymakers of the problems and opportunities for improving technical
practices and developing more appropriate and effective policies and governance mechanisms
that deliver real-world impacts.

The five components are tightly interwoven and interlinked, and will synergistically work
together to deliver impacts, as detailed in the following figure.
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Overall impact pathways
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Cross-cutting commitments

The design of CRP6 also includes a number of commitments to undertake research for
development in ways that will produce more effective and equitable results.

Gender sensitivity

For decades, gender analysis has been given lip service in agricultural and forestry research.
Moreover, foresters and extension agents, project managers, policymakers and scientists have
routinely overlooked gender in their work. This occurs despite repeated studies showing that
increasing the involvement of women results in improvements in the management of
resources, whether at the community, household or farm level, as well as enhancements to
livelihoods. Gender is integrated into all CRP6 components and activities. Gender analysis
methods will generate understanding of key institutional, cultural and attitudinal contexts that
entrench inequity and squander opportunities to improve women’s lives. Our approach will
include collection of sex-disaggregated data, development of gender-focused partnerships and
alliances, knowledge sharing and adaptive learning. CRP6 research will also identify policies,
technologies and practices that will enhance gender equity in the access, use and management
of forests and trees and the distribution of associated benefits.

While we highlight gender, CRP6 will also prioritize other disadvantaged groups such as
indigenous peoples, the youth and the elderly.

Capacity strengthening

Most of the developing countries in which CRP6 will operate have major capacity gaps.
There are too few trained foresters and agroforestry specialists, and even less
multidisciplinary expertise spanning the biophysical, social, economic and political sciences.
Moreover, the problem is worsening, with a marked reduction in training and education in
forestry. Enrolments are declining and there is a worrying pattern of universities closing
forestry colleges.

Capacity strengthening is not optional for CRP6; rather, it is a crucial ingredient of the
project’s impact orientation. Research will document and increase understanding of the
global capacity needs required for the management and conservation of forests, agroforestry
and tree genetic resources. Increasing current awareness of the global importance of forest
issues presents a rare opportunity to develop a new generation of professionals able to
address the breadth of challenges and opportunities that forests, trees and agroforestry
provide. We recognize the need for more sophisticated multi- and trans-disciplinary
expertise, increased numbers of trained people within disciplines and more capable
institutions. Although capacity building on the scale needed goes beyond the scope of CRP6,
we will strengthen and mobilize capacity through joint learning and implementation with new
and existing partners.
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Partnerships

A third commitment, alongside our approaches to gender and capacity building, is the way
we approach partnerships—as the most important path to impact.

We will convene as research partners the world’s leading expertise through new and existing
partnerships with advanced and national research institutes, and other specialized research
organizations necessary to complement the core competencies of the CGIAR. We will also
engage “policy and practitioner partners” as the immediate clients for our research results.
Policy and practitioner partners will span the range from global negotiating forums to local
community organizations. Further, we will establish working relationships with “knowledge-
sharing partners” to serve as intermediaries in reaching the media, students and the general
public. Consistent with our approach to impact pathways, we will work closely with national-
and local-level partners to assess and build capacity—both to undertake and to act on
research—to ensure that measurable and significant outcomes and impacts result, globally,
regionally and locally.

Knowledge sharing

At least part of the reason forestry and agroforestry science has not translated more broadly
and rapidly into changes in policy and practice has been a failure of communication. The
knowledge-sharing model introduced in this CRP combines traditional research outputs and
media outreach with a viral and multidirectional delivery and feedback communications
system. It will leverage available and emerging social media tools, “member communities”,
new concepts, trends and monitoring techniques. It is designed to ensure that all research
outputs, including research data, are delivered to the people who need them—scientists,
practitioners, donors, development agencies, policymakers, media and NGOs—today rather
than five years from now. CRP6 will lead the way in developing knowledge sharing as an
integral part of agricultural research.

Management

CIFOR, the World Agroforestry Centre, CIAT and Bioversity will lead the implementation of
CRP6. The management structures, intended to be light, will include a Lead Center charged
with the fiduciary and legal responsibility for CRP6. A Steering Committee comprised of the
core participating CGIAR centers, plus additional CGIAR and external partner institutions as
appropriate for the effective implementation of this ambitious program, will provide direction
and oversight. A Scientific and Stakeholder Advisory Committee will provide guidance to
ensure relevance, and a Management Support Unit based at the Lead Center will provide day-
to-day management and coordination. Component Implementation Teams with scientists
based across participating centers and partner organizations will be charged with undertaking
the research and other activities necessary to deliver CRP6’s outputs and outcomes, leading
ultimately to impacts.

CRP6 will put in place mechanisms to ensure the quality, relevance and impact of our
research, and will develop procedures for monitoring and evaluation of activities, projects
and processes. CRP6’s management will focus on promoting scientific excellence and
adaptive management characterized by transparency, fairness and inclusiveness.
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Resources required

To achieve these ambitious objectives through this program, CRP6 will require an initial start
up budget of US$232.9 million over the next three years for what will be a minimum 10-year
program. In the first year a budget of US$67.8 million is envisaged; of which US$ 23 million
is expected from unrestricted funding, US$ 33.5 million from confirmed restricted grant
projects and the remaining US$ 11.3 million from unconfirmed proposals. Restricted grants
include current ongoing grant activity. This represents only a modest increase on “business as
usual” as participating centers align their research programs with CRP6 and build
Consortium-level management and communications capacity. In the second and third years,
we project increased levels of funding, to enable us to implement the more innovative aspects
of the proposal, such as a network of sentinel landscapes. We anticipate that this level of
funding will leverage substantial additional investment in research by the CRP6 partners as
well as by external partners over the coming years. In addition, substantial complementary
funding will be needed for forest-related capacity-building and implementation agendas,
beyond the scope of this research-for-development initiative; these agendas will be required
for impact pathways to deliver results on the scale envisaged.
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1. Introduction

1.1. Setting the scene

The CGIAR's Strategic Results Framework® (SRF) captures the harsh reality that poverty,
food insecurity and poor nutrition remain entrenched within the global population. The rural
dimension of poverty remains paramount among the world’s poorest countries, where the
poor depend on agriculture and natural resources for their livelihood—indeed, for many, their
survival. However, thisincreasingly meager natural capital from which production and
income are derived is drawn down each day by growing populations and rising expectations,
and the commercial interests that serve them.

The result has been the conversion of forests, woodlands and other natural land covers and
the accompanying degradation of all land, including agricultural land. This has led to the loss
of critical ecosystem services that sustain the livelihoods of rural and urban households.
Evidence abounds of deterioration in water regulation and provision, vegetative protection
and nutrient cycling of soils, and sources of natural pest predators and crop pollinators. Now,
climate change is creating new stresses on natural resources, increasing the urgency for their
more effective management. Against this backdrop, forests, woodlands and agroforestry
systems—the pillars of the natural resource base and providers of ecosystem services—are
thefirst frontier for increasing and sustaining food production and reducing poverty.

The CGIAR, as part of its ongoing reform process, has explicitly recognized these challenges,
and launched the design of this major new research initiative (CGIAR Research Program 6:
Forests, Trees and Agroforestry: Livelihoods, Landscapes and Gover nance (CRP6))
involving partner centers CIFOR, World Agroforestry Centre, Bioversity and CIAT (see
Annex 1 for background information). The call for this urgent work was echoed by a broad
range of stakeholders during the Global Conference on Agricultural Research for
Development (GCARD) held in Montpellier, France, in March 2010, and subsequent
consultations (see Annex 2). Thisinitiative is atimely response to global concerns, as
reflected in the UN designation of 2011 as the Internationa Y ear of Forests, and more
recently evident in the evolving new strategy (2010-2014)? of the International Union of
Forest Research Organizations (IUFRO).

1.1.1. Sounding the alarm for forests and trees

Humans have been poor stewards of the world’ s forests and the biodiversity they contain.
Similarly, we have been inadequate managers of trees, overlooking the range of genetic
diversity they embrace and their enormous potential for use in sustainable farming. Decades
of efforts to address deforestation and forest degradation have failed to reverse global trends

L CGIAR. 2010. A Strategy and Results Framework for the CGIAR.
http://www.cgiar.org/changemanagement/pdf/cgiar_sif_june7_2010.pdf (5 September 2010; currently
being revised).

2 JUFRO. 2010. Draft IUFRO strategy 2010-2014. http://www.iufro.org/discover/strategy/#c10578 (5
September 2010).



CRP6 Introduction

of forest loss. At present, around 16 million hectares of natural forests and tree cover, an area
the size of England, are lost annually® (Figure 1.1). As the forests disappear, millions of the
world’ s poorest suffer through the loss of all or portions of their livelihoods, ecosystem
services that underpin agricultural productivity are lost and governments lose an important
source of revenue that could otherwise be invested in poverty reduction. Moreover, the
potential of forests to mitigate and adapt to climate change continues to decline each day.

=

Net Change in Forest Area, v
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Figure 1.1 Net change of forest area 2005—2010. Forest cover gains are due in large
part to plantations, which are of lower value for biodiversity protection and environmental
services than “natural” forest types.

Source: FAO. 2010. Global forest resources assessment 2010: key findings. FAO, Rome

None of this takes into account the extraordinary value inherent in these resources if
sustainably managed. The international timber trade generates up to US$150 billion yearly,*
and the real value of local and national timber trade—sawnwood, panels, roundwood,
fuelwood—is likely aslarge. Income derived from the sale of non-timber forest and farm
products, such as bamboo, nuts, fruits, honey and bushmeat, adds another US$50 billion.”
These industries provide income for approximately 1.4 billion people, according to the World
Bank.® For many disadvantaged rural communities, forest and agroforestry resources
contribute to subsistence and household income, and are the lifeline they need to cope with
and overcome poverty. Results emerging from a survey of more than 9000 such households
suggest that forest products contribute on average 20-25% of annual income.”

Further, the environmental services provided by trees and forests—including protecting and
revitalizing soils, regulating water regimes for rural producers and urban consumers,
providing habitat for pollinators and seed dispersers, and absorbing and storing carbon—are
valued in the tens of billions of dollars annually.® Beyond their direct economic worth, forests

3 FAO. 2010. Global forest resources assessment 2010: key findings. FAO, Rome
www.fao.org/forestry/fral/fra2010/en (1 September 2010).

* World Bank. 2004. Sustaining forests: a development strategy. World Bank, Washington, DC.

®> World Bank. 2004. Sustaining forests.

® World Bank. 2004. Sustaining forests.

" http://www.cifor.cgiar.org/pen/_ref/home/index.htm.

8 Costanza, R. et al. 1997. The value of the world’s ecosystem services and natural capital. Nature 387:
253-260.
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and trees provide arange of other, perhaps less tangible but no less important, values to
human society.®

Forests underpin cultures across the world as the ecological milieu in which so many
societies have evolved. They provide a place and source for spiritual comfort and relief for
many people, and their biodiversity and recreational worth are widely recognized. Growing
numbers of people from across the world, both rich and poor, visit forests each year, so much
so that some natural reserves suffer from severe overuse. It is not surprising then that 97 of
the 180 Natural World Heritage Sites listed by UNESCO are in forested areas. ™

Thereis hope if we act fast. In some areas, such as China, afforestation has finally begun to
increase™ and reverse local historical trends. Despite continuing deforestation, forests and
trees till cover more than 30% of the global land area and contain 80% of terrestria
biodiversity—much of which is outside protected area systems.? There are more than 60,000
tree species, many still undescribed, thousands of which are of critical importance to the
diets, medicines, shelter, fuel and incomes of the world’s poor. Furthermore, the newly
appreciated role of forestsin climate change adaptation and mitigation strategies promises
new sources of funding and political will to maintain and enhance existing assets.

Nearly half of the world' s agricultural lands have at least 10% tree cover (see Figure 1.2). In
dry areas, trees provide essential fodder and non-timber forest products, and contribute
significantly to revenues of women-led households. They facilitate water infiltration, soil
conservation and nutrient cycling. Fuelwood from trees accounts for 10% of total primary
energy, equivaent to 1.6 billion m® of wood. In Africa, more than 90% of wood removals
from forests and woodlands are for fuel. Even at a modest value of US$50 per m®, this
equates to an annual value of more than US$80 hillion, much of this accruing to poor
people.’® The relationship between forests, agroforestry, agriculture and poverty are
elaborated further in Box 1.1.

? Millennium Ecosystem Assessment. 2005. Ecosystems and human well-being: A framework for assessment.
Island Press, Washington, DC.

9 UN Educational, Scientific and Cultural Organization World Heritage List. http://whc.unesco.org/en/list

(1 September 2010).

" FAO. 2010. Global forest resources assessment 2010: key findings. FAO, Rome.

12 Chape, S. et al. 2005. Measuring the extent and effectiveness of protected areas as an indicator of meeting
global biodiversity targets. Philosophical Transactions Royal Society (B) 360: 443-455.

13 Kanninen, M. et al. 2007. Do trees grow on money? The implications of deforestation research for policies to
promote REDD. CIFOR, Bogor, Indonesia.
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Figure 1.2 Global forest cover and percentage tree cover on farms

Source: Composite of FAO’s 2005 Global Forest Resources Assessment and data from the World Agroforestry
Centre. Zomer, R.J. et al. 2009. Trees on farm: analysis of global extent and geographical patterns of
agroforestry. ICRAF Working Paper No 89. World Agroforestry Centre, Nairobi

Shifting trends in forests, trees and biodiversity will not be easy, and targeted research and
collection and dissemination of existing knowledge will be critical. Research centers
(including those taking part in this program), NGOs, devel opment agencies, National
Agricultural Research Systems (NARS) and their partners have been targeting the improved
management of forest and agroforestry resources for decades. However, despite notable
progress on the ground, these efforts have proved insufficient to reverse these seemingly
unstoppable trends. What is needed now is a more strategic and collaborative approach to
research—to how it is designed and conducted, the partners that are engaged and the speed
and methods by which knowledge is shared.
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Box 1.1 Agriculture, agroforestry and poverty

The crucial role of agriculture in tackling poverty, food insecurity and environmental degradation was
strongly highlighted by three influential reports during the past decade, namely: The World Development
Report,* International Assessment of Agricultural Science and Technology for Development® and The
Millennium Ecosystem Assessment.® Over the past 50 years, humanity has changed ecosystems more
rapidly and more extensively than in any similar period of time in history. The changes were largely
deliberate to satisfy growing demands for food, settlements, fresh water, fiber and energy. Essentially,
human beings have been living beyond their natural capital means with drastic consequences for forests
and trees.

Many no longer consider agriculture and forestry to be mutually exclusive land use activities. Recognition
of the role of trees on farms in meeting the tree needs of rural communities, in generating income and
in stabilizing land productivity has followed better characterization of conditions encountered by
resource-poor farmers. As such, there is no discrete interface between agricultural fields and forests, but
rather a blurred edge at which poverty commonly abounds. Poverty, in simplest terms, restricts choice
and options for development. This leads to short-term perspectives in the use and management of
natural resources, including (agro) forestry genetic resources.

Each of the aforementioned publications recognizes that diversification of agricultural enterprises and
practices is needed in the developing world to avoid problems escalating. The prospect of more trees on
farms, or agroforestry, being able to provide goods and services to satisfy household and market
demands is repeatedly raised. The Second World Congress on Agroforestry”® further highlighted the
opportunities and benefits of rural communities being able to grow their own fruit, timber, medicine,
energy, oil, fodder and fertilizer trees on their own farms. The IAASTD refers to this as multifunctional
agriculture.

Tree products were at one time all harvested from the wild. However, forest area decline, overextraction
and increasing demand have either exhausted this opportunity, put unsustainable pressure on wild
stands and threatened their integrity, or prompted a need to balance wild-harvested products with
cultivated tree products. Tree products from natural forests and woodlands still comprise an important
part of the income and livelihood source for hundreds of millions of resource-poor people, and need not
be replaced but rather complemented with cultivated tree products on farms. Currently, these are
valued as contributing US$18.5 billion in revenue for gatherers, although this is widely recognized as an
underestimate.®

References:

1 World Bank. 2008. World development report 2008. World Bank, Washington DC.

2 JAASTD. 2008. Agriculture at a crossroads: the synthesis report. International Assessment of
Agricultural Knowledge, Science and Technology for Development, Washington, DC.
www.agassessment.org/

3 Millennium Ecosystem Assessment. 2005. Ecosystems and human well-being: synthesis. Island Press,
Washington, DC. 155p.

4 World Agroforestry Centre. 2009. Second World Congress on Agroforestry, August 2009. Congress
highlights. World Agroforestry Centre, Nairobi. 38p.

5 FAO. 2010. Global forest resources assessment 2010: key findings. FAO, Rome.
www.fao.org/forestry/fra/fra2010/en (1 September 2010).

1.1.2. Recognizing the drivers

The greatest threats to forests continue to come from agricultural expansion and
overexploitation for timber and fuel to meet local consumption and satisfy global demand.**
Unsustainable logging, typically starting with the removal of the most valuable tree species,
is frequently the first stage of the process. Thisis often followed by fire and/or colonization,
ultimately ending in conversion to other uses or the abandonment of cleared landsin a highly
degraded state. Other drivers include infrastructure development such as roads, dams, mining
and urbanization. From local to global scales, markets have been characterized by a persistent

4 For asummary of the literature on drivers of deforestation, see Kanninen et al. 2007. Do trees grow on
money? The implications of deforestation research for policies to promote REDD. CIFOR, Bogor, Indonesia.
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undervaluation of forest and tree resources. Many forest and land use policy issues are now
shaped by a patchwork of institutions that differ in character, constituencies, spatial scope
and subject matter.

Improvements in multiple levels of forest governance are essential if national governments
are to develop policies to address the underlying causes of deforestation and degradation, and
attract climate change-related investments as viabl e alternatives to competing land use
demands for food, fiber and biofuels.™ Information is lacking on the evolving relationships
between established bureaucracies and new and emerging institutions associated with
decentralization reforms. International initiatives to control trade inillegal timber and
national anti-corruption efforts further complicate forest policy and need to be analyzed for
their effectiveness. More research is also needed on the growing role of communities and
market actors associated with the commoditization of forest products and services (including
carbon).

Thereisachronic lack of reliable data on status and trendsin forest and tree resources,
appreciation of traditional knowledge and the role of women, and the effective application of
these to improve policy, governance and practice. Forest research and management in many
parts of the world have focused on industrial forestry, and training has often concentrated on
building associated technical skills. Lessons learned from community forestry with potential
benefits for the poor and disadvantaged need to be shared across countries, regions and
continents. Successful lessons from some socially and environmentally responsible
commercia logging concerns have likewise been overlooked. In addition, forest genetic
resources work has concentrated on a narrow range of industrial timber species.

At the same time, most of the people who live in and around forests are farmers, typicaly the
key managers of trees on the scale of multifunctional landscapes. However, rigid historical
divisions remain between “forestry” and “agriculture” in developing and availing improved
tree germplasm, in supporting improved management practices, and in governing the
planting, management and harvesting of trees and forests.

Many factors contribute to these failures. Some research has simply not been appropriately
targeted or relevant. Research on the small-scal e systems important to the world’ s poor has
often been overlooked because its potential beneficiaries lack political weight or their
systems are considered uninteresting to industry or governments. Finally, to be effective,
research needs to address a range of issues simultaneously, and link to devel opment and
government institutions for impact.

1.1.3. Call for a new approach

In response to the need for a new research approach to these problems, four CGIAR centers
propose CGIAR Research Program 6: Forests, Trees and Agroforestry: Livelihoods,
Landscapes and Governance (CRP6) as an integrated global research initiative focused on
enhancing the management and use of forests, agroforestry and tree genetic resources across
the landscape, from forests to farms to plantations. The program will convene expertise
across the CGIAR system, and will partner broadly with relevant research and practitioner
organizations around the world. CRP6 will fit strategically into a portfolio of CRPs currently
being developed by the CGIAR Consortium; Annex 3 describes how CRP6 will optimize
coordination with research to be conducted under other relevant CRPs.

> Agrawal, A. et al. 2008. Changing governance of the world’ s forests. Science 320: 1460-1462.
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The overarching challenge for this program will be how to enhance livelihoods through
forestry, agroforestry and other uses of forest resources while sustaining environmental
services and resource resilience. By addressing issues that cross the boundary between small-
scale agriculture and forestry, the program will:

encourage improved forest and agroforestry management practices by smallholders
and increase the synergies between them,

increase the use of sustainable forest management strategies to better conserve tree
genetic resources and biodiversity in forest habitats;

support the devel opment and adoption of more effective and equitable land use
policies for conserving ecosystem services at the landscape scale;

magnify the contribution of forests, trees and agroforestry to enable society to
mitigate and adapt to climate change; and

promote more equitable and environmentally sound outcomes from forest-rel ated
trade and investment.

In addition, by systematically incorporating attention to gender, tenure and broader issues of
governance, CRP6 will support more transparent, equitable and accountable approaches to
the management of forest and tree resources.

CRP6 proponents aspire to play aleading role in providing the broader devel opment and
conservation community with impact-oriented research of relevance to forests and trees and
the people who depend on them.

The proponents of CRP6 are confident that the research strategy described below adds
significant value beyond the summation of current center programs. In particular, the
proposed co-location of selected research efforts at sentinel landscapes, the sharing of
research data with partners, the organization of cross-center Component | mplementation
Teams, and the development of new partnerships all provide opportunities for synergy and
the avoidance of duplication.

1.2. Conceptual framework

Forests, woodlands and agroforestry systems around the world are extraordinarily diversein
species composition, structure and ecological functionality. Forests occur under varying
geographic, edaphic and climate regimes ranging from the boreal regions to the tropics.
Numerous classification schemes have been used over the years to categorize global forest
types. For instance, a recent classification scheme by the WWF identified 826 terrestrial
ecoregions™ around the world, of which some 60% (n=495) were identified as forests (see
Figure 1.3) and a further 8% (n=64) as woodlands.

Trees, however, are not limited to forests and scrublands; they are an important element in
many other systems including agricultural landscapes, grasslands, steppes and deserts. This
ecological diversity, along with the considerable cultural and socioeconomic variation among
the people that live in and around forests or otherwise depend on forests and agroforestry,
makes their management and use complex, requiring a broad diversity of research strategies.

18 WWE defines ecoregions as relatively large units of land or water containing a distinct assemblage of natural
communities sharing alarge majority of species, dynamics and environmental conditions. http://www.world-
wildlife.org/science/ecoregions/item1847.html
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Figure 1.3 Major global forest types. We emphasize that large regions of open woodlands
and treed savannas, in which trees are important ecosystem elements, exist outside areas

defined as forests.

Source: Simplified and derived from WWF, Terrestrial ecoregions, http://wwf.panda.org/about_our_earth/
ecoregions/about/habitat types/selecting_terrestrial_ecoregions/ (3 February 2011)

Historically, forested countries have experienced phases of decreasing and then increasing
forest area, with changes in both type and amount of tree cover in landscapes, asillustrated in
Figure 1.4. The progress of a country or region along thisforest and land use transition
curve has tended to track demographic change and economic development.*” Depending on
stakeholder perspectives, changes can imply environmental degradation or improvement.
However, various trgjectories along the curve can lead to suboptimal outcomes for rural
communities and societal resilience with tree cover loss leading to deficits in forest-based
livelihoods and the provision of environmental services. The underlying cause of such
suboptimal outcomes is, overwhelmingly, a deficit in governance.
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Figure 1.4 Forest and land use transition curve

17 See Mather, A.S. 1992. The forest transition. Area 24: 367-379; Lambin, E.F. et a. 2001. The causes of land-
use and land-cover change: moving beyond the myths. Global Environmental Change 11: 261-269.
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The forest cover transition model provides a useful organizing framework for CRP6 because
common problems and research needs emerge at similar points along the transition curve. For
example, systemsin theinitia stages of the curve (typically referred to as old growth or
climax or pristine forest) are generally in relatively remote areas, with the forest claimed by
the state for industrial forestry or for biodiversity conservation, but often contested by other
claimants. Local production systems routinely involve harvesting of, and governing access to,
multiple products for both subsistence and commercial use.*® Resource management may be
compromised by open-access problems, and local people are often politically and socialy
marginalized.

Research findings—often disseminated by advocacy-oriented partners—can empower
individuals and communities. They can aso guide national governments and project donors
(such as conservation and devel opment agencies) to modify policies and interventions to
encourage better resource management, biodiversity conservation and improved livelihoods.
There are also opportunities for innovative institutional arrangements to support
comanagement that better engages local stakeholders, creates opportunities for creating and
capturing value and conserves biodiversity.™

Further along the transition curve, under increasingly intensive agroforestry/agricultural
management, farmers may have more secure rights over land, but policies affecting tree
tenure, trade, credit, infrastructure and agricultural incentives define the prospects and
constraints for improving resource use. These farming systems present opportunities for more
intensive planting and use of tree products for food, feed and other commaodities. They also
provide scope for building small enterprises, backed by associated research and policy, to
support improved production, management and postharvest processing and marketing—and
ultimately enhance benefits for the poor and disadvantaged. In such landscapes, the
conservation and maintenance of environmental services and unique biodiversity present
particular challenges. Their protection requires specific policy, governance solutions and
incentives. %

Although there are distinctive sets of issues at different points along the curve (i.e., in
different landscapes), some drivers and challenges cut across al landscapes. Among these are
climate change, consequences for adaptation and mitigation and the need for better
integration of development and conservation objectivesin all types of landscapes where
people live. Hence, the conceptual challenge for CRP6 research is to tackle the more
pervasive challenges while at the same time devel oping a meaningful depth of research in
critical landscapes to generate outcomes at both global and landscape levels. Thus, there will
be afocus on identifying points along the transition curve that lend themselves to
coordinated, global comparative research and knowledge sharing.

8 aird, SA. et al. 2010. Wild product governance: finding policies that work for non-timber forest products.
Earthscan, London; Sunderlin, W.D. et al. 2005. Livelihoods, forests and conservation in developing countries:
an overview. World Development 33: 1383-1402.

¥ Ancrenaz, M. et al. 2007. The costs of exclusion: recognizing arole for local communities in biodiversity
conservation. Public Library of Science Biology (11): €289. doi: 10.1371/journal .pbio.0050289; Barrett, C.B. et
al. 2005. Institutional arrangements for rura poverty reduction and resource conservation. World Development
33(2): 193-197.

2 Barrett, C.B. et a. 2006. The complex links between governance and biodiversity. Conservation Biology 20:
1358-1366. doi: 10.1111/j.1523-1739.2006.00521.x; Colfer, C. and Pfund, J.L. (eds). 2010. Collaborative
governance of tropical landscapes. Earthscan, London.
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The proponent centers bring experience and partner networks that engage with the range of
social, economic and biophysical systems along the curve, which differ from country to
country. A key innovation of CRP6 isin combining the experience of the four CGIAR
centers (whose research strengths differ along the curve), plus their broad network of partners
(e.0., Advanced Research Institutes (ARIs), NARS and others), to provide expertise and
coordinate global and landscape-level research to generate outcomes and impacts spanning
the entire forest transition curve.

1.3. The challenges

1.3.1. Sustaining livelihoods

An estimated 1.6 billion people depend in part on forests for their livelihoods, and 350
million people live within or adjacent to dense forests, depending on them to a high degree
for subsistence and income.?* A further 2.5 billion people eke out a subsistence living on
small farms that were once forests. Many are poor and depend on forests and agroforestry
landscapes as a primary source of income. As Figure 1.5 shows, there is broad concordance
between areas of forests and poverty, particularly in the tropics. However, the relationship
between forest cover and poverty is complex, and conversion of forests to other land uses can
be associated with either livelihood improvement or impoverishment, depending on arange
of ecological, economic and institutional factors.?

Forest-based and agroforestry activities in devel oping countries provide some 30 million jobs
in the informal sector,? aswell as 13-35% of all rural non-farm employment.?* Developing
countries produce US$30-40 billion worth of timber and processed wood products each year,
athough only asmall portion of this currently benefits poor households.? Forests and
agroforestry also offer important subsistence contributions to the well-being of the poor and
disadvantaged. The World Bank estimates that 90% of the 1.2 billion people living in
extreme poverty depend on tree resources for part of their livelihood.” The World Health
Organization estimates that 2 billion people rely on traditional medicines for their health,
most of which come from forests.?’

2 World Bank. 2004. Sustaining forests: a development strategy. World Bank, Washington, DC.

2 Chomitz, K. et al. 2006. At loggerheads? Agricultural expansion and poverty reduction in tropical forests.
World Bank Policy Research Report. http://go.worldbank.org/TKGHE4IA30.

% Scherr, S. et al. 2004. A new agenda for forest conservation and poverty reduction: making markets work for
low-income producers. Forest Trends, Washington, DC.

2 phuong, N.T. and Duong, N.H. 2008. The role of non-timber forest products in livelihood strategies and
household economics in a remote upland village in the upper Cariver basin, Nghe An, Vietham. Journal of
Science and Development Feb.: 88-98 http://www.hua.edu.vn/tc_khktnn/Upload%5C652008-bai %62011.pdf;
World Bank. 2003. World development report 2003. World Bank, Washington, DC.

% sunderlin, W.D. et al. 2005. Livelihoods, forests and conservation in developing countries: an overview.
World Development 33: 1383-1402.

% World Bank. 2004. Sustaining forests: a development strategy. World Bank, Washington, DC.

" World Health Organization http://www.who.int/mediacentre/factsheets/fs134/en/ (1 September 2010).
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Figure 1.5 Overlap of forests (high and low quality) and poverty (high and low) in
four sample countries: Brazil, Indonesia, Malawi and Vietnam

Source: Adapted from Sunderlin, W.D. et al. 2008. Why forests are important for global poverty alleviation:
a spatial explanation. Ecology and Society 13(2):24 http://www.ecologyandsociety.org/vol13/iss2/art24/

At the same time, thereisrising global demand for the products that smallholder forestry and
trees on farms can provide. With rising prices for high-value species, such as teak and
mahogany, the potential returns from small-scale forestry are becoming an attractive option
for poor farmers—atrend likely to continue as sources of wood from natural forests decline.
In addition, there is rapid growth in domestic markets for products such as fuelwood and
charcoal, poles, construction timber, low-cost furniture, medicina plants, fruit and other non-
timber forest products. Further, new payments for environmental services (PES) instruments
—not |east those associated with REDD+—offer the potential of new forest and tree-based
revenue streams for rural communities.

A particular challenge is that in many parts of the world, and for many of the systems and
species most important to the poor, thereis alack of knowledge on appropriate forest and tree
resource management techniques—sometimes made worse by alack of appreciation for
traditional knowledge and experience. Equally problematic has been the widespread failure to
implement policies, solutions and innovations based on information that has already been
generated by decades of forestry, agroforestry and genetic research.

11
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1.3.2. Improving the governance of forests and trees

Many of the world' s poorest and politically marginalized communities are dependent on
forests and trees for their livelihoods. Due to opportunities for corruption and lack of
transparency, governance of forest resources has often been characterized by repressive
government actions to assert control over forests and trees. Forest institutions have
traditionally been more oriented toward policing and revenue collection than toward
providing support to rural communities. Thus, changesin forest governance pose both risks
of harm and opportunities for improvement in the rights and welfare of indigenous and other
forest-dependent communities.?®

Despite the importance of forests and treesto rural communities, their governance has tended
to be dominated by the interests of political and economic elites. Accessto forest resources
and regulations governing their exploitation, transport and marketing are biased against rural
producers and in favor of commercial interests;* smallholders bringing charcoal, timber or
other forest products to market must often carry permits and/or pay bribes not required for the
sale of agricultural products. Forest-related law enforcement activities have tended to target
small-scaleillegal logging rather than large-scale forest crime.® Furthermore, the
subsidization of inappropriate forest conversion has often been driven by specia interests and
corrupt practices.

One of the most significant governance failures constraining the sustainable management of
forests and treesisthe lack of clarity over resource rights. In many tropical countries, unclear
forest tenureis alegacy of colonia era management regimes, and state claims are typically
contested by indigenous peoples and other communities who live in and around forests.
Where tenure is unclear, “open access’ leads to overuse of forest resources and uncontrolled
forest conversion, and is projected to be a key barrier to the implementation of REDD+.%
Individualy or collectively, these and other factors contribute to declinesin forest and tree
cover and to the loss of tree genetic resources and biodiversity.

Tenure—access, control and rights over forests, woodlands, trees, and farmland—is of
critical importance to communities and households. Forest and tree tenure is, however, often
unclear, contested and, in many cases, of insufficient security to induce improved investment
and management of trees and forests by communities and households or to improve incomes
and enhance livelihoods. Some particular problems include (1) the continued dominance of
state ownership of forests, (2) increasing contestation between statutory and customary
authorities, (3) conflicts within and between communities over access to trees and forests, (4)
weak participation of forest-dependent communities and inferior rights to trees and forests of
women and poorer resource users, (5) limited knowledge and understanding of the
implications of ongoing tenure reforms and (6) increasing commoditization of the goods and

% Seymour, F. 2010. Forest, climate change and human rights: managing risks and trade-offs. In: Humphreys, S.
(ed.) Human rights and climate change, 207-237. Cambridge University Press, Cambridge, UK.

# Larson, A.M. and Ribot, J.C. 2007. The poverty of forestry policy: double standards on an uneven playing
field. Sustainability Science 2(2): 189-204.

% Colchester, M. 2006. Forest peoples, customary use and state forests: the case for reform. Paper to 11th
Biennial Congress of the International Association for the Study of Common Property. Bali, Indonesia, 19-22
June.

L Barr, C. et a. 2010. Financial governance and Indonesia’ s Reforestation Fund during the Soeharto and post-
Soeharto periods, 1989-2009: a poalitical economic analysis of lessons for REDD+. Occasional paper 52.
CIFOR, Bogor, Indonesia.

* Borner, J. and Wunder, S. 2009. Direct conservation payments in the Brazilian Amazon: scope and equity
implications. Ecological Economics 69: 1272—-1282.
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services of forests and trees. Furthermore, it remains unclear how the aforementioned issues
are influenced by, and interact with, governance processes at national, regional and global
levels. Choices of property systems and land tenure will be central for new policies and
institutional arrangements that are intended to sustain, enhance or regenerate forests,
sequester carbon, conserve biodiversity and contribute positively to rural livelihoods.** CRP6
will build upon the existing body of diagnostic work and test options that |ead to positive
institutional and policy reformsin forest and tree tenure at multiple scales.

While most forest areas in the tropics continue to be claimed by governments—regardless of
whether they are capable of exercising effective management—private and community-based
management of forests isincreasing modestly.>* However, even where rights to forest
resources are guaranteed on paper, communities have had difficulty defending those rights
and tranglating them into expected economic benefits.* Furthermore, although
decentralization is one of three current forest governance trends—the other two being
concession-based timber extraction and certification of forest products**—governments have
proven reluctant to meaningfully devolve forest management authority to local
communities.®” Such devolution, however, is associated with improved forest condition.®

1.3.3. Integrating conservation and development in
multifunctioning landscapes

Integrated landscape and ecosystem approaches provide the best prospects for reconciling the
often-conflicting goals of poverty aleviation and forest conservation. Conservation efforts
need to optimize the management of protected areas and recognize the interests of local
people. In addition, advances in the management of production forests are needed to better
conserve biodiversity and more sustainably harvest timber in ways that aso benefit the poor.
These efforts need to be supported by further research (akey role for CRP6), improved
governance, policy change, capacity building and market incentives.

However, much of the world’ s biodiversity occurs outside protected areas in fragmented
landscape mosaics. In devel oping countries, the nonmarketabl e val ues present in these
mosaics are frequently accorded little priority while the sustainable productive potentia's of
different land areas are often underestimated during land use planning. Theresult is
suboptimal outcomes, including excessive loss of environmental values and biodiversity, and
reduced agricultural and forest productivity. Optimizing sustainable use and conservation
requires explicit management of the inherent trade-offs between the two through effective
land use alocation practices. Other approaches include clarifying access and management
rights and responsibilities over land and natural resources, and innovative rewards and
incentive mechanisms such as PES.

33 Ostrom, E. and Nagendra, H. 2006. Insights on linking forests, trees and people from the air, on the ground,
and in the [aboratory. Proceedings of the National Academy of Sciences 103(51): 19224-19231.

3 Sunderlin, W. et al. 2008. From exclusion to ownership? Challenges and opportunities in advancing forest
tenure reform. Rights and Resources Initiative, Washington, DC.

® Larson, A. et d. 2010. New rights for forest-based communities? Understanding processes of forest tenure
reform. International Forestry Review 12(1): 78-96.

% Agrawal, A. et al. 2008. Changing governance of the world’ s forests. Science 320: 1460—1462.

3" Menzies, N. 2007. Our forest, your ecosystem, their timber. Communities, conservation, and the state in
community-based forest management. Columbia University Press, New Y ork.

% Wollenberg, E. et al. 2007. Fourteen years of monitoring community-managed forests: learning from IFRI’s
experience. International Forestry Review 9(2): 670-684.
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1.3.4. Mitigating and adapting to climate change

Tropical deforestation is a significant source of carbon emissions and an active contributor to
global warming. Deforestation and degradation are estimated to contribute 12-18% of total
emissions per year.*® Actions to reduce these in devel oping countries (e.g., through REDD+)
have the potential to mitigate climate change, with co-benefits including biodiversity
conservation, improved livelihoods and incentives for reforestation.

Global climate change is predicted to undermine economic development and effortsto
achieve the Millennium Development Goals (MDGSs) in many countries.*® Forests, trees,
agriculture, natural resources and people slivelihoods are al adversely affected by climate
change.** In addition to gradual changesin precipitation and global warming, the scale and
frequency of events such as hurricanes, droughts and fires as well as outbreaks of pests and
diseases are likely to increase; indeed, they may already be increasing. Weak institutional,
political and economic conditions limit the adaptive capacity of developing countries,
threatening livelihoods and making their populations vulnerable to climate change.

Unfortunately, forests have not been considered in most adaptation policies to date. The
sectors prioritized (e.g., water, energy or health) are developing strategies without adequately
considering linkages with forests, trees and agroforestry. Forests should be incorporated for
two reasons: (1) their own vulnerability and (2) their potential to help increase society’s
resilience to climate change.** The poor are particularly dependent on forest ecosystem
services (e.g., water for drinking, agriculture, hydropower and pollinators) and are
accordingly at greater risk from the potential impacts of climate change.*

* Gullison, R.E. et al. 2007. Tropical forests and climate change. Science 316: 985-986.

“0 Brooks, N. et al. 2009. Development futures in the context of climate change: challenging the present and
learning from the past. Development Policy Review 27: 741-765.

“L|PCC. 2007. Climate change 2007. Impacts, adaptation and vulnerability. Contribution of Working Group ||
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry et al. (eds.).
Cambridge University Press, Cambridge, UK.

“2 Locatelli, B. et al. 2008. Facing an uncertain future: how forest and people can adapt to climate change.
CIFOR, Bogor, Indonesia.

3 Osman-Elasha, B. et al. 2009. Future socio-economic impacts and vulnerabilities. In: Seppél4, R. et a. (eds)
Adaptation of forests and people to climate change — A global assessment report, 101-122. International Union
of Forest Research Organizations, Helsinki, Finland.
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1.4. Vision of success

We envisage CRP6 to be the leading global comparative research initiative focused on
forestry, agroforestry and tree diversity across the developing world as a vehicle for
delivering on relevant aspects of the CGIAR’s SRF. Our overall ams areto:

create and accel erate sustainable increases in the productivity and production of
healthy food by and for the poor;

conserve, enhance and sustainably use natural resources and biodiversity to improve
the livelihoods of the poor in response to climate change and other factors; and

promote policy and institutional change that will stimulate agricultural growth and
equity to benefit the poor, especially rural women and other disadvantaged groups.

The vision of the CGIAR is “to reduce poverty and hunger, improve human health and
nutrition, and enhance ecosystem resilience through high-quality international agricultural
research, partnership and leadership”. CRP6 scientists will contribute to this vision with the
conviction that livelihoods of the poor, ecosystem services and biodiversity conservation in
rural landscapes will be enhanced by better management and governance of forests and trees
through strong and committed partnership for scientific entrepreneurship, development
engagement and advocacy.

CRP6 centers and their partners will conduct research across the forest transition curve and
develop key understanding and knowledge through five distinct but closely interlinked
components that will:

1. enhance the contribution of forests, trees and agroforestry to production and incomes
of forest-dependent communities and smallholders;

2. conserve biodiversity, including tree genetic diversity, through sustainable
management and conservation of forests and trees,

3. maintain or enhance environmental goods and services from forests, trees and
agroforestry in multifunctional and dynamic landscapes;

4. reduce emissions of greenhouse gases and enhance carbon stocks through better
management of forest- and tree-based sources and increased local and societal
resilience through forest-, agroforestry- and tree-based adaptation measures; and

5. promote the positive impacts and reduce the negative impacts of global trade and
investment as drivers of landscape change affecting forestlands, agroforestry areas,
trees and the well-being of local people.

Each of the five components described above is designed to deliver distinct and reinforcing
outcomes to generate an integrated strategy for achieving multiple impacts. It is our strongly
held belief that each component is essential to the overall strategy for impact. Aswill become
clear in the pages that follow, the removal of any one component would lead to the neglect of
an element of the landscape and/or of key impact pathways for change. For example,
Component 1’ s relative emphasis on trees on farms managed by smallholders provides an
essential link between forests and agricultural landscapes and an important vehicle for
improving rural livelihoods. Component 5—focused on trade and investment—addresses
some of the most powerful forces driving land use change, posing both threats and
opportunities for forest-dependent communities. A strategy lacking any one of the five
components would thus be incomplete. Accordingly, should sufficient resources not be
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available to undertake all of the activities described in this proposal, we will scale down the
level of ambition across the five components—e.g., work in fewer countries, or phase the
initiation of new research themes within each component—rather than choose among them.

Through carefully articulated impact pathways, our research will be oriented to produce
measurable and significant outcomes and impacts (see Box 1.2)—globally, regionally and
locally. CRP6 will conduct research across landscapes in different climatic, ecological, socia
and economic contexts to build understanding of how such factors influence opportunities,
challenges and approaches for constructive engagement, and identify interventions that will
best meet the needs of stakeholders and environmental resilience.

Box 1.2 Impacts after 10 years
After 10 years, research under CRP6 is expected to contribute to the following impacts.

Research under CRP6 will target 46% of global forest cover, 1.3 billion hectares of closed forests and
500 million hectares of open and fragmented forests, and contribute to:

between 0.5 and 1.7 million hectares of forest being saved annually from deforestation;

ecologically and socially sustainable production and management practices being adopted in
9.3-27.8 million hectares of managed forests in target regions; and

carbon emissions being reduced by between 0.16 and 0.68 Gt CO, yr .

Research under CRP6 will target approximately 500 million people living in or close to forests in
Southeast Asia, Africa and Latin America, and will contribute to:

enhanced production and management options benefiting at least 3 million producers and
traders and their families;

at least 2 million producers benefiting from increased conservation efforts related to tree
diversity;

enhanced production and management technologies raising tree, land and labor productivity of
target groups by at least 50%;

incomes from forest and agroforestry products for target households being at least doubled;

the accelerated availability of funding for climate adaptation programs benefiting an additional
60 million people.

increased efficiency of REDD+ resulting in an increased supply of REDD+ credits worth between
US$108 million and US$2695 million per year; and

where women have poor access to benefits provided through forests and trees, significantly
improving that access, with our ultimate aim being to ensure equal access to benefits by both
genders.

Source: Annex 5

Priority geographic targets for research will include areas where local people depend on
forest and agroforestry resources for their livelihoods, forest areas under severe pressure from
other land uses, forest areas with high levels of biodiversity and/or areas projected to be
severdly affected by climate change. We will particularly target regions where forests and
multifunctional landscapes overlap with high incidence of poverty.

In CRP6, we will engage with major policy and development processes and initiatives to help
identify the types of scientific outputs that can support the achievement of outcomes and
impacts. We will convene leading expertise through existing and new partnerships with
advanced and national research institutes, and other scientific organizations. We will further
work with forest users and tree growers across genders and other forms of social
differentiation to capture traditional knowledge and approaches. We will develop and
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implement new alliances for communication and knowledge sharing, building on our core
research strengths, to leverage changes in policy and practice. Further, through working
closely with arange of national- and local-level partners, we will prioritize capacity-
strengthening needs (individual and institutional) according to potential for contributing to
outcomes and impacts.

1.5. Strategy for impact

Impact strategies will guide CRP6 in its partnerships and collaborative actions, its capacity-
strengthening efforts, its communications strategy and tools deployed, and its specific
attention to gender. These strategies, tailored to each of the five components, will guide the
set of approaches and methods used to move from knowledge to action. The strategies are not
fixed over time or uniform for different components and contexts. The strategies themselves
must be evaluated to determine if more effective methods can be employed to improve the
outcome and impact delivery of the CRP. Indeed, certain elements of the strategies, such as
the use of different communication tools, may be formally tested as research questions. Our
intention isto go well beyond the achievement of outcomes and impacts, to better understand
how and why such outcomes are achieved and how they may be more effectively, efficiently
or expeditioudly attained.

The CRP6 impact strategy follows a four-step process beginning with outputs as follows (see
also Figure 1.6).

1. Research outputs. These include publications and associated research data targeted
for specific audiences (scientists, practitioners, policymakers, donors and local
community members), languages, tools and new media. These outputs hinge on
collaboration with key research partners (e.g., ARIs and NARS), forging partnerships
with development agents (e.g., governments, civil society organizations, local
communities) and making the best use of the diffusion capabilities of knowledge-
sharing partners. Outputs also include improved tree varieties and management
practices.

2. Outputsto outcomes. These typically hinge on planning outputs in discussion with
potential users and developing and implementing appropriate knowledge-sharing and
dissemination strategies, to ensure knowledge generated by CRP6 reaches
policymakers and practitioners in accessible and useable formats. Thiswill require
sophisticated approaches (detailed in appropriate sections below).

3. Development outcomes. The delivery and implementation of outcomes such as
improved policies and practices, adoption and use of new tools, and more favorable
market conditions hinge on the existence of strong partnerships, strengthened capacity
to demand, absorb, understand and act on knowledge generated, and improved
empowerment and governance.
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4. Outcomesto impacts. Asimproved policies and management practices alone will not
necessarily lead to transformative change, a broad set of enabling conditions must be
in place for tangible impacts to ensue. These conditions include robust governance
systems, legal and regulatory frameworks, strengthened individual and institutional
capacities at multiple scales, enhanced public awareness and ultimately increased
commitment and financing for investment needed in natural resources and rural
development.

Specifically, CRP6 proponents aim to devel op research outputs and influence research and
development outcomes that ultimately result in the following socia and ecological impacts:

reduced deforestation and degradation;
increased net carbon storage;
conservation and increased use of forest and tree genetic resources,

increased social and economic benefits from forest and agroforestry goods and
services,

reduced risk for rural livelihoods; and
enhanced access by women and other disadvantaged groups to benefits at all levels.

For each research component detailed in subsequent sections, we provide a diagram to
describe the pathways linking outputs, outcomes and impacts, and illustrative milestones to
be used to monitor progress toward achieving the impacts of the research now being initiated.
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Figure 1.6 Overall impact pathways
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1.6. Innovation

Innovation drives CRP6'’ s design. Our goal is to produce new methods and approaches to
deliver the societal change required to better protect forests and biodiversity and to catalyze
the increased management of treesin agricultural landscapes—to the ultimate benefit of the
poor and disadvantaged. In addition to the need for new research, more strategic use needs to
be made of existing scientific and traditional knowledge. This program will connect CGIAR
centers with external research and development partnersin new ways, breaking down
ingtitutional and disciplinary barriers. It will deliver an unprecedented degree of synergy and
integration among top scientists, development experts and practitioners to address global,
regional and local issues of relevance to forests, trees and the people who depend on them.

Key principles guiding our approach and research design follow.

Sentinel landscapes (see Box 1.3 and Annex 4): As documented in the Stripe Review of
Social Sciencesin the CGIAR* and other recent reports, increasing reliance on restricted
funding has driven CGIAR research toward ever-shorter time horizons. The assurance of
longer-term funding will enable CRP6 to put in place mechanisms for collecting long-term
data sets and generating knowledge from global comparative research, including the
establishment of “sentinel landscapes’ such as those recommended in the review. We
envisage employing a number of such benchmark sites to include permanent sample plots,
repeated household surveys and stratified baselines. Research at such long-term socio-
ecological research sites (L TSERs)* would span disciplines and integrate political,
socioeconomic, gender and biophysical sciences.

During the first year of CRP6, a major workshop will be held with key partners to assess the
prospects and the viability of establishing and orienting selected research around a set of
landscapes that capture the full range of geographic, ecological, socioeconomic and political
variation across forests and multifunctional landscapes. We emphasi ze that the recurrent
maintenance costs for a network of sites would be high, and we would only adopt this
approach if business planning indicated that |ong-term funding could be secured.

Integrated resear ch across landscapes and scales. By spanning the forest transition and
land cover gradient from relatively undisturbed natural foreststo treesin agricultural
mosaics, CRP6 will develop an integrated vision of forests, trees and agroforestry at the
landscape scale, and of the options they provide to improve livelihoods of the poor and
protect the environment. By assessing drivers and impacts of tree cover change from local to
global scales, CRP6 will illuminate the trade-offs and synergies between local uses and
global demands for forest and agroforestry resources. Recognizing that the sustainability of
such landscapes requires finding a balance between forest conservation and competing land
and resource uses, CRP6 will help achieve more equitable outcomes by providing abasis for
negotiation among groups and across scales.

“ CGIAR Science Council. 2009. Stripe review of social sciencesin the CGIAR. Science Council Secretariat,
Rome.

http://mww.sciencecouncil .cgiar.org/fileadmin/user_upload/sciencecouncil/Systemwide_and Ecoregional _
Programs/SSSR_for_web.pdf.

“> Haberl, H. et al. 2006. From LTER to LTSER: conceptualizing the socioeconomic dimension of long-term
socioecological research. Ecology and Society 11(2): 13. http://www.ecologyandsociety.org/vol 11/iss2/art13/;
Besseau, P. et a. 2002. The International Model Forest Network (IMFN): elements of success. The Forestry
Chronicle 78(5): 648-654.
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Box 1.3 Sentinel landscapes

Assuming sufficient funding is available, a significant portion of the research and development activities
in CRP6 will be co-located at a set of sentinel landscapes, providing opportunities for synergies between
the five components of CRP6.

To achieve the desired results, we will cooperate with other partners to:

identify a coherent set of sentinel landscapes for longitudinal (long-term) research where
existing data sets and partnerships can be used to monitor the impacts of exogenous and
endogenous change at the landscape scale;

develop and apply field-tested and standardized research protocols to allow global comparative
studies of forest transition stages, economic and demographic conditions, and
climatic/biophysical determinants of environmental services and livelihood options;

use participatory forms of action research to improve the general well-being and livelihoods of
local people, while maintaining environmental services; and

implement Negotiation Support Systems (NSS)* to facilitate change among multiple
stakeholders at local scales.
Reference:

* van Noordwijk, M. et al. 2001. Negotiation support models for integrated natural resource management in
tropical forest margins. Conservation Ecology 5(2):21. [online] http://www.consecol.org/vol5/iss2/art21

Integrated resear ch acrossinstitutions, sectors and disciplines: Research has
demonstrated that the key drivers of forest |oss originate outside the forestry sector, and that
solutions must involve institutions and disciplines beyond ministries of forestry. Equally,
agroforestry development has often been stymied by lack of coordination between agriculture
and forestry policies and programs. CRP6 will mobilize interdisciplinary research teams and
partnerships across sectors to match the complexity of the challenges to be overcome (see
Section 3.2). We will also draw on expertise from across the CGIAR and explore
opportunities to engage with other CRPs (see Annex 3). These links will provide a window
into other sectors and institutions (e.g., ministries of agriculture), which may in some cases be
working at cross purposes with CRP6 objectives (e.g., crop production work promoting
extensive use of agricultural lands, which could reduce tree cover at the landscape scale, or
even inadvertently or intentionally encourage encroachment on forests).

Focus on disadvantaged sector s of society: CRP6 proponents aim to enhance the benefits of
forests, agroforestry and tree genetic resources for poor communities and will target a number
of disadvantaged groups. Our strategy as it relates to women (detailed in Section 3.1)
includes a commitment to disaggregating data by gender wherever possible and appropriate.
Other groups that will require specific research attention include indigenous peoples and
youth. Further, long under-recognized in research are poor urban and periurban sectors; these
often consist of recent migrants from forest areas and multifunctional landscapes that depend
on and use forest and agroforestry products. Threats and opportunities for these communities
will need further research to inform policies and interventions locally and nationally.

New resear ch horizons: In addition to the planned research strategies described under
Components 1 through 5, CRP6 proponents will also be alert to new research needs to ensure
that the portfolio is constantly refreshed for relevance to the needs of policymakers and
practitioners. Particularly fertile areas for scoping new research initiatives will likely be at the
boundaries between CRP6 and other CRPs, including topics such as forests and water (link to
CRP5) and forests and health (link to CRP4), to examine, for example, the potential of
medicinal trees to contribute to rural health and income.
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1.7. Comparative advantage of CGIAR centers in
leading this effort

The principal CGIAR centersinvolved in CRP6—CIFOR, World Agroforestry Centre,
Bioversity and CIAT—nbring awealth of knowledge on forests, agroforestry, forest and farm
landscape mosaics, and on the people that depend on the resources these systems provide. We
will engage a broad partnership of targeted institutions to advance ajointly devel oped
research agenda. Our combined strengths in social and policy research, economics, tree
domestication, production systems, ecology and knowledge sharing give us the proven ability
to deliver world-class analytical products to our target audiences.

Since their inception, the CGIAR centers have focused on leveraging additional research
capacity and influence through networks of partner organizations. These include ARIs that
can be engaged with to address specific questions (e.g., climate change modeling), as well as
NARS and capacity-building organizations and regional networks. Expanding private sector
partnerships for forestry and agroforestry also positions the CGIAR centers to attract new
resources and extension vehicles for greater impact.

Our comparative advantage derives from the following factors.

Brand name: Our names are associated with credible, high-quality analysis,
independent thinking, a reputation for tackling difficult and controversial issues, and
an ability to reach and convene diverse actors and stakeholders.

Quality of staff: Our staff come from diverse nationalities and cultures and bring
expertise from awide range of disciplines.

Partnerships: Across our four centers, we have access to skills and networks of
diverse partners operating at local, national, regional and global levels.

Global mandate, local relevance: Our mandate empowers us to address global,
regional, national and local issues and gives us the credibility and legitimacy to
engage in international and national forums.

Grounding in local conditions. We have atrack record in undertaking and
communicating research that meets the needs of forest- and agroforestry-dependent
communities across the tropics.

Communications strategies: Complementary expertise in the various centers
strengthens our abilities to harness different mediato target different intermediary and
end-users of “classic” research outputs such as peer-reviewed journals.

Responsiveness. We are able to provide robust scientific and policy advice to
government and other stakeholders by building on a broad and |ong-established
knowledge base.

Experience and track record in global comparative research: This enables usto
distinguish patterns and trends relevant for practice and policy at scales from local
to global.
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1.8. Proposal road map

The proposal that follows begins with a presentation of CRP6’ s portfolio of the five program
components summarized above. These include descriptions of thematic focus, expected
objectives and outcomes (over 10 years), geographic priorities, research themes, research
methods, approaches to sentinel landscapes, impact pathways, component milestones, the role
of partners and prioritization. The succeeding section discusses the three cross-cutting themes
of gender, partnerships and capacity strengthening. The three program support sections
follow: communications and knowledge sharing; monitoring and evaluation for impact; and
program management. The document is concluded by a presentation of the budget and eight
annexes.
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2. Research Portfolio

The following sections describe the CRP6 research portfolio, comprised of five components:
Component 1: Smallholder production systems and markets
Component 2: Management and conservation of forest and tree resources

Component 3: Landscape management for environmental services, biodiversity
conservation and livelihoods

Component 4: Climate change adaptation and mitigation

Component 5: Impacts of trade and investment on forests and people

Taken together, these components and their constituent research themes are designed to
improve the contribution of forest, tree and agroforestry systemsto livelihoods as well asto
environmental resilience across the continuum from old-growth forest types, through
degraded forest and woodlands to agricultural land, and finally to mosaic landscapes with
agroforestry and scattered woodlots. The landscape continuum is an umbrella concept to
which all of the outputs from the components may be mapped, as depicted in Figure 2.1. It
can assist in conceptualizing both spatial and temporal dimensions of land use change, thus
providing a useful guide to the identification of research gaps and a means by which to
evaluate the comprehensiveness of our research program.
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Figure 2.1 CRP6 components along the forest and land use transition curve
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The research and associated impact pathways for each component have been constructed so
asto most effectively address the needs of particular policy arenas and practitioner
communities, with their targets ranging in scale from individual farmsto forest ecosystemsto
global negotiating forums.

Component 1 focuses on the needs of smallholder producers, with an emphasis on
enhancing the productivity of trees on farms (e.g., through domestication of wild
species) and improving the access of such smallholders to markets for forest and tree
products.

Component 2 focuses on the needs of forest managers at the level of the forest
management unit, with an emphasis on improved technical and governance
approaches to conserving forest ecosystems and the genetic resources they contain.

Component 3 focuses on the needs of landscape-level planners and relevant
stakeholders, with an emphasis on mechanisms (such as payments for environmental
services or PES) for capturing the value of environmental services and for negotiating
trade-offs among competing conservation and devel opment objectives.

Component 4 focuses on the needs of policymakers and land managers seeking to
build forests, trees and agroforestry into climate change adaptation and mitigation
strategies.

Component 5 focuses on needs of policymakers and land managers seeking to ensure
that the impacts of globalized trade and investment flows are beneficia to forests and
the communities that depend on forests for their livelihoods.

These five components are clearly al interlinked and interdependent. For example, the
productivity of smallholder systems addressed in Component 1 and the climate adaptation
options addressed in Component 4 both depend on the maintenance of tree genetic diversity
addressed in Component 2. Similarly, the global and national policy options for financing
forest-related climate activities addressed in Component 4, and the market and regulatory
options for conditioning trade and investment flows addressed in Component 5, must
articulate with the landscape-level decision-making processes addressed in Component 3.
Issues of gender, ingtitutional capacity, tenure and other governance issues cut across the
entire research portfolio. Accordingly, the ultimate impacts of CRP6 described in the
Introduction will be the joint products of synergistic impact pathways that interweave
research from all five components. As aresult, the mapping of any particular activity to one
or another component isto a certain extent arbitrary and could change over time.

A unifying characteristic across all of the components is that they address the environment—
livelihoods nexus. Each component addresses aspects of forest and tree management options
that influence livelihoods and environmental quality and resilience. Research under the
various components contributes in complementary ways to understanding how and where
technical, institutional and policy interventions can improve the functioning of forest and tree
systems as a way to reduce poverty while maintaining environmental goods and services.

A second unifying characteristic across all of the componentsis that they focus on
understanding the origins and impacts of the drivers of change that affect the social,
economic and biophysical systems of forests and trees that affect human welfare and
environmental integrity. Further, all components seek to identify ways in which these
“drivers’ can be modified and managed to improve livelihoods and sustain or enhance the
provision of environmental services. As desirable as win—win solutions are, trade-offs are
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common, and the need for improved governance mechanisms to arbitrate those trade-offsis a
particularly strong cross-cutting focus of CRP6.

One strategy to capture synergies among the components is to focus a significant portion of
the research effort on a set of selected representative landscapes. As described in Annex 4, it
isintended, funding permitting, that a number of “sentinel landscapes’ will be chosen to
complement other CGIAR research sites and cover the landscape continuum in different
biomes. As much as possible, research questions posed by all five of the CRP6 research
components would be addressed at each of the sentinel landscapes. Such an approach is
consistent with the CGIAR’ s comparative advantage in conducting global comparative
research in addition to promoting multidisciplinary learning and synergies.
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2.1 Component 1: Smallholder production systems and

markets
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- Enhancing productivity and sustainability of smallholder forestry and
‘agroforestry practices, including food security and nutritional benefits,
through better management of production systems.

» Increasing income generation and market integration for smallholders.
utilization of forestry and agroforestry options.

» Improving policies and institutions to enhance social assets and secure

rights to forests, trees and land,

2.1.1 Introduction

Treesin fields, farming landscapes and forests contribute to human well-being in many ways.
Some of their most fundamental contributions are as direct inputs to the livelihoods of
resource-poor rural people. Thisinvolves interactions between: (1) 1.4 billion hectares of
forest;* (2) amost a billion hectares of agricultural land with more than 10% tree cover;? (3)
65,000 tree species;® and (4) some 5 billion people” in the devel oping tropics aone. Despite
the tremendous importance of the tree products and environmental services that underpin
livelihoods for the rural poor, these products and services remain little understood, poorly
managed, barely recognized, inadequately appreciated and underinvested in. Thisis
surprising given that several studies® have shown that forest-based production contributes
about 20% of the total household income of the poorest people in forested areas, through
products that are consumed directly or processed and sold. Trees, if appropriately managed,

1 FAO. 2010. Forest resource assessment. FAO, Rome. http://www.fao.org/forestry/fralen/

2 Zomer, R.J. et al. 2009. Trees on farm: analysis of global extent and geographical patterns of agroforestry.
ICRAF Working Paper No. 89. World Agroforestry Centre, Nairobi.

3 Simons, A.J. et al. 2005. Agroforestree database: a tree species reference and selection guide. Version 3.0 CD-
ROM, World Agroforestry Centre, Nairobi; Mabberley, D.J. 2008. A portable dictionary of plants, their
classifications, and uses. 3rd Edition. Cambridge University Press, Cambridge, UK.

*WRI. 2007. Earthtrends searchable database. World Resources Institute, Washington, DC.
http://earthtrends.wri.org/searchable _db.

® For example: Sunderlin, W.D. et al. 2005. Livelihoods, forests, and conservation in developing countries: an
overview. World Development 33: 1383-1402; Vedeld, P. et al. 2007. Environmental incomes and the rural
poor. Forest Policy and Economics, 9(7): 869-879.
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help diversify rural livelihoods and contribute to the sustainability of agricultural production
through tighter nutrient and water cycling, which increases soil and water productivity.®

Tree products, integrated production systems in which trees are grown or where forest
fragments remain on farms, and tree product development typically fall through the cracks of
national government and development agency approaches; there is little collection of
information about them, limited promotion of their benefits and underinvestment in their
development.” A wide variety of management systems, from wild harvesting through
intensive cultivation and husbandry, yield fruits, vegetables, oils, medicines, essences, wood,
bamboo and other fibersthat are critically important for subsistence uses, for generating
employment and income and for meeting emergency needs.® Furthermore, trees may sustain
the productivity of agricultural systems through tighter carbon, water and nutrient cycling and
the provision of livestock fodder and shade, particularly in seasonally dry environments.

Tree products from natural forests and woodlands contribute revenues valued at US$18.5
billion annually,® without including all contributions to poor households. These contributions
to livelihoods are in danger as deforestation and forest degradation reduce the availability of
important resources. Forest area decline, overextraction and increasing demand have put
unsustai nable pressure on wild stands, creating both the opportunity and the need for more
intensive production and cultivation of tree products. Forest-dependent people may also lose
access to resources and be made worse off when new conservation areas are created or
ownership rights are claimed by, or assigned to, more powerful actors. More positively, the
global trade of the top 20 tropical tree crops exceeds US$80 billion,* even without taking
into account the hundreds of speciesthat do not have large international markets. Thereis
considerable potential to contribute to poverty alleviation by smallholders creating and
capturing more value from tree products.

Component 1 will identify opportunities for improving income generation, household
consumption and broader livelihood assets by enhancing management of production systems,
improving the function and efficiency of marketing systems and encouraging supportive
policies and institutions.

Most tree species that provide useful products locally (fruit, medicine, oils, beverages,
sawnwood, fuelwood, charcoa and industrial compounds) remain essentially wild. This
means there is a huge opportunity for increasing incomes through their domestication and
commercialization in cultivated settings or sustainable harvest where they remain
components of natural forest. Many such species have not benefited from characterization,
selection and breeding by scientists. What has been done by local farm and forest managersis
little understood and often not valued. Information on management requirements of these

® Schroth, G. and Sinclair, F.L. (2003). Trees, crops and soil fertility: concepts and research methods. CAB
International, Wallingford, UK.

"Weinberger, K. and Lumpkin, T.A. 2007. Diversification into horticulture and poverty reduction: aresearch
agenda. World Development 35(8): 1464—-1480.

8 Belcher, B.M. 2005. Forest product markets, forests and poverty reduction. International Forestry Review 7(2):
82-89; Simons, A.J. 1996. ICRAF s strategy for domestication of indigenous tree species. In: Domestication
and commercialization of non-timber forest products in agroforestry systems, 8-22. FAO Specia Publication,
Forest Division. FAO, Rome.

° FAQ. 2010. Forest resource assessment. FAO, Rome.

1 FAO. 2010. Forest resource assessment. FAO, Rome.
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speciesis lacking and, again, until recently, local knowledge has not been taken seriously.™*
This limits these species’ value both to the harvester/grower and to the consumer.

Moreover, local, national and international markets for many of these products are poorly
developed and inefficient. The socioeconomic systems and the policy contexts in which these
products are produced and managed are neither well understood nor adequately supported.
Thelack of knowledge about quality tree germplasm, inappropriate farm management
practices, insecure forest and tree tenure™ and limited market integration are constraints that
can be addressed, thereby improving livelihoods and the environment. The research in this
component will identify and help to exploit these opportunities to enhance poor people’s
livelihoods by improving the quality, quantity and type of trees, their management, their
marketing and their governance.

The factors constraining tree production are complex and interrelated, and, in many cases,
require integrated solutions. The policy and institutional environment strongly influences
peopl€’ s rights and incentives to manage forest and tree resources, with national and regional
policy frequently subverting existing management systems and local institutions. Poorly
functioning markets, lack of credit and limited information severely undermine the potential
contributions even from high-value products. Poor rural people face many constraints that
[imit entrepreneurship. Even where these constraints can be overcome, technical constraints
in commercially oriented management systems, planting materials and practices prevent the
poor from taking advantage of opportunitiesto earn more income, create employment and
improve livelihoods at household and community levels.

The research under this component aims to understand and improve the systems in which
forest, tree and agroforestry products are produced, locally used (for food, fuel and
construction), processed and sold, as away to enhance livelihoods. Alleviating poverty
through better management of tree cover requires protecting poverty mitigation functions,
enhancing income and employment options, and taking advantage of opportunities to build
and strengthen local institutions through policies and project-level interventions.™

2.1.2 Thematic focus

Component 1 includes the following three interrelated themes encompassing the management
of tree production systems (including interactions with other system components when
cultivated on farms and the sustainable harvest of products from wild resources in natural
forests); enterprise development and the processing and marketing of tree products; and
greater socia recognition and more equitabl e rights associated with forest and tree
production.

1 Sinclair, F.L. and Joshi, L. (2001) Taking local knowledge about trees seriously. In: Lawrence, A. (ed.)
Forestry, forest users and research: new ways of learning, 45-61. ETFRN, Wageningen, Netherlands; Sinclair,
F.L. et a. 2010. Systematic approaches to combining local and scientific knowledge about ecosystem services
of trees. International Forestry Review 12(5): 474.

12 arson, A. et al. 2008. Tenure rights and beyond: community access to forest resources in Latin America.
CIFOR Occasional Paper No. 50. CIFOR, Bogor, Indonesia.

13 Belcher, B.M. 2005. Forest product markets, forests and poverty reduction. International Forestry Review
7(2): 82-89.
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Research Theme 1: Enhancing productivity and sustainability of smallholder forestry and
agroforestry practices, including food security and nutritional benefits, through better
management of production systems.

Research Theme 2: Increasing income generation and market integration for smallholders
through utilization of forestry and agroforestry options.

Research Theme 3: Improving policies and institutions to enhance social assets and to secure
rights to forests, trees and land.

Together, these three themes address the nested sets of opportunities and constraintsin small-
and medium-scale tree and forest production and marketing. Medium-scale enterprises are
not the primary focus, although they do have some relevance, in two ways. First, small-scale
enterprises often face similar constraints to medium-scal e enterprises and hence are amenable
to similar solutions. Second, small-scale enterprises are often integrated into the value chain
where medium-scale local enterprises purchase raw or semi-processed products from
smallholders. The objective of the research is to provide analyses and knowledge that will
support new policy, institutional and technical approaches to protect, create and capture
livelihood values, in order to help people out of poverty and to distribute the benefits of forest
and tree resources more equitably.

Research on eco-certification forms part of both Theme 2 of this component and Component
5. The eco-certification aspect in Component 1 will deal primarily with issues pertaining to
agroforestry products such as shaded cocoa and coffee, whereas in Component 5, the
emphasisis on forestry products, principally timber. Close links will emerge between the two
in relation to products that are found in both forests and agroforestry systems, such as
smallholder timber and charcoal. The policy and governance issues covered in Component 1
relate specifically to smallholder productivity in terms of people’ s accessto forest and tree
resources, how trees condition land rights and differential usufruct to tree products. These
issues al have immediate impacts on smallholder decision making about forest and tree
management and hence the role forests and trees play in rural livelihoods.

2.1.3 Objectives and expected outcomes (10 years)

The overall objectives of Component 1 are to enhance the productivity of forest and tree
production systems, to increase smallholder participation in tree product markets and to
understand and strengthen institutional arrangements (including tenure security and local
collective action) underpinning the management and use of forests and trees. The research
will analyze and address constraints and opportunities in smallholder agroforestry and
forestry production and marketing enterprises, with the following expected outcomes.

Predominantly Theme 1

Technical innovations increase the productivity, sustainability and profitability of
smallholder forest and agroforestry production.

Smallholder natural-resource-based enterprise development is encouraged and
facilitated.
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Predominantly Theme 2

Accessihility, effectiveness and efficiency of markets for forest and tree productsis
increased.

Innovative extension approaches increase the speed, appropriateness and targeting of
the spread of superior tree germplasm and tree management options.

Integrated across Themes 1 and 2

Smallholder production and marketing systems attract efficient private-sector input
suppliers (e.g., quality planting material, production and harvesting inputs, and
postharvest processing equipment).

Predominantly Theme 3

Policy and institutional changes provide tenure security and incentives for small- and
medium-scal e forest and tree product producers, processors and traders.

Local-level institutions that regulate use and management of forest and tree resources
are supported and strengthened (including their aggregation into higher-level
structures) to improve their effectiveness, to enhance market access and to increase
opportunities for influencing policy and practice.

Rules, norms and strategies for conflict resolution and equitable benefits capture
among multiple resource users are identified and strengthened.

Integrated across all three themes

Recognition of actual and potential contributions of forest and tree products to
livelihoods is increased among national-level government agencies and national and
international programs and projects.

National Agricultural Research Systems (NARS) increase problem-oriented research
on socia, economic, policy and technical issues including local knowledge and
practice relevant to smallholder forest and tree production systems.

Women and other disadvantaged actors have greater incentives, rights and capacity
with which to benefit from forest, tree and agroforestry products.

These outcomes will contribute to the following CRP6 impacts: increased social and
economic benefits from forest and agroforestry goods and services; reduced risks to rural
livelihoods; and enhanced access of women and other disadvantaged groups to benefits at
al levels.

2.1.4 Geographic priorities

CRP6.1 covers awide geographic range, including West, Central, East and Southern Africa,
South and Southeast Asia and Meso-America, the Andes and the Amazon, with opportunities
for poverty reduction and conservation across ecological zones and systems. To provide
focus, and to take advantage of synergies between this component and other components
within CRP®6, significant co-location of work isintended in sentinel landscapes. For example,
we anticipate co-located research along forest transition gradientsin Mali in the Sahel with
CRP1.1 and on shaded cocoa systems in West Africaand shaded coffee in East Africawith
CRPL1.2. During the inception workshop with partners, we will use the land use transition
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framework to select study sitesto address priority issues at key points along the forest
transition curve, from natural forest through to degraded or secondary forest, cropland—
agroforestry systems and plantations. Common elements and issues at each stage in the
transition will bring focus to the work. The development of generic approaches and tools that
can be customized for local implementation lies at the heart of the Component 1 research
strategy. While alarge proportion of the work will co-locate at sentinel landscapes (if
possible), some innovations, such as improved, high-value tree germplasm or tree
management options conferring eco-certification benefits for commodities such as coffee and
cocoa, have generic potential for rapid scaling across single points in the transition. Scaling-
up research is akey component of Theme 2 and will incorporate the different needs of forest
and cultivated tree options.

In core forest and logged-over forest areas, for example in the Amazon and Central Africa,
we will explore opportunities for increased commercialization and improved/intensified
production of timber products and non-timber forest products (NTFPs). Research and support
are needed to help market and enterprise development. Research is aso needed on policies
affecting trade, credit, infrastructure and agricultural incentives in zones with more intensive
agriculture. Magjor opportunities exist to integrate trees into food crop systems to enhance
crop productivity and provide environmental services and greater income, an endeavor
referred to as “ Evergreen Agriculture”.'* Research in this areawill be focused on identified
breadbasket areas in Africa, specifically:

southern Mali,

northern Ghana,

the Beira Corridor in Mozambique,

the southern highlands of Tanzania, and
Ethiopia.

Strategic issues include the need for improved planting material (selection, domestication),
improved management/technology and improved market access, marketing and enterprise
development.

At the right-hand end of the transition are plantations, an under-researched area that includes
small- and medium-scale plantations for poles, wood, fuel, fiber and non-timber products; at
the other end are poorly understood and heretofore ignored local practices of tree
management and “ domestication of landscapes’. New opportunities are emerging with
changing land and tree tenure, reduced supplies from natural forests, increased demand and
new institutional arrangements (e.g., contract farming for wood or fiber). At each stage, there
are opportunities to better understand and improve the contributions of forest and tree
resources to local livelihoods. The specific requirements vary according to the context, but
there are sets of researchabl e issues on production and productivity, on markets and
enterprise development and on the policies and institutions that govern these systems.
Systems, locations and environments in the forest/agricultural domains of humid, subhumid,
semi-arid and drylands, with significant numbers and/or density of poor people, will be
targeted. For example, in Africa, we propose to undertake fieldwork, surveys, analyses,

14 Garrity, D.P. et a. 2010. Evergreen Agriculture: a robust approach to sustainable food security in Africa.
Food Security 2: 197-214.
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policy reform, data set assembly, species targeting and market interventionsin forest and
farm environments associated within the following five of the 14 main agricultural landscape
domainsidentified by Dixon et a.:*®

tree crop (No. 2),

forest based (No. 3),

highland perennial (No. 5),

cereal root crop mixed (No. 8) and

maize mixed (No. 9).

Thiswill involve working in dry forest/crop areas in Sahel and sub-Sahelian savannahs,
humid West Africa coastal forests, Congo Basin forests, Afro-montane forests in East and
West Africa, high-potential highlands of East Africa, Miombo woodlands and adjacent maize
croplands. Areasin Latin Americaand Asiawill be similarly prioritized during component
implementation.

2.1.5 Research Theme 1: Enhancing productivity and
sustainability of smallholder forestry and agroforestry
practices, including food security and nutritional benefits,
through better management of production systems

Rationale

As smallholder forest and tree management has received comparatively little research
attention, it offers unrealized potential for new insights into novel principles of management,
aswell asincreasesin production, productivity and profitability through improved
management and improved planting material.*® This applies to wood and fiber production
and to many NTFPs and agroforestry tree products (AFTPs).!” Other constraints, such as lack
of or limited accessto credit, land/tree tenure, marketing support and climatic vulnerability,
are partly addressed in Themes 2 and 3.

Forest and tree management on farms is more complex than annual crop management
because of the life cycle, trait differences, size, perenniality and multiple tree forms, even
within the same species. There has been little research on small-scale systems, in which
management conditions change with evolving market requirements, trees interact with other
system components, and production environments are dynamic because of intensifying
pressure on land and climate change. Against this background, research and technical support
are urgently needed to meet the needs of small-scale producers. The specific sets of
constraints and opportunities are unique to each situation, and will require careful assessment
as part of the research in each site. Nevertheless, there are similar types of production and
management problems. Basic silvicultural recommendations on spacing, thinning, pruning

> Dixon, J. et a. 2001. Farming systems and poverty: improving farmers’ livelihoods in a changing world. FAO
and World Bank, Rome and Washington, DC.

18 Akinnifesi, F.K. et al. 2008. Contributions of agroforestry research and development to livelihood of
smallholder farmersin Southern Africa: 1. Taking stock of the adaptation, adoption and impact of fertilizer tree
options. Agricultural Journal 3: 58-75.

1 Simons, A.J. and Leakey, R.R.B. 2004. Tree domestication in tropical agroforestry. In: Nair, P.K.R. et al.
(eds) Advancesin agroforestry, 167-182. Kluwer Academic Publishers, New Y ork.
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and fertilization exist for alimited number of tree species.™ Such species are typically grown
in large plantations in block arrangements where close spacing forces individual trees toward
more marketable forms (e.g., straight trunks). Treesin agricultural landscapes are mainly
planted: (1) as single scattered treesin cropland; (2) in linear arrangements on borders or
contours; or (3) in small blocks (not necessarily with regular spacing).

Some of the forests managed by smallholders are highly diverse and complex, whereas others
are fragmented or degraded. As aresult, the selection of products and markets and other
management decisions made by forest smallholders differ greatly from those of industrial-
scale managers.*® In managed forest environments, smallholders and communities often
manage integrated systems for a variety of products and services. Multiple-use forest
management has gained attention as a means of increasing sustainability and income for
forest managers.?’ However, these diverse multiple-use systems, with highly variable
biophysical, social and economic characteristics, remain poorly understood, resulting in
missed opportunities. This research will support scale-appropriate, systems-oriented
interventions based on more complete understanding of such systems and their management
to improve management and livelihoods.

Small-scale forest managers and farmersin tropical agroforestry systems tend to have low
awareness of “quality” planting material and poor accessto “good quality” planting material.
Such systems fall short of their potential in providing useful tree products (and services).
Achieving adiversity of species and effective tree management requires arange of
approaches for gradual or radical transformation of the supply and use of selected tree
germplasm; thisis both more productive and appropriate for local ecological, social and
economic conditions on farms. This theme aims to provide practical and direct approaches to
increase the value of forest products and trees in small-scale systems.

The scientifically uncharacterized status of most forest and tree products (fruit, vegetables,
honey, medicines, oils, beverages, bushmeat, building materials, sswnwood and industrial
compounds) implies unrealized potential for both the harvester/grower and the consumer.
Low or inconsistent quality of products, and unpredictable or erratic timing of harvests, can
drastically reduce market potential and profitability. Asthe value of some of these products
tends to accrue disproportionately to women and marginalized families, improvementsin the
quality, quantity and type of trees available can directly improve livelihoods of these groups.

Species choices and varieties available for small-scale planted systems are typically limited.
Farm and market surveysreveal the need for trees that grow fast, fruit early, are pest and
drought resistant, and provide multiple products. Nursery surveys, however, revea poor
matching of these needs to available planting stock. Of equal concern are the high level of
inbreeding and low diversity of founder populations introduced to farmlands, leading to
chronic underproduction in future generations of cultivated trees.

18 Allison, G.E. and Simons, A.J. 1996. Propagation and husbandry. In: Stewart, J.L. et a. (eds) Gliricidia
sepium; genetic resources for farmers, 49—-72. Oxford Forestry Institute, UK.

19 Pinedo-Vasquez, M. et al. 2001. Post-boom timber production in Amazonia. Human Ecology 29: 219-239.
% Garcia-Fernandez, C. et al. 2008. |s multiple-use forest management widely implementable in the tropics?
Forest Ecology and Management 256: 1468-1476; Guariguata, M.R. et a. 2010. Compatibility of timber and
non-timber forest product management in natural tropical forests: perspectives, challenges, and opportunities.
Forest Ecology and Management 259: 237-245.
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The opportunity for private sector engagement with recurrent germplasm sales has
strengthened investment in annual crops, which tend to involve only afew species and
substantive public sector investment over many decades. In contrast, the plethora of possible
species, low recurrent annual demand (not absolute demand) and the technical complexity of
handling large, long-lived taxa have led to a deficit in both public and private sector
investmentsin tree species. Moreover, thereisalack of knowledge of the fundamental
aspects of the biology, ecology and growth of many tree species compared with their annual
crop counterparts. Often, local knowledge about trees and their management, accrued over
many years, may complement scientific understanding.

Production of NTFPs, management of trees on farms and tree management and domestication
are al heavily influenced by social processes of control over use and overuse of wild
populations and the land on which trees regenerate or can be planted. In later stages of
domestication, explicit steps of genetic selection for specified “ideotypes’ dominate, but
early stepsimplicitly affect the genetic pool available for such selection. Many annual food
crops have been so extensively bred that further advances in productivity require highly
sophisticated genetic approaches. In contrast, many tree species used in agroforestry are
virtually wild, meaning simple improvement strategies, cognizant of system compatibility,
have the potential to generate huge genetic gainsrapidly.

This research theme focuses on devel oping design principles, technology options and
decision support tools that facilitate adoption and adaptation of improved forestry and
agroforestry practices by farmers directly and via national governmental and NGO extension
processes. There is tremendous scope for improving knowledge about the management of
forests and trees on nurseries and farms and for targeting agroforestry interventions tailored
to local ecological, economic and social circumstances and gender differentials. Efforts must
include reconciling local and external knowledge to support the generation of locally relevant
options and development of the enabling environment, in terms of policies and institutions,
required for adoption and optimal management of forests and trees on farms. This theme
addresses the need to understand the principles of managing integrated farming systems with
trees and the synergies and trade-offs between economic returns, market production and the
long-term sustainability of intensified and diversified production systems.

Methods and research approach

The research in this theme will identify and address key technical constraints and
opportunities for enhanced quality and productivity of forest and tree products in selected
small-scale management systems. The work will develop new approaches for diagnosing
problems and designing interventions, improving understanding of small-scale forest and tree
management and improving the tools and techniques available for characterizing and
improving tree germplasm.

Research will take a multidisciplinary approach combining social and biophysical scientists
to address the diverse issues faced by smallholder foresters and agroforesters. It will rely on
participatory action research methods to identify, test and validate management practices
appropriate for the conditions faced by smallholders. Specific methods will include forest
inventory aswell as rapid appraisal methods, producer surveys and ethnography. In addition,
remote sensing will assist with assessing how local management practices fit into and shape
land use mosaics.
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Systematic approaches to acquisition of local agroecological knowledge,® will be combined
with participatory modeling techniques to explore the relevance of local and scientific
understanding in order to improve productivity of smallholder agroforestry and forestry
practices; thiswill include identifying knowledge gaps and devel oping decision support
tools.?* Well-established tree domestication methods will be combined with molecular
techniques to understand variability within tree populations and, where appropriate, to assist
selection.?® Tree improvement strategies will take into account system compatibility issues
arising from interactions between trees and other system components®* as well as the realities
of farmer practice® and will combine participatory on-farm and on-station trials with
simulation modeling to derive appropriate understanding of management options. Tree
diversity will be incorporated into the design and improvement of forest and agroforestry
options using mapping of vegetation types combined with consideration of climate change
scenarios.”®

Previous experience with Allanblackia spp.’ will be used to exemplify an integrated
approach to tree domestication for high-value species, when rapid scaling-up of germplasm
supply of aspeciesisrequired. The timelines, human resources and investment required for
effective domestication, including germplasm scaling-up, will be documented and key
decision points and bottlenecks explained. Lessons learned from this real-life case study
(where domestication is well under way but by no means completed) will be systematized to
support more effective domestication of other priority high-value species.

2 Sinclair, F.L. and Walker, D.H. (1998). Qualitative knowledge about complex agroecosystems. Part 1:
representation as natural language. Agricultural Systems 56: 341-363; Waliszewski, W.S. et a. 2005.
Implications of local knowledge of the ecology of awild super-sweetener for its domestication and
commercialization in West and Central Africa. Economic Botany 59(3): 231-243.

2 Vanclay, J. et a. 2006 Redlizing community futures: a practical guide to harnessing natural resources.
Earthscan, London.

% Dawson, |. and Jamnadass, R. 2008. Molecular markers for tropical trees: a practical guide to principles and
procedures. Technical manual 9. World Agroforestry Centre, Nairobi.

24 van Noordwijk, M. et al. (eds). 2004. Below-ground interactions in tropical agroecosystems: concepts and
models with multiple plant components. CAB International, Wallingford, UK.

% Tiwari, T.P, et a. 2009. Rapid gains in yield and adoption of new maize varieties for complex hillside
environments through farmer participation. I. Improving options through participatory varietal selection (PVS).
Field Crops Research 111: 137-143.

% Kindt, R. et al. 2007. Use of vegetation maps to infer on the ecological suitability of species using central and
western Kenya as an example. Development and Environment Series 7-2007.

" http://www.allanblackia.info
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Broad research questions
(Component 1, Theme 1)

Gender-specific aspects of
the question

Examples of science outputs

How to increase investment in
species-specific tree improvement
using generic domestication
techniques for priority NTFP and
tree species to ensure quality
planting material is available?

What approaches, tools and
methods can be used to adapt
tree and forest management
techniques to the scales, resource
types, objectives and
opportunities of smallholders and
community forest managers?

How and why do different tree
species X management options
confer affordable sustainability
benefits for farmers in terms of
higher soil and water productivity
in the medium to long term?

How can innovative management
techniques be used to improve
NTFP and tree use to diversify
farming systems and enhance
rural livelihoods?

How can innovative management
techniques (locally derived and
science based) be identified,
tested and evaluated more
efficiently?

Which farmer forest and tree
management skills can be
enhanced with respect to
establishment, protection,
spacing, thinning, selection,
pruning, coppicing, harvesting,
irrigation and fertilization?

What interventions (e.g.,
policies) can improve women’s
access to important NTFP and
tree species for germplasm
collection and use?

How to ensure promotion and
domestication of high-value
NTFP and tree species are
based on men’s and women’s
differentiated preferences
(products and species)?

How do gender-differentiated
roles and control of resources
affect species and
management preferences and
ultimate choices?

What changes in women'’s
control of tree and land
resources are necessary for
their preferences to prevail in
decisions about tree planting,
retention and management?

How does the introduction of
innovation or intensification
affect gender roles or
differential access to resources
and benefits?

How do knowledge and
preferences of women and
men differ in relation to
choices of tree species and
management options?

How to consider gender roles
and targeted training in
different forest/tree
management activities to
promote complementarity of
skills, especially in labor-
scarce households?

New/improved tree and crop
germplasm

NTFP and tree domestication
strategies

Best practice guidelines

Forest and tree management
tools

Development of associative tree
ideotypes and hence system-
compatible tree germplasm

Tools for matching trees and tree
mixtures to sites and
circumstances

Tools for promoting tree diversity
on farms and in farming
landscapes

Databases of scientific and local
assessments of tree attributes
that confer productivity gains and
system compatibility

Forest and tree management
manuals

Databases
Demonstration sites

Research partners

A comprehensive plan for regional, country and site partners will be developed in the early
phase of implementing the research program and kept under ongoing review. Some indicative
organizations are shown here to illustrate the form of partnerships envisaged.
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Type of research
partner

Organization

Research partner contributions

Participating
CGIAR center

International
level

Regional level

Country or site
level

World Agroforestry
Centre

CIFOR

CIAT

CIRAD

SLU, Bangor,
Wageningen and
Gottingen
Universities

INBAR

CATIE

Novella Africa
Initiative

National tree crop,
agriculture and
forestry research
institutes (e.g.
Coffee Research
Foundation, Kenya;
CRIG and FORIG
(Cocoa and Forest
Research Institutes
of Ghana,
respectively)

National universities

Provides research expertise in the development of design
principles for agroforestry and tree management options in
fields and farming landscapes across Africa, South and
Southeast Asia and the Amazon.

Provides a key link to the methods and data in AfSIS
(African Soil Information Service) used for targeting
interventions

Provides research expertise on management and
productivity of forest products and services and
smallholder forestry

Conducts research on characterization of fruit germplasm
suitable for agroforestry systems

Contributes to design of sustainable production systems
including tropical fruits

Conducts life cycle analysis of tropical fruits under
agroforestry systems

Provides support in developing market linkages for NTFPs

Contributes expertise through staff seconded to
participating CGIAR centers, on shade coffee systems and
tree—crop interactions, particularly in relation to carbon
and water cycling

Contribute expertise and advanced laboratory facilities for
understanding carbon, nutrient and water cycling

Collaborates on action research on smallholder production
systems and markets for bamboo, rattan, and NTFPs in
general (through the GFAR Global Partnership Programme
on NTFPs, which INBAR coordinates)

Provides expertise in genetic resources and breeding of
tree crops

Coordinates research in Central America
Disseminates results via outreach activities and curricula

Public—private partnership platform in Ghana, Cameroon,
Liberia, Nigeria and Tanzania focusing on extracting oil
from the local Allanblackia species on a commercial scale.
The partnership is unique in that it involves local
communities and small-scale businesses, in cooperation
with non-profit development partners, local governments
and Unilever.

Collaborate in research in specific countries and at specific
sites
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2.1.6 Research Theme 2. Increasing income generation and
market integration for smallholders through utilization of
forestry and agroforestry options

Rationale

Small-scale farmers, forest-dependent producers and entrepreneurs often lack business skills,
have limited access to timber and tree product markets, or both. There are notable
exceptions.”® Poor access to transportation (due to lack of infrastructure or inability to pay),
information barriers and social barriers all stand in the way of profitability.?® Such producers
typically have difficulty producing consistent-quality products in sufficient quantitiesto gain
market power. Without good organization and stable markets, they tend to be price takers
with high marketing risks and costs and low returns. At the same time, forestry and
agricultural extension systems in the developing world are declining or collapsing.
Agricultural extension agentstypically lack knowledge about trees appropriate to
smallholders, and often are ignorant or dismissive of local markets and marketing systems.
Forestry extension agents are often trained to serve industrial timber enterprises and have
little awareness of the products, scales and constraints relevant to smallholders, community
forest management and forest product markets that serve the poor. In some cases, commercial
suppliers and companies, with their own interests, are stepping into this role. Products such as
fuelwood and charcoal are often extremely important economically but are ignored by
researchers, extension staff and policymakers alike.

Government agencies and NGOs seeking to facilitate smallholder marketing also face
obstacles. Staff often lack the appropriate training and tool s to assess market opportunities or
help farmers exploit available opportunities such as adding value to farm products. These
facilitating organizations are al'so hampered by alack of knowledge, understanding and
appreciation of markets, local and international demand for products, or ways to intervene to
support small producers and entrepreneurs. M ethods are needed to assess demand and
develop business investment models for tree product investors. Insufficient credit and other
types of financing further constrain investment by small-scale rural producers. There has also
been little devel opment in postharvest handling and processing, resulting in spoilage and
poor-quality products.®

The lack of enabling conditions and incentives to commercialize products compound the
problems. Inadequate institutional support (e.g., credit, market information) and skewed
policies, barriers and disincentives make it difficult for smallholders to market their produce.
Thereis an absence of quality assurance schemes for NTFPs and AFTPs and alack of

% For example: Berkes, F. and Davidson-Hunt, 1.J. 2010. Innovating through commons use: community-based
enterprises. International Journal of the Commons 4(1):1-7; Simao Seixas, C. and Berkes, F. 2010. Community-
based enterprises: the significance of partnerships and institutional linkages. International Journal of the
Commons 4(1): 183-212.

® Franzel, S. et al. 2009. Bark for sale: the economics of Prunus africana as an agroforestry tree for small-scale
farmersin Cameroon. In: Cunningham, A.B. (ed.) Bark: use, management and commerce in Africa. Advancesin
Economic Botany Vol. 17. New Y ork Botanical Garden Press, New Y ork; Ham, C. et a. 2008. Opportunities
for commercialization and enterprise development of indigenous fruits in Southern Africa. In: Akinnifesi, F.K.
et a. (eds) Indigenous fruit trees in the tropics: domestication, utilization and commercialization, 255-272. CAB
International, Walingford, UK.

% Jordaan, D. et al. 2008. The feasibility of small-scale indigenous fruit processing enterprises in Southern
Africa. In: Akinnifesi, F.K. et a. (eds) Indigenous fruit trees in the tropics: domestication, utilization and
commercialization, 273-287. CAB International, Wallingford, UK.
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services for production and marketing. Trade for some productsis overregulated (e.g., on-
farm timber), whereas in other casesit is underregul ated (e.g., herbal medicines).** Many
policymakers still view private traders as an overly opportunistic class rather than as a
resource that can generate wealth in rural areas. They aso often fail to perceive the potentia
of NTFPs and tree products for generating significant incomes for smallholder farmers.
Furthermore, they often fail to understand and seize the new opportunities that are offered by
changing demographic conditions, including the “deagrarianization”* of rural communities,
rapid rates of urbanization and increased circular migration and the economic potential of
remittances.

Research under Theme 2 will investigate constraints that limit the functioning of small- and
medium-scal e resource-based enterprises (SMEs), and will develop ways to support and
improve such enterprises. Research is also needed to guide technical support and policy
reform that will benefit these small enterprises, by targeting increased income and
employment opportunities and creating incentives for better resource management. Key
science opportunities in this theme include: (1) assessing innovative extension approaches,
such as volunteer farmer trainers and rural resource centers for building capacity of
smallholder producer organizations; (2) assessing and addressing key constraints and
opportunities for commercial forest and tree products (e.g., charcoal, fuelwood, cheap timber
and other forest products for burgeoning urban settlements, indigenous fruits, natura
products and fodder) that are not achieving their potential due to market failure and poor
market development; (3) understanding how to implement community-based marketing
systems for tree planting material and other inputs (i.e., seed and seedlings; processing
equipment); and (4) assessing the efficiency and equity impacts of sustainability standards
(also termed “ eco-certification”) and comparing them with payments for environmental
services (PES).

Methods and research approach

The research in this theme will focus on small-scale agroforestry and forest product
enterprises and market development and function. It will develop tools and approaches to
analyze market opportunities and constraints, identify typical constraints and opportunitiesin
selected systems and develop and test interventions to support enterprise and market
development. It will also focus on extension approaches. Given the decline of state-funded
extension services, volunteer farmer trainer programs have emerged as an innovative and
potentially more sustainable approach. Gender-differentiated methods are required in
assessing market opportunities and designing extension approaches. Women are often
confined to low-return value chains (e.g., low-value indigenous fruits); when such products
become profitable, these value chains are taken over by men.**

3 Simons, A.J. and Leakey, R.R.B. 2004. Tree domestication in tropical agroforestry. In: Nair, P.K.R. et .
(eds) Advancesin agroforestry, 167-182. Kluwer Academic Publishers, New Y ork.

* Rukunga, G. and Simons, A.J. 2006 The potential of plants as a source of anti-malarial agents. Plantaphile
Publications, Berlin, Germany.

¥ Wilson, G.A and Rigg, J. 2003. Post-productivist agricultural regimes and the South: discordant concepts?
Progress in Human Geography 27: 681-707

% Kiptot, E. and Franzel S. In press. Gender and agroforestry in Africa: are women participating? ICRAF
Occasiona Paper, Nairobi.
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The methods used in the assessments will include:

1.

Qualitative methods. These will include both individual and group interviews and
will focus on éliciting people’s perceptions of their needs, approaches/interventions,
problems encountered and their views of impacts. Methods will include participatory
research tools, such as semi-structured interviews, matrix ranking and scoring and
time lines.* These methods are important for devel oping sound hypotheses and
guestionnaires for collecting quantitative data as well as for triangulating results
obtained from quantitative analyses.

Random, controlled experiments and natural experimentsin therollout of
mar keting or extension interventions® These could be either ex ante or ex post,
and involve establishing a control counterfactual as well as various treatments
involving single or multiple extension approaches in order to compare their effects
with each other and with the controls.

Econometric analysis. Econometric modeling will be used to assess factors
influencing the flow of information among farmers, the flow of information from
farmer trainers to others, and the effectiveness of the dissemination processin
bringing about adoption. To evaluate volunteer farmer trainer programs, econometric
modeling will be used to assess the factors influencing the number of farmers trained
by volunteer farmer trainers. Independent variables will include meso variables
(population density of area), socioeconomic characteristics of the trainers (age,
gender, etc.) and characteristics of the technol ogies being disseminated (e.g.,
complexity).

Cost—benefit analysis will be used to assess the benefits and costs of interventions
from the perspectives of various stakeholders.

Gender analyses. Data collected will be disaggregated by gender. For example, data
on farmers perceptions of interventions, farmers’ access to and use of information
and inputs, farmers’ ability to implement practices, and benefits of practices will be
analyzed by gender.®” Wherever possible, gender-specific subgroups will also be
analyzed. For example, we hypothesize that women in male-headed households have
different perceptions and activities, and accrue different benefits, from those leading
femal e-headed households.

Value chain analysis. Value chain analysis methods are well established, but few
involve scientific rigor and few are appropriate for the analysis of most tree and non-
timber forest products. We will adapt present methods to solving market-related
problems and assessing the performance of markets.

% Gonsalves, J. et a. (eds) 2005. Participatory research and development for sustainable agriculture and natural
resource management: a sourcebook. International Potato Center, Manila.

% De Janvry, A. et al. 2010. Recent advances in impact analysis methods for ex-post impact assessments of
agricultural technology: options for the CGIAR. SPIA report 3.1. SPIA, Washington, DC.

3" Rubin, D. et a. 2009. Promoting gender equitable opportunities in agricultural value chains: a handbook.
USAID, Washington, DC.
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Broad research questions
(Component 1, Theme 2)

Gender-specific aspects
of the question

Examples of science outputs

What improved methods and
rapid appraisal tools can be used
to analyze the actual and
potential value of forest and tree
products for poor and women
farmers and for subsector and
value chains (including inputs,
nurseries)?

What scaling-up and novel
extension approaches are
effective in promoting the spread
of knowledge and materials
(e.g., seed), particularly among
women and the poor, are
sustainable and help build
capacities of communities to
access information and innovate?
How does the impact of
innovative extension approaches
vary by commodity, by land use
system, by social setting and by
region?

What are key marketing
interventions for helping farmers
improve returns from NTFP and
agroforestry enterprises and
improve smallholder
competitiveness? How should the
interventions be sequenced?

What are the multiplication and
deployment systems for
improved tree germplasm that
ensure genetic integrity, provide
disease-free planting material,
and are adapted to various local
conditions?

What innovative and sustainable
ways can be devised and
implemented to improve the
supply of market information,
technical assistance and
appropriate finance to
differentiated, local end-users of
forest- and tree-based
production systems?

How can certification of good
agricultural practices and
sustainable timber practices
incentivize farmers to modify
their tree-planting decisions?

How to increase women’s
participation in value chains and
reduce inequity in household
benefits?

Appraisal tools should be gender
sensitive and inclusive.

How to ensure scaling-up and
extension approaches and
interventions are specifically
targeted to cultural and gender
differences, according to men’s
and women’s different
participation in commodities,
land use systems and social
settings?

Collective marketing enables
smallholders to “break into” the
market, but gender relations can
break down the collective if not
attended to.

Are the methods of multiplication
accessible for both men and
women?

Community-based market
information platforms are
innovative and can be effective
in supplying timely market
information and getting
feedback, but conflicts of interest
and power relations between
men and women in mixed
platforms need investments in
repairs and maintenance.

How to improve women'’s
participation in value chains and
reduce inequity in household
benefits?

Appraisal tools should be gender
sensitive and inclusive.

Rapid appraisal tools of market
chains

Viability and profitability
studies

Value chain reports
Fair pricing guidelines

Novel extension approaches

Scaling-up protocols

Rural resource centers

Marketing strategies
Franchising options
Outgrower schemes

Cultivar multiplication and
deployment systems for tree
crops identified and evaluated

Locally adaptable tree seed and
seedling systems and means of
selecting appropriate models
for different settings,
developed and tested for both
high-value and high-volume
species.

Market information systems
Information hubs
Microcredit schemes

Decentralized extension
approaches

Demonstrations

Certification checklists
Generic criteria
Publications
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A comprehensive plan for regional, country and site partners will be developed in the early
phase of implementing the research program and kept under ongoing review. Some indicative
organizations are shown below to illustrate the form of partnerships envisaged.

Type of research
partner

Organization

Research partner contributions

Participating
CGIAR Center

International
level

Regional level

Country or site
level

World Agroforestry
Centre

CIFOR

Bioversity

CIAT

Cultural Practice
(US-based NGO)

INBAR

UNCTAD Committee
on Sustainability
Assessment (COSA)

African Forum for

Agricultural Advisory

Services

African Network for
Agriculture,
Agroforestry, and
Natural Resources
Education (ANAFE)

District Women'’s
Associations
in(Zambia)

Kenya Forestry
Research Institute
(KEFRI)

Tanzanian
Association of
Women Leaders in
Agriculture and
Environment
(TAWLAE)

Provides research expertise on agroforestry product
marketing, extension and eco-certification

Provides research expertise on marketing of forest
products and services

Provides expertise in genetic resources and germplasm,
manages tree crop genetic resources networks (CacaoNet
and COGENT)

Provides expertise on life cycle analysis of tropical fruits
under agroforestry systems

Provides methodological support in developing market
linkages for NTFPs

Contributes expertise on gender-differentiated value chain
analysis and assessment of extension approaches
Research partner on processing and marketing of NTFPs, in
particular bamboo and rattan

Provides links with certification bodies, global-and national-
level policymakers and private sector companies interested
in certification and the impact of certification on livelihoods

Leads extension network participating in research on
extension approaches and disseminating policy results

Provides research fellows to participate in market research
and reforms curricula to include latest research results

Collaborates in marketing agroforestry products

Collaborates in research on agroforestry extension
approaches

Collaborates in research on marketing of indigenous fruits
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2.1.7 Research Theme 3. Improving policies and institutions to
enhance social assets and to secure rights to forests, trees
and land

Rationale

Policy and institutional frameworks shape access and control over forests, trees and land,
which in turn affect the central issues discussed in the previous two themes—productivity
and sustainability, income generation and market integration. Access, rights and opportunities
for millions of forest-dependent and smallholder households and communities throughout the
tropics and subtropics are affected by a complex mix of stakeholders, demographic pressure,
economic forces and government policies.®® Smallholders and traditional communities that
have practiced low-intensity, diversified resource use are encountering a variety of pressures
affecting their access to forests and land use choices. In addition to growing rural
populations, ranchers, loggers and large-scale agricultural enterprises, as well as actors with
interests in petroleum, mining and carbon, compete for land rights; conservation interests
seek to limit resource use to protect forests; and subsistence needs and commercial
opportunities may encourage overexploitation or forest conversion.*

Improved policies and institutions can help address these problems. For example, many land
users will hesitate to invest in tree planting or sustainable forest management without secure
tenure over the lands and resources they use. Securing rights may be a difficult and ongoing
process, however, as actors with competing interests—including, at times, state entities—will
continue to seek access and control over valuable land and resources. Policies need to ensure
that people can invest in their lands and forests without the risk of losing their investments to
more powerful forces outside communities (e.g., urban elite or industry over rural
communities, government over customary claims). Of particular importance are policiesto
protect the rights of women and indigenous communities against more powerful forces.

Evenif rights are secure, markets and regulatory systems may encourage forest degradation
and conversion to other uses. Regulations regarding the use and trade of forest products often
discourage or even prohibit smallholders and communities from harvesting or trading tree
and forest resources, particularly those of higher value,* such as timber. In many countries,
the production of charcoal isillegal, even though it is one of highest-value commodities
traded. Even where smallholders are permitted to sell valuable resources, the regulatory
framework and state bureaucrats often place high financial, logistic and legal obstaclesin the

% Catacutan, D. et al. 2008. Fluctuating fortunes of a collective enterprise: the case of the Agroforestry Tree
Seeds Association of Lantapan (ATSAL) in the Philippines. CAPRI Working Paper No. 76. CGIAR
Systemwide Program on Collective Action and Property Rights (CAPRI), Washington, DC; Sotelo Montes, C.
et al. 1999. Domesticacion participativa de arboles agroforestal es en |a amazonia peruana — promoviendo la
conservacion de recursos genéticos arbéreos y el desarrollo econdmico. Congreso Forestal Latinoamericano,
Colegio de Ingenieros del Pert, Capitulo de Ingenieros Forestales — Instituto Nacional de los Recursos Naturales
— Universidad Nacional AgrariaLaMolina. Lima, Peru, 8-11 December.

% Larson, A. et al. (eds) 2010. Forests for people: community rights and forest tenure reform. Earthscan,
London; Martin, F.S. and van Noordwijk, M. 2009. Trade-offs analysis for possible timber-based agroforestry
scenarios using native treesin the Philippines. Agroforestry Systems 76(3): 555-567. Roshetko, JM. et al.

2008. Future challenge: a paradigm shift in the forestry sector. In: Snelder, D.J. and Lasco, R. (eds). Smallholder
tree growing for rural development and environmental services, 453-485. Springer, New Y ork.

“0 Dove, M. 1994. Marketing the rainforest: “green” panacea or red herring? East-West Center (EWC),
Honolulu, USA.
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way.* In addition, without substantial support for smallholders and communities, markets
tend to work in favor of larger and wealthier actors, so that little value accrues to those who
own or extract the resource. Market constraints limit smallholder options and profitability. At
the same time, opening up market opportunities can fundamentally change resource
management and utilization priorities.

At the forest, territory or community scale, greater understanding of customary institutions
typically governing resource use is needed, as is more information on the traditional
indigenous knowledge that underlies these institutions and the processes through which they
change. For example, the use of fire for land clearing and maintaining open grazing systems
continues to discourage tree planting and management in many areas. At the same time,
improved institutional frameworks are needed to promote sustainabl e adaptive management,
and to address inter- and intragroup conflict over resource access and the distribution of
resources. Local elites or people in positions of authority may dominate or interfere with the
rights of other stakeholders;, men may have greater access to resources and benefits than
women. Moreover, while local institutions for the management of forests and trees are
increasingly recognized, the gender differentiation and internal equity implications of such
institutional arrangements are less well elaborated.*? At all scales, innovative policies and
institutions are needed to ensure that forest communities and smallholders participate both in
the decisions that affect their forests and livelihoods and in resource-related benefits.

Activities under this theme will support policies and institutions for improved and more
secure resource access and use, for greater participation in decisions regarding forest and tree
resources at all scales, and for improved livelihood benefits from those resources. The
improvement of national policies regarding tenure rights and forest law and regulations,
combined with the strengthening of local governance involving indigenous communities and
smallholders and the scaling-up and -out of sustainable production systems (Theme 1) and
value-added products (Theme 2), will facilitate the establishment of more resilient social and
biophysical landscapes. Because goods and services from forests and trees are often used and
valued at varying temporal and spatial scales, spanning multiple users, uses and values, the
coordinating and enforcement role of state actorsis necessary for sustainable use and
equitable distribution of these goods and services.

Conflicting policies between agriculture and environment are not uncommon (e.g., how to
manage riverbanks). Furthermore, the failure of government enforcement of forestry (and
related sectors) strategies, policies and laws in many settings raises a central question of how
to improve their performance. This theme is aso concerned with factors underlying the
asymmetry between relevant policy intentions and their actual implementation. In particular,
it will address the factors that influence whether and how state officials implement policy
goals, legal mandates and organizational strategies, how their implementation further
influences local agents' incentives for sustainable use/management of trees and forests and
the distribution of benefits and, lastly, how state institutional incentives can be changed to
stimulate more sustainable use of resources.

“ Larson, A. and Ribot, J. 2007. The poverty of forest policy: double standards on an uneven playing field.
Sustainability Science 2(2): 189-204.

“2 Mwangi, E. et al. In press. Gender and sustainable forest management in East Africaand Latin America.
Ecology and Society.
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This theme will address the following issues:

ill-defined, contested or absent tenure rights over forests and trees, which lead to
conflict and failure to support rural producers;

incongruence between customary and formal forest tenure and the effect of
contradictory and overlapping policies on resource ownership and use;

the need for forest and resource use policies that balance command-and-control
approaches to environmental law enforcement with the need for increased local
autonomy and systems based on social control, self-regulation and local rule
formulation at the community level;

improved mechanisms that encourage adaptive management of smallholder forests
and that promote tree planting and harvesting on farms;

weak institutional capacity and mechanisms for inter-institutional linkages that inhibit
active coordination and collaboration in planning and management of local forest and
agricultural landscapes;

the need for greater understanding of how technical norms and regulations can be
tailored to reflect the contexts, constraints and opportunities faced by smallholders
and community-level producers,

the need for innovative methods for mediation and dialogue for decision making and
benefit distribution at the local scale and for conflict management in multi-
stakehol der resource systems; and

the need for mechanisms that promote equitable distribution of the benefits of forest
and tree products and services (including across genders), under various social,
economic and political pressures.

Methods and research approach

Asafirst step, a synthesis of existing research in this theme will be undertaken to guide the
identification of high-priority research topics and locations for the future. Research into the
policies and institutional arrangements that frame the use and management of fragmented and
secondary forests, small-scale plantations and individual trees on farms and communities will
draw on avariety of methods and approaches to generate a broad understanding of the drivers
or constraints influencing decisions made by smallholders as well as the positive and negative
consequences of those decisions. This body of work will rely on multidisciplinary teams
capable of addressing the diverse biophysical and socioeconomic facets of policy and
institutional analysis related to resource governance, and will focus on severa scales from the
global to the local. Through the use of global comparative studies using standardized
instruments, tools and methods, research in this theme will generate quantitative and
gualitative data to analyze differential success or failure of policy and institutional
innovations to enhance assets and provide more secure rights, and to identify conditions
under which national or local policies do lead to desired changes.*® Data collection will rely
on surveys, key informant interviews and focus groups with stakeholders such as the

“3 Belcher, B.M. et a. 2005. Global patterns and trendsin the use and management of commercial NTFPs:
implications for livelihoods and conservation. World Development 33(9): 1435-1452; Angelsen, A. et d. In
press. Measuring livelihoods and environmental dependence: methods for research and fieldwork. Earthscan
Press, London.
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policymakers and technicians who design and implement policy frameworks and the
producers, representatives of community enterprises and related actors that must operate
within the imposed frameworks.

At local and regional scales, illustrative case studies will serve to analyze the effectiveness,
efficiency and equity of policy frameworks and novel innovations for influencing resource
use behavior and decision making, to improve livelihoods and to provide greater security in
property rights (e.g., processes for local participation in by-law reforms).* These studies will
examine institutions used by local stakeholders to navigate official processes, to assist with
negotiations with other stakeholders and to fill gaps not addressed by formal rules or
agencies. In addition to the methods listed above, we will also apply ethnographic and
participatory methods; these will facilitate the identification, documentation and evaluation of
existing institutions as well as the identification of lessons learned or innovations devel oped
by local stakeholders to enhance assets or secure their rights.

Gender analysis will generate insights on the gender-differentiated implications of policy
implementation, while historical institutional analysiswill generate insights into the political
and social circumstances that influence policy and institutional reform. Gender analysis will
increase understanding of the distinct views and perceptions that men and women have of
policy, aswell as the different opportunities and obstacles that policy frameworks might
provide. Evaluation methods will be used to study the effects of national and local policy and
institutional innovations designed to strengthen women'’ s usufruct and ownership rights over
agroforestry and forest resources. The research will seek to be action oriented in partnership
with government or development organizations, and will follow careful designs and
baselines. Research will also evaluate options to strengthen science—policy linkages in gender
issues. Research will be coordinated with the sentinel landscapes program to monitor effects
of policy and institutional change. Coordination on research design and methodology is
further envisaged with Component 2, Theme 4, and Component 5, Theme 2, both of which
place emphasis on securing community rights and access, strengthening collective action and
enhancing benefits from forests and trees.

“ Sanginga, P.C. et al. 2004. Facilitating participatory processes for policy change in natural resource
management: lessons from the highlands of southwestern Uganda. Uganda Journal of Agricultural Sciences 9:
958-970.
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Broad research questions
(Component 1, Theme 3)

Gender-specific aspects
of the question

Science outputs

How can multilevel governance
institutions best work to enhance
local rights and livelihoods?

What mechanisms can improve
smallholder and community
access and control over forest
and tree resources?

How to better integrate scientific
and local knowledge to improve
management institutions that
govern forest and tree resources?

What policies can protect
livelihoods and enhance well-
being given greater pressures
(e.g., market integration,
REDD+, biofuel expansion)?

How can forest policies better
respond to needs for tree
management in agricultural lands
and what institutional reforms
can lower barriers between
forestry and agriculture to serve
the different tree germplasm and
information needs for forestry
and agroforestry development?

How can technical norms and
regulations be tailored to reflect
the contexts, constraints and
opportunities faced by
smallholders and community-
level producers?

In what ways can local-level
institutions for collective use and
management of forest resources

How can women participate
effectively in multilevel governance
institutions and what is needed to
overcome barriers to participation?

How to build bargaining power and
confidence among women in
seeking equitable access and
control over forest and tree
resources in mixed environments?

How to link local women’s
organizations to national and
international movements to
increase their voice and strengthen
their rights and access to forest
resources and to market
opportunities in forest and tree
products?

How can property rights security for
women best be enhanced,
particularly with regard to common
or communal property?

How to recognize and address
different states/levels/types of
knowledge between genders
regarding forest and tree
resources?

What approaches ensure that
women’s knowledge and
preferences are heard when
attempting to modify resource
governance systems?

How to ensure the inclusion of pro-
women policies to adjust negative
results caused by gender power
relationships?

How do reforms of forest policies in
response to needs in agroforestry
affect female farmers or tree
managers?

How to ensure gender differences
in knowledge and learning styles
are understood in the cultural
context?

What elements of gender-
differentiated rules, norms and
practices for collective use and

Tools for facilitating
collaboration necessary for
multilevel governance

Approaches for analyzing
multilevel and polycentric
governance systems

Tools for overcoming
barriers to women'’s
participation

Generic tools for analyzing
access in the context of
legal pluralism; synthesis
of local experience and
emerging patterns;
analysis of factors that
foster or constrain
multilevel collective action
for securing local rights
and access

Operational guidelines for
assessing tenure
constraints and
opportunities

Approaches for analyzing,
comparing, contrasting
and, where appropriate,
integrating multiple
knowledge systems
User-friendly entry points
to synthetic science-based
models to complement
local knowledge

Analytical tools

Synthesis of site-level
experience

Smarter policy formulations
that do not have perverse
outcomes on tree resources
on agricultural land

Analysis and synthesis of
ways to link knowledge
with action

Methods and approaches
for incorporating and/or
recognizing local-level
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Broad research questions
(Component 1, Theme 3)

Gender-specific aspects
of the question

Science outputs

(including rights and access) be
recognized and taken into
account by higher-level, rules,
strategies and procedures without
compromising their functions and
effectiveness?

What innovations in incentives,
including rewards, sanctions,
responsibilities and discretion,
can improve the implementation
of policies and laws by officials
(especially frontline bureaucrats)?

management can be reasonably
formalized without undermining
men’s and women’s capacities for
collective organization? What are
the sustainability and benefit
distribution effects of different
group structural and functional
attributes?

In what ways are forestry officials’
implementation practices (e.g.,
enforcement) gender
differentiated? How do they affect

institutions (including
rights and access) that are
sensitive to gender-
differentiated needs and
priorities

Organizational strategies
and interventions for
improving officials’
incentives

men’s and women’s compliance and

incentives for sustainable forest
management?

Research partners

A selection of indicative organizations are shown below to illustrate the form of partnerships

envisaged for Theme 3.

Type of research
partner

Organization

Research partner
contributions

Participating CGIAR
Center

World Agroforestry Centre

CIFOR

International level

Regional level

Country or site level

IUCN, WEDO, International Forest
Resources and Institutions (IFRI)
research program;

Ecoagriculture Partners; advanced
research institutes (e.g., IIED,
CIRAD, International Center for
Research on Women (ICRW) , RRI,
universities

CATIE, RECOFTC

CORAF, FORNESSA, ASARECA,
NEPAD—CAADP Pillar 4 on research,

African Centre for Technology Studies

Government agricultural, forest and

environment ministries, NGOs active

in advocacy, university

departments/faculties of forestry and

environment, gender/women’s
studies

Examples from Kenya: KARI, KEFRI,

University of Nairobi (IDS), Kenya

Forests Working Group, IUCN Kenya,

ICRW regional office, Nairobi

Provides research expertise on
agroforestry policy development
including the recent Agroforestry
Policy Initiative

Provides research staff and
expertise on forest policy,
governance institutions and
forest property rights

Explore opportunities for
collective approaches to policy
reform in the forestry sector

Provide access to IFRI’s multisite,
extended period global data sets

Contribute to expanding the
scope and depth of research and
provide training in research
methods

Develop research priorities

Collaborate in regional research
and on policies for forestry and
agroforestry

Collaborate in research in specific
regional contexts

Collaborate in research in Kenya
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2.1.8 Sentinel landscapes

Many research questions in Component 1 would be efficiently addressed through coordinated
research in a network of sentinel landscapes (Annex 4) with strategically chosen satellite sites
that broaden the variability in key parameters over which germplasm, management options,
extension approaches and policies are evaluated. Key criteriafor selecting sentinel sitesfor
this theme would include:

sites, in contrasting major biomes, where the forest transition (from fairly natural
forest through agriculture) can be sampled; thisis essentially atree cover gradient but
isalso likely to be confounded with population density, market access and agricultural
intensification;*

sites, in contrasting national policy contexts, that ensure a spread of policy
environments, particularly in terms of the level of decentralization in governance of
natural resources (principally forests, trees, water and land);

efficiency of co-location with other CRPs (principally CRP1.1 and CRP1.2) and/or
partners where system diagnostic research is being conducted and opportunities exist
for evaluating tree options and their knock-on effects on rural livelihoods, and CRP5
where targeting of vulnerable agroecosystem niches for enhancing tree cover is
already being conducted.

The effect of the uses of sentinel landscapes on geographic priorities, as determined in
consultation with partners during program implementation, is set out in Section 2.1.4.

2.1.9 Impact pathways

The work in this component recognizes the important contributions of forest and tree
products to rural livelihoods and environments and aims to increase the quality and quantity
of those contributions through technical, institutional and policy improvements. The research
takes a systems approach. It recognizes that small-scale forest managers and producers are
socialy and economically differentiated and operate in complex and highly constrained
environments. The three themes will address the three main types of constraintsin arange of
systems. The research will generate impacts through several main, interrelated pathways, at
two scales.

At the scale of individual production, processing and marketing systems, the research will
analyze opportunities and constraints facing small-scale operators and devel op appropriate
interventions. Theme 1 research will seek technical solutions to improve production,
productivity and profitability. It is anticipated that gains can be realized through improved
scal e-appropriate management techniques and the development and delivery of improved tree
varieties for use in planted systems. Box 2.1 provides an illustrative example of the potential
to increase smallholder production.

Theme 2 research will focus on enterprise (single farm to small company) development and
management and market links. It will investigate market potential and identify where
potential is unrealized. Depending on the system, it is expected that basic weaknessesin skills

> Robiglio, V. and Sinclair, F.L. In press. Maintaining the conservation value of shifting cultivation landscapes
requires spatially explicit interventions. Environmental Management.

51



CRP6 Research Portfolio

and capacity, poor information availability and a variety of market failures will be found.
Some of these weaknesses could be addressed by training and information support for
business management, market development and marketing.

Box 2.1 Example of potential impact: The Novella Africa Initiative to upscale smallholder
production and incomes from Allanblackia

Unilever discovered that Allanblackia oil had huge potential for use in a wide range of food and cosmetic
products because of its high quality and consistency at room temperature; it estimated potential
demand as at least 200,000 tons per year. However, there were challenges. First, there were too few
trees in the wild to generate anywhere near the quantity needed, which meant the species had to be
domesticated for more intensive management. Unilever decided that domestication should take the form
of smallholder production. Thus, the next challenge arose: seed germination is poor and, even when
successful, there is a long time from growing from seed until full production.

In 2004, the World Agroforestry Centre was formally invited to join the Novella partnership consisting of
Unilever, international partners SNV and IUCN, and country research and development partners Novel
Development Ghana Ltd, Novel Development Tanzania Ltd, the Forestry Institute of Ghana, Amani
Nature Reserve and the Tanzania Forestry Research Institute. The World Agroforestry Centre, together
with project research partners, was challenged to significantly increase the propagation, survival and
growth rates of Allanblackia. The effectiveness of the new vegetative propagation methods was evident
in just two years. Although wild trees do not bear fruit for up to 12—15 years, the new vegetative
propagation methods dramatically sped up growth and fruiting so that full production could be expected
by seven years. Soon after this breakthrough, the partners began work to multiply the vegetative
material from the most productive trees.

Outcomes since 2006 include the establishment of four gene banks carrying about 500 superior
accessions, or distinct varieties, the use of protocols for vegetative propagation by national partners for
multiplying planting material and the establishment of 10 large-scale commercial nurseries selling
Allanblackia seedlings while also providing training for on-farm planting. By 2008, this enabled
smallholders in those countries to plant 100,000 Allanblackia improved seedlings (e.g., grafted or
marcotted).

Source: World Agroforestry Centre

However, it islikely that the policy and institutional environment may also be constraining
the development of small enterprises and market development. Theme 3 research will analyze
these aspects and recommend improvements for governance, collective action, property rights
institutions and policy. It will support policy and institutional outcomes through awareness
raising, training, meetings, support for government champions and, importantly, through
sustained support for national policy research, civil society advocacy organizations and
implementing agencies. Impact at this scale will depend in large part on local partners, as
well ason international partners that are working locally, that will contribute to the problem
identification, definition and analysis, and that will follow up research recommendations with
direct interventions.

Important as these types of case-level impacts are, the real power of this research will come
through the lessons developed by comparing and contrasting situations across a range of
cases. By identifying common patterns in the kinds of problems encountered by small-scale
forest-product producers and forest-based enterprises, and by learning from responses to
targeted interventions (implemented by partners), Component 1 researchers will be able to
develop generic tools and recommendations for wide application. For example, efforts to
select and/or improve particular tree varieties will be used to develop streamlined, efficient
protocols that can be adopted and adapted by national research organizations to select and
enhance other varieties and species for local conditions. The analysis of problemsin rural
forest- and tree-based enterprisesin arange of casesis expected to yield improved methods
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for market analysis and policy analysis, as well as appropriate and effective interventions that
have been tested in the case study sites.

These analytical tools and proven approaches for intervention will be valuable to government
agencies, national and international development agencies and conservations agencies that
areworking in rural development. The work will have awide impact if the priority issues
identified by the research reflect and influence the priorities of the larger conservation and
development community, and if those organizations adopt and implement the analytical
approaches, tools, methods and recommendations generated by this component and CRP6
generally. Component 1 aims to:

1. influence the research agendas of national programs and international agencies by
demonstrating the importance of the issues and by developing efficient tools and
methods for researching social, policy and technical constraints and opportunitiesin
these systems,

2. encourage policy reforms that will facilitate small-scale forest enterprises,

3. facilitate effective engagement in the sector by national and international development
and conservation agencies by devel oping and testing project-scal e interventions that
support forest enterprise development and management; and

4. stimulate public and private investment in small-scale forest- and tree-based
enterprise sectors by producing scale-appropriate technical innovations that will
increase productivity, sustainability and profitability.

These outcomes, and the intended improvements in rura livelihoods and natural resource
conservation, go beyond what can be achieved by research alone. They require partnerships
and broad uptake and use of research results and recommendations. A schematic of the
“impact pathways’ is given in Figure 2.2 (gender-specific impacts are discussed and
illustrated in Section 3.1). It shows a series of research outputs that will inform the actions of
other organizations. Ideally, some of these organizations will be involved in the research as
“research partners’, “policy and practitioner partners’ and “knowledge-sharing partners’, as
described in Section 3.2 (Partnerships). The research outputs will aso be shared through a
variety of other means, including peer-reviewed publications, policy briefs and a range of
popular communications, as described in Section 4.1 (Communications and Knowledge-
sharing).
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2.1.10 Milestones

During the initial planning as part of the implementation phase, we will determine, through
dialogue with partners, the priority geographic contexts in which outputs and milestones

will be achieved. Hence, different milestone sequences will apply to different contexts.
Revised milestones for the first three years will aso aggregate outputs from ongoing projects
that are subsumed into CRP6.1. Below are indicative key milestones for the outputs shown
in Figure 2.2.

Theme 1

Output 1: Nucleus amounts of quality and locally appropriate tree germplasm selected, bred
and distributed, together with propagation options

Y ears 1-2: Farmers/forest managers consulted, partners identified, species for multiplication
selected and prioritized for region

Y ears 3—4: Context for tree improvement defined for each species, including system
compatibility and propagation options, baseline status of germplasm established and
improvement strategy identified

Y ears 5-10: Improved germplasm evaluated through laboratory and field assessments (then
ongoing) and appropriate germplasm for various contexts selected

Output 2: Tree management options developed for forests and farms

Y ears 1-2: Farmer/forest manager partners identified, management constraints and
opportunities identified, existing knowledge compiled and gaps identified

Y ears 3—4: Initial best practice options developed through understanding of local knowledge,
trials’knowledge acquisition initiated to address gaps and refine options

Y ears 5-10: Initial options refined through integration of local knowledge, trial results and
field testing

Output 3: Tools for matching tree species and management options to sites and
circumstances developed and tested for use on smallholder farms and forests

Y ears 3—4: Partnerships established, once germplasm and management options have been set
for Outputs 1 and 2 above

Y ears 5-6: Targeting methods from CRP5 used in conjunction with AfSISin Africato target
the most vulnerable sites for the region

Y ears 7-8: Tools devel oped and undergoing tested on farms and in forests
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Theme 2
Output 1. Rapid market appraisal tools to evaluate tree products devel oped
Y ears 1-2: Existing appraisal tools assembled and assessed

Y ears 3-5: Rapid appraisal tools applied and evaluated in different situations, e.g., for
different types of products and for different types of analyses, such as gender anaysis

Y ears 6-8: Rapid appraisal tools refined and incorporated into decision support tools
according to the appropriate methods under different situations

Output 2. Decision support frameworks devel oped

Y ears 1-10: Decision support tools for novel extension approaches assessed, including their
ability to involve and empower women and the poor. Thiswill be accomplished for at |east
three novel extension approaches (timing and geographic location to be determined at
component implementation workshop):

1. rura resource centers (timing to be planned)
2. volunteer farmer trainer programs (timing to be planned)

3. civil society mobilization approaches such as SCALE (Sustainable Collective Action
for Livelihoods and the Environment) (timing to be planned)

Output 3. Marketing strategies assessed

Y ears 1-2: Approaches tested for enhancing the role of women in collective action for
marketing agroforestry and forestry products

Y ears 3-5: Impact of market information systems for agroforestry products assessed

Y ears 6-8: Demand for e-advisory services using mobile phones assessed and strategies for
providing services designed and tested

Output 4: Guidelines for improving quality assurance systems devel oped

Y ears 1-2: Lessons assessed for improving smallholder access to established quality
assurance systems for sustainability standards

Y ears 3-5: Lessons assessed on how the poor and women can accrue greater benefits from
certified markets

Y ears 6-8: Impact of certification evaluated
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Theme 3

Output 1: Review of policies, laws and regulations affecting smallholder and community
access and use of forest and tree resources

Output 2: Framework developed for combining multiple knowledge systems
Output 3: Syntheses of case study on constraints, barriers and access rights

Year 1: Detailed outcome mapping and strategy devel oped, including partnerships,
communications and capacity strengthening; conceptual framework for research devel oped;
research and implementation partnerships established and guided by policymaker needs;
research design and data-gathering instruments devel oped for analysis of relevant legal
frameworks, policy and institutional innovations and their impacts on producer behavior;
protocol devel oped to ensure data collection includes impacts on women and marginalized
groups, roles and responsibilities of partners defined in work plan and agreed upon; national
and subnational sites selected; inception workshop held

Y ears 2—4: Research activities undertaken in sentinel sites and other priority research sites for
CRP6.1,; data analyzed at multiple levels (case study, national, regional, global); results
validated through stakeholder feedback (workshops) and peer-reviewed publication; synthesis
report and policy briefs completed

Y ears 4-5: Recommendations and best practice guidelines produced; policymakers engaged
to evaluate implications for existing legal frameworks and develop policy reform pilots and
proposals; reforms adopted and monitoring program established in awider set of sitesfor
testing the reforms

Y ears 5-9: Annual monitoring report generated at multiple scales (national, global),
workshops organized (at national and global levels) to evaluate trends; public awareness
raising conducted, including via workshops, conferences at multiple levels and website and
media presentations; guidelines, strategies and policy briefs disseminated

Y ear 9: Multi-stakeholder workshops held to evaluate original recommendationsin light of
monitoring data; application and continued relevance or recommendations validated

Y ear 10: Observe improvement in smallholders’ accessto and control over trees and
forestlands; improved productivity and incomes from the products of forests, agroforestry and
trees, improved distribution of benefits to women and other disadvantaged actors; observed
rehabilitation of degraded forests, and stabilization or expansion of forest fragments,
observed improvement in resource quality and quantity of smallholder forests and trees due
to improved access and rights
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Table 2.1 Illustrative list of policy and knowledge-sharing partners for Component 1
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Levels/Types

Policy and practitioner partners>

Roles/contributions

Knowledge-sharing
partners

Roles/contributions

International
level

Regional
level

Country or
site level

FAO

FSC

UNCTAD Committee on Sustainability
Assessment (COSA)

COMIFAC

OTCA (The Amazon Cooperation Treaty
Organization)

Regional Economic Commissions (e.g.
COMESA)

NEPAD — CAADP program
African Forest Forum

AGRA (Alliance for a Green Revolution
in Africa)

Ministries of forestry in research and
target dissemination countries

Ministries of agriculture in research
and target dissemination countries

ANAFOR (National Forestry
Development Agency, Cameroon)

NGOs involved in policy advocacy (e.g.

Greenbelt movement in Kenya)

Raises policy awareness of livelihood
opportunities from trees and forests

Translates research results into
standards and guidelines for
producers

Assesses impact of certification
systems on smallholders

Translates research results into
policy guidance for Congo Basin
governments

Coordinates policy dialogue,
dissemination

Provide financing and technical
support to national policy reforms
and dissemination

Identify improved policies and
collaborate on action research in
pilot policy and institutional change

Identify improved policies and
collaborate on action research in
pilot policy and institutional change

Define research priorities

Define research priorities

Panos

The Global Forum for
Rural Advisory Services
(GFRAS)

CATIE

RECOFTC

African Network for
Agriculture, Agroforestry
and Natural Resources
Education (ANAFE)

Local media
organizations

VDS (Association des
Volontaires pour le
Développement au
Sahel), Burkina Faso

Producer organizations
and other civil society
organizations

NGOs

Uses content in training journalists

Disseminate information on appropriate
extension approaches

Uses content in graduate curriculum

Assists with dissemination

Curriculum reform for 132 universities
and technical institutes in 35 African
countries

Raise awareness of livelihood
opportunities in forest and tree products
and their policy constraints

Dissemination

Engage in policy advocacy on behalf of
smallholders and forest communities;
dissemination and training in
entrepreneurship and marketing
practices

Engage in dissemination, policy advocacy
and testing of institutional innovations
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2.1.12 Prioritization

It isimportant to integrate the three themes within Component 1 to ensure the research
contributes to overall outcomes of improvementsin livelihood and sustainability. Research
under Theme 1 will generate germplasm and management options. Research under Theme 2 will
examine market integration and extension to ensure that options are scaled out and higher value
is obtained from products. Research under Theme 3 will examine the enabling policy and
institutional environment that conditions what options are viable for smallholders. Experience
has shown that development programs that neglect one or more of these three elements are
unlikely to yield successful outcomes.

The emphasis of the research across these themes will vary according to local circumstances.
Key bottlenecks exist in relation to management options, their extension and market integration
or policy and institutional reform. At aglobal scale, innovation in al three areasis required
simultaneously to address rural poverty and underpin sustainable food production for urban
dwellers. Considerable investment will be required for Theme 1 because the generation of
improved tree germplasm and management options will be subject to the finest-scale spatial
variation and will need to operate across a wide range of tree species, agroecological contexts
and social, economic and policy environments. It will be necessary to make considerable
progress over the next decade in determining which options are likely to work where and for
whom, in ways that can underpin locally customized promotion. However, generating the
necessary datato achieve this progress will be expensive and time consuming.

The ecological and socioeconomic environment for which germplasm and management options
are being devel oped and selected is dynamic, due not only to anticipated climate change but also
to major demographic shifts and changing patterns of pest and pathogen prevalence. Although it
istempting to see a progression from Themes 1 through 3—and this holds for individual
innovations—there remains an overall need for research in all three themes to address changing
circumstances. As Themes 2 and 3 inherently operate across wider spatial and temporal scales,
each dollar of investment leverages a greater proportion of the development space than does
investment in Theme 1, However, Themes 2 and 3 rely on the germplasm and management
options generated as part of Theme 1 research, in order to make available options that rural
people can adopt and adapt in response to extension, market development and policy reform.
Priorities vary geographically, as set out in Section 2.1.4. Prominence of each of the research
themes will vary according to location, and prioritization across locations will be akey element
of the early part of the component implementation.
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2.2 Component 2: Management and conservation of forest
and tree resources
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- Understanding the threats to populations of impartant tree species and

formulating effective, efficient and equitable genetic canservation strate-

gles,
» Conserving and characterizing high quality germplasm of high value tree

sgeda in the forest to farm gradient.

» Developing improved silvicultural and monitoring practices, for multiple-

‘use management of forest ecosystems.

- Developing tools and methods to resolve conflicts about distribution of

benefits and resource rights in the use of forest and tree resources.

2.2.1 Introduction

Overexploitation of forest resources continues, even though sustainable forest management
(SFM) principles have been acknowledged and accepted for decades. Forest biodiversity
continues to decline rapidly* despite the fact that legally established protected areas cover an
estimated 13% of the world's forests.*’ At the same time, in spite of substantial improvementsin
many countries, millions of people living in and around biodiversity-rich forests continue to
suffer from poverty and reduced income from dwindling resources. A new approach to research
is urgently needed to understand why accepted principles and practices do not produce expected
outcomes when SFM is applied as well as the reasons for its non-implementation. Research is
also needed to continue refining new management approaches at multiple scales to achieve
sustainable production of resources from forests and trees that benefit the rural poor.

Persistent and increasingly urgent challenges require holistic research approaches premised on
the need for multidisciplinary and multiscale studies. Complex problems involving human
interactions with diminishing ecosystem resources—such as declining tree species that are used
concurrently for fuel, timber, medicine and food—usually cannot be solved by addressing single
factorsin isolation from the system as a whole; social and biophysical approaches to problems
must be merged and research must include multiple scales from landscapes to genes.

“6 Butchart, S.H.M. et al. 2010. Global biodiversity: indicators of recent declines. Science, 328: 1164-1168.
4" FAO. 2010. Forest resource assessment. FAO, Rome.
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One such challenge is the extent of degraded forestland—some 500 million hectares—found
throughout the tropics. Some of the degraded forest requires interventions to regain productivity
for the well-being of the rural poor and the restoration of essential environmental services.
However, under some conditions, such degraded forest areas, including those that may have
been deforested decades previoudly, can recover rapidly without any need for direct human
intervention, even at large spatial scales.*® Clarification is needed on how and when to invest
both financial and human resources to actively rehabilitate degraded areas, and which species
and seed sources within species are best adapted to particular ecological conditions. Thisis
especially important in the context of recently agreed global commitments to rehabilitate
degraded ecosystems within the next decade.*

A notable lack of decision support systems for directing forest rehabilitation efforts underlies
the failure of projectsin many countries to achieve their stated objectives.* Decision support
systems can help managers who face complex problemsto preferentialy allocate their efforts to
sites where ecosystems are sufficiently resilient, but where degradation or the landscape context
isinhibiting natural recovery, as opposed to sitesthat are likely to recover with no or minimal
intervention.>* Such systems can also help managers choose species and genetically adapted
seed sources that will increase the probability of survival and sustained rehabilitation of
ecosystems. In the face of global climate change, it is essential to integrate good practices for all
areas of management, from genes to trees and to rehabilitated forest management in maintaining
connectivity while supplying key goods and services.

Another challenge is to enhance our understanding of the status of and threats to populations of
priority tree species, aswell asto identify best approaches for their conservation as a means of
improving livelihoods in the context of SFM. Tree species are unlikely to be maintained in the
absence of landscape management approaches. By the same token, forest landscapes will not be
sustainable in the long term without consideration of the inter- and intraspecific diversity of
trees® and the design of improved, low-impact silvicultural practices that maintain adequate
levels of genetic diversity of harvested populations.>® Many important but vulnerable tree
species are not conserved in protected areas, and it is essential that viable populations be
maintained in production forests. Furthermore, the integration of silvicultural and harvesting
methods for timber that harmonize long-term productivity, and for coexisting non-timber forest
products (NTFPs) whose productivity is vulnerable to loss of forest cover,™ isalargely
unexplored area—a shortfall that this component seeks to address.

“ Lugo, A.E. and Helmer, E. 2004. Emerging forests on abandoned land: Puerto Rica's new forests. Forest Ecology
and Management 190: 145-161.

“ Convention on Biological Diversity, 20112020 strategic plan. http://www.cbd.int/decision/cop/?id=12268

% Holl, K.D. and Aide, T.M. 2010. When and where to actively restore ecosystems? Forest Ecology and
Management doi:10.1016/j.foreco.2010.07.004

St Rodrigues, R.R. et al. 2010. Large-scale ecological restoration of high-diversity tropical forestsin SE Brazil.
Forest Ecology and Management doi:10.1016/j.foreco.2010.07.005

*2 Geburek, T. 2005. The role of biodiversity in forest ecosystems and for sustainability. In: Geburek, T. and Turok,
J. (eds), Conservation and management of forest genetic resources in Europe, p. 435-458. Arbora Publishers,
Zvolen, Slovakia

%3 Jennings, S.B. et al. 2001. Ecology provides a pragmatic solution to the maintenance of genetic diversity in
sustainably managed tropical forests. Forest Ecology and Management 154: 1-10.

> Asisthe case for the obligate out-crossing Brazil nut tree (Bertholletia excelsa) in Amazoniawhose long-term
productivity depends on non-managed populations of specific pollinators; see Garibaldi, L.A. et a. 2009. Pollinator
shortage and global crop yield: looking at the whole spectrum of pollination dependency. Communicative and
Integrative Biology 2: 37-39.
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The genetic resources of wild and semi-domesticated tree species and their varieties are of
utmost importance for human well-being as sources of fruits, medicines, fiber, resins, oil and
bioenergy—all contributing to improved health, food during vulnerable periods, and income
generation. These species are fundamental for future breeding and domestication, and help
maintain future options. This diversity is seriously threatened along the forest-to-farm gradient;
hence, coordinated in situ, circa situ and ex situ conservation efforts and sustainable
management practices must be strengthened and initiated. There is also a need for effective
long-term approaches to maintain genetic diversity and ecosystem functions of other useful tree
speciesincluding wild relatives and cultivars of important tree crops, such as cacao, coconut and
coffee. Thiswill require research and careful attention to the maintenance of ecological
functions within ecosystems, including the conservation of keystone species and processes, as
well as biodiversity more generally.

Intraspecific variation constitutes the adaptive potentia of a speciesin the short and medium
term. Thisisvital to provide the raw genetic material for selecting or improving useful
characteristics of trees and for responding to environmental change. Unfortunately, intraspecific
diversity of treesis disappearing both on farms and from natural populations. The result is
“silent extinctions’” as mechanized agriculture displaces forests and traditional farmland,
livestock grazing prevents regeneration, and overharvesting for fuel and other products
continues. Forest regeneration and management decisions typically ignore genetic factors. As
populations of trees are lost, accelerated by climate change, management options also are lost
forever,* both for sustaining production in forests and for domestication. Such options include:
countering effects of drought and salinity; enhancing resistance to pests and diseases through
selection and breeding; developing new marketable commodities for poor farmers; and
improving the quality and quantity of forest- or tree-sourced food.

Forest management systems in the tropics are still largely dominated by polycyclic silvicultural
systems (selective logging). These systems, focusing exclusively on the extraction of afew
valuable timber species, routinely disregard impacts on other forest resources and environmental
services such as genetic diversity, bushmeat or NTFPs, which are used by communities that live
in or use forest areas gazetted to timber producers, hydrological regulation and carbon
sequestration. Efforts to minimize “conflicts of use” over species that provide both timber and
non-timber benefits, or to incorporate cost-effective approaches to integrating timber and NTFP
extraction are scarce.>® Harvesting cycles for timber production usually span long periods of at
least 30 years and limit the production of regular incomes for local populations. However,
integrating the harvest of NTFPs between cutting cycles can ensure continuous revenue. Further,
the development and implementation of more diversified silvicultural systems based on arange
of tropical forest income options would stimulate the interest of multiple actors—indigenous
and traditional populations and smallholder farmers—and offer alternative management options
to logging companies. Such multipurpose forest management approaches need to incorporate
current knowledge (both “scientific” and “traditional”) on forest ecosystems. New integrated
and holistic approaches for maintaining genetic diversity must be developed as an integral part
of SFM. Thisincludes strategic and effective in situ conservation, both in protected areas and in
managed forests along the forest-to-farm gradient.

% Palmberg-Lerche, C. 2002. Thoughts on genetic conservation in forestry. Unasylva 209: 57-61.
% Guariguata, M.R. et al. 2010. Compatibility of timber and non-timber forest product management in tropical
forests: perspectives, challenges and opportunities. Forest Ecology and Management 259: 237-245.
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Component 2 will focus on developing and testing new forest and tree management paradigms,
building on existing knowledge and practice, while considering the multiple uses and users of
trees as well as the range of forest products that contribute to the well-being of rural people. We
will also focus on the influence of dominant power structures, including the relative status of
women and other marginalized actors in decision making. Our approach will be transfor mative
and innovative, with direct participation by awide spectrum of international and local
stakeholders, and will involve, inter alia, the following.

Cross-sectoral, global compar ative approach. Collaboration with private sector, research and
civil society organizations, from timber producers to conservation and development NGOs, will
foster the transfer of tested practices and experiences from settings where they are well
established to those where they are not. This international- or regional-level exchange and
knowledge sharing will help disseminate best practices and will strengthen regional platforms
for promoting SFM and ensuring that diverse forest and tree resources will increasingly benefit
the poor across the forest-to-farm spectrum. Sentinel landscapes (see below and Annex 4) will
contribute to global comparative research, grounded in local realities but also addressing
guestions that are relevant across regions and continents and that require long time frames to
answer.

Integration of local values and needs. Development of management approaches for production
forests and for conservation of tree genetic resources across forest—farm landscape mosaics will
include local communities values and voices. We will seek ways to increase the participation of
communities in decisions regarding production forest management, thereby increasing their
bargaining power in the formal forest sector. In addition, communication of our research
approaches and results will raise awareness among policymakers and concession holders of

local values and provide them with tools to generate new ways of “doing business’.

Gender. Participation in research from planning to implementation and sharing of benefits will
involve al relevant user groups, including both men and women where possible, with an aim of
giving al groups equitable opportunities to contribute knowledge and define priorities for
improving the conservation and sustainable use of forests and trees. To date, thisisalargely
overlooked aspect in forest management research.

Technology. We will use, whenever needed, new and emerging technologies, such asthe
application of genomics and other molecular tools, to screen useful tree species for adaptive
traitsin resource management and for tracking illegally harvested timber, NTFPs and trade in
wildlife products including bushmeat. We will also use modeling tools (e.g., multi-agent
systems) to test proposed improved forest resource (timber, non-timber, bushmeat) management
paradigms and the latest GI'S applications to conduct spatial analyses of allelic and species
richness and threats to priority species.

Strengthening local capacity. We will foster and guide the development of young scientistsin
priority countries by supporting a network of PhD student fell owships associated with research
at sentinel landscapes. Students will be co-supervised by scientists at local universities and by
scientists involved in the component and they will carry out research that will contribute to
global comparative studies. We will also develop training materials intended for managers,
students and practitioners, using relevant case studies organized in thematic modules. The
training materials, to be produced in several languages, will be available for download from the
Internet, complete with teachers' notes and el ectronic presentations.
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2.2.2 Thematic focus

The research carried out in this component focuses on resources at the management unit level
(e.g., forest—farm gradient, community forests or timber concessions) considering both
biophysical (ecosystems, populations and species) and socioeconomic aspects.

This component has four integrated themes, which link management, conservation and
sustainable use of forest and tree resources;

1. understanding the threats to populations of important tree species and formulating
effective, efficient and equitable genetic conservation strategies,

2. conserving and characterizing high-quality germplasm of high-value tree species along
the forest-to-farm gradient;

3. developing improved silvicultural and monitoring practices for multiple-use
management of forest ecosystems; and

4. developing tools and methods to resolve conflicts over distribution of benefits and
resource rights in the use of forest and tree resources.

Our research themes are linked with other CRP6 components and research themes. Some
management units considered in Component 2 are equivalent to “landscapes’ given their size
and geographic variation, which implies the need for close exchange, input and feedback
from/to Component 3 (particularly regarding sentinel landscapes). Understanding the status of
genetic and ecological diversity, and designing more resilient management systems through
multiple uses, will provide valuable information for mitigating and adapting to climate change
(Component 4). Understanding patterns of diversity and threats to tree species of socioeconomic
importance and characterizing important germplasm (e.g., tree crop cultivars) will inform the
trees on farm and domestication aspects of Component 1. More specifically, Research Themes 3
and 4 will have aclose link with Component 5 in terms of governance mechanisms and the
trandation of research findingsinto policy recommendations for improved forest management.

The extensive links between Component 2 and the other CRPs are set out and explained in
Annex 3.

2.2.3 Objectives and expected outcomes (10 years)

The overarching objective of this component isto increase the likelihood that important forest
and tree resources will be available for future generations while improving the well-being of the
poor who are dependent on these resources for their livelihoods.

Expected outcomes

1. Statusof and threatsto at least 100 priority tree species, important to both men and
women in Africa, Asiaand Latin America, will be better understood and mitigation and
conservation initiatives will be undertaken by national partners (government agencies,
NGOs) and other stakeholders.

2. National agenciesin at least five countries per region will have developed and be
implementing strategies for the conservation and sustainable use of forest and tree
resources including intraspecific tree genetic diversity.

3. Germplasm of wild relatives and cultivars of tree crops (e.g., cacao, coffee, coconut) and
priority wild tree species with important traits will be conserved and characterized.
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4. Production forests will be managed for multiple uses and improved multifunctionality by
integrating management of timber and NTFPs in at least five priority countries.

5. Loca communities will be better represented in decision making regarding the
management of production forests, ensuring more equitable benefit sharing and reducing
conflicts over land use and resource rightsin at least five priority countries.

Through these outcomes, Component 2 will contribute to the following impacts targeted by
CRP6: (1) conservation and increased use of forest and tree genetic resources; (2) increased
social and economic benefits from forest and agroforestry goods and services; (3) enhanced
access of women and other disadvantaged groups to benefits at al levels; and (4) reduced
deforestation and degradation.

2.2.4 Geographic priorities

Priority regions and countries are characterized by a congruence of poverty and high biological
diversity, and a strong need for improved forest and tree resource management due to the
dependence of poor people on forests for livelihoods along with high levels of threats to these
habitats. Several activities will be of global relevance (e.g., work with the Convention on
Biological Diversity).

Geographic priorities within this component are also defined in part by the location of important
genetic material in tree speciesidentified as high priority by people living in high-poverty areas.
In some cases, prioritieswill be clear only after preliminary studies indicate where high
diversity, serious threats to priority species or forest ecosystems and/or the potential for multiple
uses coincide with areas key to the well-being of poor people. For tree crops, priority locations
would also include countries where collections are held (such as Céte d' Ivoire or Trinidad).
At theregional level, priorities are:

in Latin America. Amazon Basin, Andes, dry forest areas and Mesoamerica.

in Africac Congo Basin, West Africa, Miombo and other Sudanian (Sahel) and Somalia-
Masai dry forests.

in Asia-Pacific: South, Southeast and Central Asiaand Melanesia

At the country level, priority countries where we expect to undertake research and demonstrate
outcomes are:

in Latin America: Argentina, Colombia, Brazil, Bolivia, Costa Rica, Peru.

in Africac Cameroon, Democratic Republic of Congo, Gabon, Ghana, Kenya, Liberia,
Mali, Malawi, Mozambique, Niger, Nigeria, Tanzania, Uganda.

in Asia-Pacific: China, India, Indonesia, Malaysia, Papua New Guinea, Philippines, Sri
Lanka, Uzbekistan.
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2.2.5 Research Theme 1: Understanding the threats to
populations of important tree species and formulating
effective, efficient and equitable genetic conservation
strategies

Rationale

Erosion of genetic resources has been recognized generally as a serious threat to forest
sustainability and human welfare, but the problem has received scant attention, especially in
forested landscapes. Reasons for this inadequate attention include the dearth of readily available
tools for measuring and monitoring change, and a perception that the problem is too
complicated or not as important and immediate as other challenges. This situation is aggravated
by the fact that loss of genetic variability isinvisible. As aresult, thousands of tree species or
popul ations are under threat.>”

Best practices for conservation of useful forest tree genetic resources across the forest transition
curve, including production forests and agroforests, have not been developed for most species
nor applied in many countries. National agencies need support to devel op, document and
synthesize findings through case studies, and to apply the findings in conservation and
management plans. Research is needed to identify the best combination of approaches (in situ,
ex situ and circa situ) for species that are important for livelihoods and subsistence in areas of
high diversity and/or high poverty. CRP6 proponents and partners will analyze biological and
other factors (including cost—benefit analysis) to determine which approaches, separately or in
combination, are best suited to particular circumstances or to particular groups of species.

Establishing criteria for developing national, subnational or regional lists of priority species and
populations, and the drivers of threats to them, isthe first step in defining strategies to ensure
the future availability of socioeconomically important species. |dentifying impediments to
policy implementation in cases where countries already have conservation strategiesis also
important. The process of defining criteriawill ensure the inclusion of tree species and traits that
are valued by women, as well as those valued by men. This represents a significant change—
and a challenge—to the way important genetic resources have been identified in most countries;
however, it is clear that the different user groups will have different priorities at the community
level (see Section 3.1 on gender).

Wild and semi-domesticated fruit and other tree species with different uses and wild relatives of
tree crops are increasingly threatened in their natural ranges.®® Germplasm of these speciesis
valuable, and conserving it through use may improve its chances of survival. Several toolswill
be applied to understand diversity in wild and semi-domesticated fruit species (e.g., molecular
analysis combined with basic morphologica studies), to evaluate nutritional/biochemical
gualities (starch properties, oil compositions and beta-carotenes), and to strengthen capacity for
management and use of diversity by farmers, communities and national agencies. Methods and
best practices that have proven effective for conservation elsewhere will be adapted and tested
for target species. Documentation of users’ knowledge and practices of in situ, circa situ and ex
situ conservation and management will be enhanced. The research will improve our

>’ JUCN. 2010. IUCN Red list of threatened species. Version 2010.2. http://www.iucnredlist.org.

% Dawson, | .K. et al. 2009. Managing genetic variation in tropical trees: linking knowledge with action in
agroforestry ecosystems for improved conservation and enhanced livelihoods. Biodiversity and Conservation.
18: 969-986.
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understanding and account for differencesin knowledge, priorities and roles of men and women
in managing and conserving diversity of these resources.

Methods and research approach

Determining priority speciesfor conservation action is complicated by the high diversity and
many uses of tree speciesin tropical forests. For example, in Cameroon alone, just one small
country in Africa, at least 74 tree species produce edible fruit* that people consume during
times of food shortage. Some of the species are widespread, others are narrowly distributed,
some have conservation designations, afew are partially domesticated and others are still
completely wild and almost unknown to science. The situation is similar in many tropical
countries.

The approach for developing criteriato define cost-effective species and conservation priorities
will include creating and testing decision support tools in collaboration with local people,
including women and disadvantaged groups. Factors that must be considered in developing such
tools are the species’ importance in meeting the subsistence needs of local people, income
generation potential and provision of ecological services, perceived threats, costs of
conservation, and opportunities for increasing use and conservation. Improved econometric
tools will be developed and applied.

Understanding the status and threats to genetic resources of priority tree species with
distributions that extend along forest—farm gradients and across national borders requires close
collaboration with partners, for example through networks such as the Latin American Forest
Genetic Resources Network (LAFORGEN), to share information, material for genetic analyses
and data between institutions. Astools for genetic analysis improve and become more
affordable, genetic diversity data have become more available, and it is feasible to carry out
studies to obtain data that were not available in the past. A factor in choosing species for genetic
analysisistheir potential as models, yielding insights and lessons that could be applied to other
species with similar reproductive biology and ecological characteristics. Where data are lacking,
ecological proxieswill be identified, tested and used to identify areas of probable high genetic
diversity. Because of the small number of recorded occurrences for many species of interest,
distribution will be predicted using available presence points to create descriptors of “ecological
niches’ for particular species.

In situ, circa situ and ex situ conservation status, estimated using available protected area and
gene bank data as well as expert knowledge, will be combined with threat and opportunity

maps. Threat maps will be devel oped by mapping threat factors, including predicted climate
change impacts across the species distribution. Opportunity mapping will relate to market access
and requirements. Combining these factors with known or predicted genetic diversity hotspots
will result in genetic resource status and threat assessments for priority species. Using our
research and practitioner networks, this information will be shared with managers and
policymakers at national and subnational levels to define conservation targets and will be
incorporated into strategies for sustainable management and conservation.

% Eyog Matig, O. et al. (eds). 2006. Les fruitiers forestiers comestibles du Cameroun. International Plant Genetic
Resources Institute (IPGRI) Regional Office for West and Central Africa, Cotonou, Benin.
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Broad research questions
(Component 2, Theme 1)

Gender-specific aspects of
the research question

Examples of science outputs

What are the most important
criteria for identifying priority
tree species and populations
for conservation action at
subnational, national and
regional levels?

What are the status, trends
threats and major drivers of
loss of intra- and interspecific
forest and tree biodiversity of
socioeconomic importance?
Considering that most
countries have policies for
biodiversity conservation,
what impedes
implementation?

What are the most effective
and practical indicators of
genetic diversity (including
ecological proxies) across
landscapes (including semi-
natural, managed and planted
forests)?

What is the best combination
of in situ, ex situ and/or circa
situ (on-farm) conservation
approaches and how can
challenges to their
implementation be overcome
for priority tree species
(including fruit trees and tree
crops across the forest-to-
farm spectrum?)

Which elements must be
included in guidelines or
strategies for conservation of
genetic resources for uptake
and adoption in high-poverty
areas and by different user
groups, including women and
men?

How could the different priorities of
men and women be considered
more equally when defining
common priorities? How can
understanding the different gender
roles help refine priorities?

Do men and women value species
and traits differently and play
different roles in and/or experience
different effects from the drivers of
diversity loss? Who loses, relatively
and quantitatively when different
types of diversity are lost?

How can one encourage equitable
participation in strategy
development and outcomes? How
do conservation strategies affect
men and women and their access
to resources? What kinds of checks
should be included in tools to
address gender impacts?

Women are important processers
and quality controllers of many
fruits. How can their role be
recognized?

How can equitable participation
and influence in the strategy
development processes, by
different user groups, be
encouraged?

Criteria for prioritizing useful
diversity from local to country level
developed and tested together with
local and national partners

Genetic diversity, useful traits,
conservation status and threats
assessed for priority species
groups

Methods for threat analysis and
understanding of in situ
conservation status, along with
identification of viable solutions

Practical, applicable, interpretable
indicators of genetic resources for
use across the landscape gradient

Methodology for rapid in situ
evaluation of diversity of useful
traits of wild and semi-
domesticated fruit tree species

Methods, guidelines and decision
support tools developed and
disseminated for complementary in
situ, ex situ and circa situ
conservation strategies for priority
tree species and populations that
facilitate their use in improvement
and development activities

Systems and procedures
established for effectively
conserving genetic diversity of tree
crops

Genetic diversity conservation
strategies developed for
socioeconomically important tree
species, for high-poverty areas

Methodologies and incentive
mechanisms identified for in situ
and on-farm conservation of tree
crop genetic resources
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Research partners

Type of research Organization Research partner contributions
partner

Participating Bioversity Develops and guides projects, carries out
CGIAR Center research

World Agroforestry Centre Develops and guides projects, carries out

research
CIAT Collaborates in fruit tree research
CIFOR Collaborates in the development of guides and

undertakes research on the ecology, dynamics
of important species

International CAMCORE Provides data, participates in specific parts of
level research
CIRAD Participates in research, contributes expertise,

data and sites

Regional level LAFORGEN, SAFORGEN, Members (government and university
APFORGEN, EUFORGEN scientists in Latin America, Africa, Asia Pacific,
and Europe) carry out parts of research
projects, participate in sampling, provide data
and expert information, and facilitate access to
policymakers

Country or site FRIM (Malaysia); IRAD Collaborate in specific parts of research
level (Cameroon); Silo National de projects

Graines Forestiéres

(Madagascar); INERA (Burkina

Faso); FORIG (Ghana); KEFRI

(Kenya); Amani Nature Reserve

(Tanzania); Université de

Parakou (Bénin); various East

African Universities; INTA

(Argentina); EMBRAPA (Brazil)

BFW, BOKU (Austria) Provide high-tech facilities for genetic analysis,
participate in design, execution and
interpretation of specific research projects in
Africa

2.2.6 Research Theme 2: Conserving and characterizing high-
quality germplasm of high-value tree species in the forest-
to-farm gradient

Rationale

Under some circumstances, genetic resources can best be conserved through use. Thisis
particularly true of many fruit tree species and tree crops. Research is needed to understand how
to maintain genetic diversity of wild and semi-domesticated fruit species along the forest-to-
farm continuum, and what kinds of incentives are needed for managers and farmers to use (and
thus conserve) diverse cultivars of tree crop species. Different approaches and incentives may be
needed to involve men and women in the use and conservation of diversity, depending on their
access to knowledge and resources. Knowledge of genetic aspects of reproductive materialsis
weak for many useful tree species, and characterization and documentation are lacking on
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variation in important traits. Research is needed to address these constraints to increase
knowledge of high-quality adapted germplasm.®

This research theme builds on Theme 1 and complements Component 1 of this CRP by focusing
on characterizing and using advanced genomic methods, and documenting and conserving
germplasm of priority species and varieties. Wild and semi-domesticated varieties of fruit tree
species and their wild relatives are important for present and future food production, nutrition,
income and resilience in the face of climatic uncertainties. Research is needed to develop
participatory methods to characterize and document useful diversity across the forest-to-farm
spectrum and to involve relevant user groups.

For important tree crops such as cacao, coffee and coconut, research will be carried out to
characterize and evaluate germplasm material to facilitate its use in breeding or domestication
(c.f. Component 1). Where appropriate, users will be included as participants in the research
through activities to identify priorities and desired traits, and to provide expert opinion on local
conditions. Again, it isimportant to involve both men and women to benefit from their
differential knowledge and ensure that research results are broadly useful and accessible.
National research systems, to be supported, will play an important role by incorporating the
development of improved material at the regional or global level, and by facilitating local
research.

Methods and research approach

Research will involve the characterization of populations of important species by traditional and
novel approaches. Traditional methods will involve phenotypic observations in natural stands
and in nursery, on-station and on-farm field trials, with approaches to characterization designed
by scientists, farmers and forest-harvesting communities. Field trials will be undertaken across
environmental gradientsin order to understand the roles of plasticity and adaptation in tree-site
matching. Thisis akey factor in determining recommendation zones for conservation and use in
forest and farmland in the light of global challenges (such as climate change, which may result
in mismatching between current tree species and population distributions and prevalent
environmental conditions). Field trials of afew select species will also identify material for
incorporation into formal breeding programs. Novel approaches to characterization will involve
laboratory studies based on molecular markers and genomic techniques. Data from the field and
laboratories will be combined with spatial data using modern statistical methods applied in
association with genetic studiesin model systems that take into account stochastic variation,
which can create spurious positive linkages between the “ phenome” and the genome.

The results of different phenotypic characterization strategies for female and male farmers and
forest harvesters that identify how these actors recognize and value variation will be compared
with the underlying variations reveal ed within populations based on other methods. This will
reveal which phenotypic approaches are likely to result in the largest gains for initial production
and the greatest long-term benefits for sustainable provision of products and services, which
may be inversely related. Proxies for selecting material for different purposes will be identified.
Trade-offs between short- and long-term benefits will be tested through cost—benefit analysisto
find an optimum for given conditions, leading to the development of a generic model.
Approaches developed for management will be tested along the forest-to-farm continuum to

% K oskela, J. et al. 2009. The use and movement of forest genetic resources for food and agriculture. Background
Study Paper No. 44. The Commission on Genetic Resources for Food and Agriculture, FAO, Rome.
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assess short- and long-term benefits for use and conservation. A cost—benefit analysis of
different methods for domestication of important species—based on centralized and
decentralized strategies and combinations of the two—will be undertaken.

Box 2.2 Developing a global strategy for the conservation and use of cocoa genetic resources

The future of the world cocoa economy depends on the conservation and sustainable use of a broad genetic
base to adapt to biotic and abiotic stresses and changing environments. Effective and coordinated
conservation efforts are needed, to safeguard and have access to the diversity existing in forests as well as
within farmers’ fields and in ex situ gene banks. With this in mind, CacaoNet was launched in 2006 under the
leadership of Bioversity International as a global network to optimize and coordinate the conservation and use
of cacao genetic resources. One of the first internationally agreed priorities for CacaoNet was the development
of a global strategy for the conservation and use of cacao germplasm.

An expert working group was created to draft the strategy based on broad consultation. Members of the
expert group divided up responsibilities along different components, i.e., in situ conservation, ex situ
conservation (including “virtual” strategic global base and active collections), germplasm characterization
(morphological and molecular), germplasm collection and acquisition, germplasm exchange (legal aspects and
safe movement), information management at different levels, and facilitation of the use of cacao germplasm.

A central component of this strategy is the proposed creation of a Global Strategic Base Collection (GSBC),
providing a rational and cost-effective basis for the long-term conservation of cacao genetic resources.
Composition of the GSBC will be based on an innovative selection process, strongly based on molecular
genetics and designed to ensure that the known genetic diversity is comprehensively represented without
bias. Selected accessions will be conserved as a virtual collection in their countries of origin and duplicated for
safety purposes in one of the international collections, including the use of cryopreservation. Furthermore, a
Global Strategic Active Collection (GSAC) will be created as a dynamic and dispersed collection composed of
accessions that are in the public domain and with combinations of characteristics of immediate value to
breeders.

Any distribution of this germplasm, whether it is intracountry, intercountry or interregional, requires that safe
movement procedures and methods are in place, in order to minimize the risk of spreading pests and
diseases. A specific component of the strategy will cover the organizational, managerial and policy
considerations relevant to germplasm dissemination. The strategy will also consider ways to improve
communication about the importance of safe germplasm movement to the cacao community.

An essential prerequisite for the efficient conservation and effective use of germplasm is the management of
relevant information, and the development of CacaoNet’s information management system (IMS) as another
key component of the strategy. Central to the development of the IMS is CANGIS (CacaoNet Germplasm
Information System), a web-based inventory of passport, morphological characterization and evaluation data
for CacaoNet accessions. Additional data are accessible through links to existing databases. A germplasm
ordering system will also be established for easy access and monitoring of exchanges. The widely dispersed
nature of accessions also means that a particularly important aspect of the strategy will be the successful
integration of local and diverse gene bank information management systems.

The development of the CacaoNet Strategy is a highly participative process, taking into account the views of
as many cacao genetic resources specialists and other stakeholders as possible. This has allowed the global
cocoa genetic resources community to focus on a common strategy governed through the CacaoNet platform
(www.cacaonet.org).
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Broad research questions
(Component 2, Theme 2)

Gender-specific aspects of
the research question

Examples of science outputs

How can key genetic traits in
wild and local populations be
quickly identified such that
high-quality germplasm of
socioeconomically important
tree species can be conserved?

What are the most cost-
effective ways of conserving
desired traits in wild and local
populations?

How can users (e.g.,
researchers, breeders, farmers)
get rapid access to desired
genetic resources and local
germplasm?

What institutional frameworks
are effective and cost efficient
to ensure genetic resources
conservation, access and use of
trees and tree crops?

What traits are important for men
and women, taking into account
their different roles and
resources?

What knowledge do they each
have and how do they identify
valuable traits?

What role can women and men
play in conserving valuable local
and wild populations that they
have access to and use?

Are the primary users of genetic
resources seeking priority traits
identified by women and men for
their different roles and
resources?

How do we ensure that gender-
specific aspects are built into a
sustainable institutional
framework?

Assessment of feasibility of using
genomic tools to find sources of
variation in important adaptive
and useful traits

Methodologies/standards for
phenotypic and genetic
characterization of genetic
resources developed and agreed

System and procedures
established for effectively
conserving important genetic
diversity

Information systems and
databases on genetic resources
established or strengthened

Systems and procedures
established for making important
genetic diversity of tree crops
available to breeders

Global partnership frameworks
for the evaluation and
conservation of and access to
tree crop germplasm for
important traits established

Research partners

Type of research
partner

Organization

Research partner contributions

Participating CGIAR
Center

Bioversity International

Provides expertise in genetic resources

and information management,

International level

World Agroforestry Centre

IITA; CIAT
IUCN

FLD

SCRI

CIRAD; IRD; United States
Department of Agriculture

manages tree crop genetic resources
networks (CacaoNet and Cogent)

Provides research expertise in
agroforestry tree genetic resources
and information management

Provide expertise in genetic resources

Collaborate in developing best
strategies for in situ management of
genetic resources of key agroforestry
species

Provides input into establishment of
field trials and strategies for
conservation through establishment of
breeding seed orchards for key
agroforestry species

Collaborates in development of
genomic libraries using cutting-edge
technologies; conducts genotyping and
sequencing of priority species to
evaluate genetic diversity of adaptive
and other traits along the forest—farm
gradient

Provides expertise on conservation
methods and approaches,
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Type of research
partner

Organization

Research partner contributions

Regional level

Country or site level

Mars Inc

Unilever

CATIE (Costa Rica)

Secretariat of the Pacific Community
(SPC, Fiji)

KEFRI (Kenya); KARI (Kenya);
NARO; TAFORI; FORIG (Ghana);
Amani Nature Reserve (Tanzania)

Kunming Institute of Botany (China)

National universities in most partner
countries

Cocoa Research Unit (Trinidad and
Tobago); Centre National De
Recherche Agronomique (Cote
d’lvoire); Cocoa Research Institute of
Ghana; CEPLAC (Brazil); INIAP
(Ecuador); INIA (Venezuela); MCB
(Malaysia); ICECRD (Indonesia);
ICCRI (Indonesia); CRI (Sri Lanka);
PCA (Philippines); Central Plantation
Crops Research Institute (India);
CICY (Mexico); Mikocheni
Agricultural Research Institute
(Tanzania); ICHORD (Indonesia);
EMBRAPA (Brazil); CCI (PNG);
VARTC (Vanuatu)

Production Centre Ornamental
Gardening and Forestry
(Uzbekistan); National Institute of
Deserts, Flora and Fauna
(Turkmenistan); Institute of Forestry
(Kyrgyzstan); Institute of Forestry
(Tajikistan)

Academy of Agricultural Sciences,
Almaty, Kazakhstan

University of Reading (UK);
University of Queensland (Australia);
Rural Development Administration
(Korea)

characterization, information
management, breeding

Provides expertise on characterization
and breeding

Analyzes oil diversity and helps identify
best varieties of Allanblackia

Manages international cocoa
collections, expertise in genetic
resources and breeding

Provides expertise in genetic resources

Analyze phenotypic variation along
forest—tree gradients in landscape;
facilitates

Provides biodiversity of tree genetic
resources and its management in SW
China

Collaborates with lecturers to train
postgraduate students who will be
undertaking the project work

Manage tree-crop collections and
breeding

Participate in specific aspects of
research projects

Coordinate activities among
stakeholder groups

Provide expertise on conservation
methods and approaches,
characterization, information
management
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2.2.7 Research Theme 3: Developing improved silvicultural and
monitoring practices for multiple-use management of forest
ecosystems

Rationale

Despite the global community’s collective efforts to promote SFM, tropical forests are under
increasing pressure with increasing population and demands for new agricultural land, forest
products and environmental services. Past efforts have resulted in an increase in production
forests under improved management. Their number, still low," is expected to increase in the
near future and CRP6.2 can contribute significantly to this expansion.

At the same time, in many tropical forested countries, the basic tenets of forest management
have not changed substantively over the past decades. Reduced impact logging (RIL) guidelines
and forest management units (FMUs) are commonly advocated as a positive change in
management, but the overall tenets are still largely based on European models “exported” to the
tropicsin the 1950s. Thisis despite growing evidence of the potential contribution of forest-
dwelling people by way of their traditional management systems,®® and the wide availability of
powerful new tools for managers, such as GIS and remote-sensing imagery. Consequently,
existing management plans in the tropics are frequently based on unrealistic technical
prescriptions that hinder implementation by many operators.

Furthermore, in the tropics, most existing management models appear to be viable only for large
concessions in unlogged forests, whereas there is an increasing number of small- to medium-
scale enterprises (some directly managed by local communities) working in secondary or
previously logged forests. The latter such enterprises require adapted models that encompass
multiple goods and services. Research is therefore needed to reeval uate existing management
approaches for tropical production forests to facilitate the design of more socially and
environmentally friendly management rules.®®

Timber-dominated management models are increasingly being challenged to explicitly include
other goods and services. Although the elements for implementing multiple-use forest
management have been known theoretically for decades, integrated approaches remain rare.
However, there is emerging evidence® that different types of community-managed forests for
multiple goods can be equally—if not more—effective in maintaining forest cover vis-avis
nearby protected areas.

® Nasi, R. et al. (eds). 2006. Exploitation et gestion durable des foréts d’ Afrique Centrale: la quéte de la durabilité.
ITTO, CIFOR, CIRAD, L'Harmattan, Paris.

62 parrotta, JAA. et al. 2008. Sustainable forest management and poverty alleviation: roles of traditional forest-
related knowledge. [UFRO World Series Val. 21. International Union of Forest Research Organizations, Vienna.
® Nasi, R. and Frost, P.G.H. 2009. Sustainable forest management in the tropics: is everything in order but the
patient still dying? Ecology and Society 14(2): 40. [onlin€]: http://www.ecol ogyandsociety.org/vol 14/iss2/art40/
% Hayes, T. and Ostrom, E. 2005. Conserving the world’ s forests: are protected areas the only way? Paper
presented at the Indiana Law Review’s Symposium on The Law and Economics of Development and Environment
at the Indiana University School of Law. Indianapolis, IN, USA. 22 January 2005; Ellis, E.A. and Porter-Bolland,
L. 2008. Is community-based forest management more effective than protected areas? A comparison of land
use/land cover change in two neighboring study areas of the Central Y ucatan Peninsula, Mexico. Forest Ecology
and Management 256: 1971-1983.
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Methods and research approach

This research theme will identify bottlenecks to minimize trade-offs in both the design and the

implementation of multiple-use forestry systems. It will include timber harvesting as a primary

economic output at the industrial scale or in community managed forests, but will also focus on
NTFPs and environmental services as secondary outputs.

Research will take place at various scales, as follows.

First, at the level of the FMU, where the most acute trade-offs are to be found, we will
analyze regulatory frameworks, certification, knowledge capacity and silvicultural
approaches, as there are scant data on how the trade-offs operate in the context of
multiple-use forest management for different stakeholders, and the appropriate
management interventions to ameliorate these.

Second, we will work at the landscape scale (with links to Component 3 of CRP6),
because, in some circumstances, multiple use is assumed to be more feasible there than
at the stand level.

At both scales, different tools will be applied for promoting multi-stakeholder dialogue and
consensus building, in order to enhance forest multifunctionality. Multi-criteria decision
analysis will be carried out to assess the minimum set of institutional, organizational and policy
conditions required to promote multiple-use forest management and to minimize trade-offs.
Further, research will involve the development and validation of commercially viable yet locally
accepted silvicultural systems through participatory approaches that harmonize Western and
traditional knowledge into harvesting practices for more than one forest product. Thisincludes
minimizing conflict over use of timber speciesthat have other values. Spatia analysiswill be
used to optimize management outcomes at landscape scal es when segregation of usesisa
preferred approach.

We will apply a combination of top-down and locally based monitoring approaches to assess the
effectiveness of management outcomes in promoting multiple-use management. We will
conduct diachronic analyses of time-series data using both remote sensing tools (e.g., to monitor
resource availability or regeneration trends following intervention) and field methods such as
permanent sample plots (e.g., to monitor biodiversity change or forest integrity changes before
and after intervention). We will aso adopt synchronic approaches using snapshot censuses of
various diversity components, floristic and vegetation structure in impacted and non-impacted
sites presenting similar conditions (e.g., comparing certified and non-certified forests for
biodiversity outcomes).
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Broad research questions
(Component 2, Theme 3)

Gender-specific aspects of the
research question

Examples of science
outputs

What forest management
policies and practices can
provide sustainable incomes
and incentives for maintaining
environmental services, while
protecting the natural resource
base, and under what
conditions?

How can we go “beyond
timber”? What management
interventions are needed to
maximize the total array of
benefits (environmental,
social, economic) from forests?

Does forest certification
contribute to the achievement
of SFM in tropical production
forests or is it simply adding
cost and complexity without
sufficient corresponding
commercial advantage?

What is the minimum set of
criteria to include for allocating
efforts to rehabilitate degraded
ecosystems for the provision of
multiple goods and services at
the stand and landscape
levels?

How can agreements be
facilitated in existing large and
complex stakeholder networks
around tropical production
forests?

What factors affect distribution of incomes
from different approaches? How are
nonmonetary benefits (e.g., domestic
use) affected? Who do incentives target;
what factors influence targeting? What are
the constraints on women benefiting?

How can men and women share
responsibility as resource managers,
users and knowledge holders? How can
forest managers be sensitized and their
capacities to identify and consider
gendered roles, preferences and
knowledge be enhanced? What processes
and accountabilities are required to
ensure that the analysis of forest products
takes into account postharvest processing
possibilities and constraints by men and
women for different products?

Who participates and what are the
conditions for participation in the
development of standards? What
alternative processes and strategies can
be adopted to broaden participation? Who
benefits in terms of resource conservation
and increased incomes and why? How can
market-based mechanisms on a global
level address and ensure distributional
equity and outcomes at the site of
production? What innovative solutions and
institutions (responsibilities and
accountabilities) can be crafted at
different governance levels (local,
national, global) to facilitate equitable
outcomes?

Differential gender appropriation of the
provision of forest goods and services
from rehabilitated forests and gender-
specific traditional knowledge as an input
of silvicultural practice

Analysis and recognition of power
relations (including influencing factors) in
order to design procedures and strategies
for increasing the bargaining power of
marginalized actors. What resources are
irreplaceable for each gender and should
thus be addressed as a priority?

Development of tools,
methods and guidelines
for better monitoring
and management of
tropical production
forests for multiple uses
and beneficiaries

New silvicultural tools,
harvesting guidelines
and approaches that
avoid local extinction of
commercial timber
species and attempt to
integrate biodiversity
considerations
(including bushmeat)
and other environmental
or cultural services into
management plans

Identification of stand-
level trade-offs in
multiple-use
management systems
as they relate to
regulatory frameworks,
certification and
knowledge capacity and
silvicultural approaches

Decision support
systems, best practice
guidelines including
genetic, ecological and
silvicultural approaches

Guidelines and
mechanisms developed
for use of government
agencies, certification
bodies, private
enterprises and
communities
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Research partners

Type of research Organization Research partner contributions

partner

Participating
CGIAR Center

International
level

Regional level

Country or site
level

CIFOR

CIRAD

Tropenbos International

Joint Research Center of
the European Commission

Tropical Forest
Foundation

CATIE (esp. Central and
South America)

SPDA (Peru)

IRAD (Cameroon); IRET
(Gabon); University of
Kisangani (DRC); Forest
Research Institute of
Papua New Guinea (PNG
FRI); Iwokrama
International Center
(Guyana)

Université Catholique de
Louvain (Belgium);
Université Libre de
Bruxelles (Belgium);
University of Florida
(UsA)

Provides scientific expertise on multiple-use systems
in tropical forests with emphasis on silviculture,
management planning, certification, monitoring

Provides scientific expertise on tropical forest
management; provides access to network of PSPs;
participates in research at most sites

Participates in research at specific sites

Provides scientific expertise in remote sensing,
database management; participates in development
of observatories and in sentinel landscapes

Provides scientific expertise in silviculture, RIL;
participates in research at specific sites

Provides scientific expertise on tropical forest
management; provides access to International Model
Forest Network; engages in capacity building;
participates in research

Provides expertise in design and implementation of
multi-stakeholder platforms for improving forest
management; provides expertise in influencing forest
policy

Participate in research at specific sites and co-
supervise MSc/PhD students

Participate in research at specific sites and co-
supervise MSc/PhD students

2.2.8

Research Theme 4: Developing tools and methods to resolve

conflicts about distribution of benefits and resource rights in

the use of forest and tree resources

It iswidely acknowledged that local men and women have forest management strategies that are
potentially valuable to the development of new silvicultural systems. Many stakeholders are
involved in the formal and “informal” (including customary) management of forests designated
for production. Some, such as indigenous communities, migrants, timber companies, frontline
forestry officials and local NGOs, are involved directly. Others, such asinternational NGOs,
national governments, end consumers and companies that trade wood or carbon credits, may be
involved in less direct ways. Different groups often have conflicting or overlapping rights and
responsibilities. Companies, for example, may be allocated usage rights in areas inhabited by
local forest dwellers and/or used by forest-adjacent communities. However, there may be
unrealized scope for synergies in production forest management.

The devolution of forestry governance, aglobal trend over the past two decades, offers great
promise. Decentralized systems are anticipated to provide opportunities for better incorporating
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local values, knowledge and aspirations into forest resource management.® At this stage,
however, the extent to which such governance reforms have achieved (or are achieving)
anticipated policy objectivesis unclear.®® Forest decentralization has occurred against the
backdrop of an extended history and practice of industrial forestry concessionsin many parts of
the world. Most of these concessions arose as a consequence of direct allocation by
governments to forestry sector investors (such asin the Congo Basin). Community concessions
are on therise (e.g., in Latin America), and agreements and arrangements between industrial
concessions and local authorities/'communities (global) are forming anew trend, increasingly
pursued as a means for due consideration of local economic, social and cultural needs. In
addition, recent rigorous analytical research® demonstrates the central role of women in forest
management, although the potential contribution of women to sustainable production forest
management remains a neglected aspect of production forestry.

Overdl, thereisagenera lack of empiricaly grounded analysis with systematic data collection
on the interactions between communities and timber concession holders. The World Bank,®® for
example, has collected data from experts, with the aim of identifying the most important
attributes of successful partnerships, while other researchers® have established the motivations
for and impacts of different community—company arrangements, although their methodological
aspects beg further clarity. Other studies have collected field data to address issues related to,
but not congruent with, the interactions between timber concession holders and local
communities.” There has been little data collection on the interactions between communities
and concession holders; most existing studies lack a community perspective.

Without methodological clarity or the inclusion of the perspectives of acritical actor (e.g., local
communities), it is difficult to assess what aspects of concession management are working (or
not); hence, it is difficult to propose policies, practices and strategies that are likely to deliver
the broad goals of equity, efficiency and effectiveness in production forestry management. In an
analysis of the impacts of forest concession management on customary tenure systemsin
Central Africa, researchers found that the concession yields insignificant benefits to local
communities. In post-1996 Bolivia,"* where, unlike in East Kalimantan, "> community rights are

& Agrawal, A. and Ostrom, E. 2001. Collective action, property rights and decentralization in resource use in India
and Nepal. Politics and Society 29: 485-514.

€ Andersson, K.P. et al. In press. Unpacking decentralization: a case study of Uganda' s forestry reforms. CAPRi
Working Paper. IFPRI, Washington, DC.

¢ Agarwal, B. 2000. Conceptualizing environmental collective action: why gender matters. Cambridge Journal of
Economics 24(3): 283-310; Agarwal, B. 2009. Rule making in community forestry institutions: the difference
women make. Ecological Economics 68: 2296-2308; Agarwal, B. 2010. Does women’ s proportiona strength affect
their participation? Governing local forestsin South Asia. World Development 38(1): 98-112.

% World Bank. 2009. Rethinking forest partnerships and benefit sharing: insights on factors and context that make
collaborative arrangements work for communities and landowners. Report No. 51575-GLB. Agriculture and Rural
Development Department, World Bank, Washington, DC.

® Nawir, A.A. et al. 2003. Towards mutually beneficial company—community partnershipsin timber plantations:
Lessons learnt from Indonesia. Working Paper no. 26. CIFOR, Bogor, Indonesia.

" Mendoza, G. and Prabhu, R. 2000. Multiple criteria decision making approaches to assessing forest sustainability
using criteria and indicators: a case study. Forest Ecology and Management 131(1-3): 107—-126; Donovan, D. and
Puri, R. 2004. Learning from traditional knowledge of non-timber forest products. Penan Benalui and the
autecology of Aquilariain Indonesian Borneo. Ecology and Society 9(3): 3 [onling]

http://www.ecol ogyandsociety.org/vol 9/iss3/art3/; Becker, C. and Ghimire, K. 2003. Synergy between traditional
ecological knowledge and conservation science supports forest preservation in Ecuador. Ecology and Society 8(1):
1 [onling] http://www.ecologyandsociety.org/vol 8/issl/artl/.

™ Larson, A.M. et a. 2010. New rights for forest-based communities? Understanding processes of forest tenure
reform. International Forestry Review 12(1): 78-96.
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legally recognized, local communities can directly manage concessions or even |lease/sell
management rights to external commercial actors. Local communities with land rights have the
first option rights to apply for management rights. Because logging concessions in East
Kalimantan overlap with customary/adat-held forests, conflicts over access and use are
prevaent, unlike in Bolivia. Such cross-country comparisons are valuable, athough scarce.
Their policy relevance and validity can be greatly enhanced both through a broader, systematic
comparison of contrasting models and property regimes and by including an analysis of the
actual practice of rights as opposed to rights-in-law alone.

Methods and research approach

We will focus on generating knowledge of the relative ability of different production forestry
model §/approaches to contribute to the enhancement of the benefits, skills and knowledge of
forest-adjacent and forest-dwelling communities. A broad range of approaches are currently
practiced in different parts of the world: |ease- ease back arrangements in Papua New Guineg;
community concessions and company—community agreements in different parts of Latin
America; formal benefit-sharing agreementsin Africa, Asiaand Latin America; and outgrower
forestry schemes and voluntary systems (such as certification, eco-forestry and corporate social
responsibility) in al three continents. A careful research design that is grounded in comparative
methods will be employed to isolate the factors that condition successful community—company
interactions. We anticipate that property rights/tenure security (for communities/ groups and for
individual s within communities) will prove afundamental incentive for the capture of benefits
of management and for engendering sustainable management.

Research will explore the values, knowledge and perceptions of local men and womenin
relation to production forests. The potential contribution of women to sustainable production
forest management, a much-neglected aspect of production forestry, will be assessed; measures
for enhancing their participation in relevant aspects of the enterprise will be identified. This
research output will also generate knowledge on the relative ability of different production
forestry model s/approaches (e.g., outgrower schemes, community concessions) to contribute to
the enhancement of the benefits, skills and knowledge of forest-adjacent and forest-dwelling
communities. It will examine the factors that determine how forests are managed and benefits
distributed among relevant stakeholders under each production model, including the
responsibilities, accountabilities and coordination mechanisms of communities, private
companies, government agents and other relevant actors. In particular, it will seek to understand
and identify incentive mechanisms and procedures for enhancing the benefits of production
forestry for women under the different models.

Analyses will reveal the range of property rights regimes that exist at the company concession—
community interface in diverse contextual settings and will help determine how such regimes
create, allocate and enforce entitlements and responsibilities among actors. The analyses will
identify rights allocation regimes that have the potential to resolve existing conflicts, and
governance processes and practices that are inclusive and have the potential to enhance
equitable access and benefit distribution from production forests. Many forest-adjacent
communities, including those residing close to production forests, are among the poorest and sit
at the lower end of a power continuum compared with governments and private companies. We
will seek to understand how communities can build cooperation and synergies both internally

"2 palmer, C. 2004. Therole of collective action in determining the benefits from IPPK logging concessions: a case
study from Sekatak, East Kalimantan. CIFOR Working Paper No. 28. CIFOR, Bogor, Indonesia.
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and with external actors. Factorsthat strengthen or undermine collective action for sustainable
use and/or securing rights to production forests will be assessed, as will the extent to which
communities are aware of their rights and responsibilities. We will assess institutional channels
through which claims to land and forest resources can be or are contested, including
mechanisms for resolving disputes and their effectiveness.

A comparative research design will be used to identify and select cases with contrasting
institutional characteristics, not only with regard to specific community—company benefit-
sharing arrangements, but also with respect to broader institutional arrangements such aslevels
of interaction with government actors or the existence (or not) of statutory recognition of
community rights to forest resources. Such aresearch design will enable the testing of
hypotheses, for example, that legal recognition and enforcement of community rightsresult in
greater benefits to communities and more favorable community—company relationships. Further,
hypotheses will be crafted to test whether intra-community distribution of benefitsis
conditioned by company—community relationships or company policies/strategies, among
possible variables.

A broad range of tools and methods spanning multiple disciplines are relevant. Household
surveys will be used to collect data on: socioeconomic attributes; production forest dependency;
access to and share of flow of forestry benefits; inequalities; values and beliefs; and local
community perceptions of forest timber concession operations. Where possible, intra-household
surveys will be used to differentiate within-household preferences, values and benefits of
concession use and management. Focus group discussions among differentiated resource users
(including women, youth, ethnic minorities/indigenous people) will be used to collect group-
level data on: local forest use, preferences, values and beliefs; local/customary rules governing
forest resource, access, use and management; historical dimensions of forest access and use;
local systems of accountability and enforcement; community—company relationships;
community— ocal/central government relationships; forest-related conflicts; and resolution
mechanisms.

On the company side, where possible, key informants will provide information on company
policies and strategies with respect to local communities, including benefit-sharing programs,
dispute-resol ution mechanisms and their implementation. Similar interviews will be conducted
with other actorsin government and civil society organizations. Behavioral experiments of
various kinds (economic experimental games, role-playing games) will be conducted with
representative samples of community members to elicit dataon individuals' preferences,
resource use and decision making, in order to isolate the factors that influence these parameters
within the context of forestry concessions. Thus, both qualitative and quantitative data will be
collected, allowing the use of multiple data analysis techniques, including in-depth
interpretation and classification of institutional dimensions, as well as regression analysis.
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Broad research questions
(Component 2, Theme 4)

Gender-specific aspects of the
research question

Examples of science
outputs

What do local people (men,
women, old, young, dominant
and marginalized ethnic
groups) value about the
production forests in which (or
near which) they live?

What strategies exist and can
be developed for bringing
together the ideas of formal
production forest managers and
local community members
(including women and other
marginalized groups)?

How can agreements be
facilitated in existing large and
complex stakeholder networks
around tropical production
forests?

How do differential roles in the
community explain and affect valuations
among multiple interests and to what
extent are people able to express their
views and influence decisions on forest
management?

How have existing strategies performed
and how can they be structured and
improved to better meet objectives? How
do groups’ and individuals’ power
relationships help to explain their
attitudes and their actions? How would
recognition of sensitization and capacity-
building needs help to achieve common
understanding?

Analysis and recognition of power
relations. What resources are
irreplaceable for each gender and should
thus be addressed as a priority?

Guidelines/uses developed
for forest resources that
incorporate and recognize
local values

Guidelines and mechanisms
for forest resource use
developed that
reconcile/resolve trade-offs
and build common
understanding between
forest managers and
communities

Guidelines and mechanisms
developed for use of
government agencies,
certification bodies, private
enterprises and communities

Research partners

Type of research

Organization

Research partner contributions

Leads research; oversees and coordinates
methodological development and implementation of

research project

Links to policy at national, regional and global level

Analyzes benefit-sharing arrangements; links to policy
at national, regional and global level

Conducts gender analysis and methodology

development

partner
Participating CIFOR
CGIAR Center
International FAO
level PROFOR
ICRW
IUCN

Country or site
level

IFRI (International Forestry
Research & Institutions
research program)

ITTO
FORDA, Indonesia

Forest Research Institute of
Papua New Guinea

University of Kisangani
(Cameroon)

Universidad de Sao Paolo
(Brazil)

WOCAN

WEDO

Ministries/departments of
gender and development

Links to policy and advocacy and national, regional
and global levels

Shares multi-country, extended-period (15 years) data
sets on institutional, socioeconomic and biophysical
aspects of forests and forest management

Links to policy at national, regional and global levels
Engages in national- and regional-level policy
development

Engages in research and policy development at
national and subnational levels

Engages in research and policy development at
national and subnational levels

Engages in research and policy development at
national and subnational levels

Engages in gender advocacy at national and
subnational levels

Engages in gender and advocacy at national and
subnational levels

Engages in policy advocacy at national and subnational
levels
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2.2.9 Sentinel landscapes

Component 2 would use sentinel landscapes to gather baseline data and monitor changesin
people, institutions, forests, trees and genetic resources. These landscapes would cover a
gradient of socio-ecological conditions and would include networks of study sites that would be
remeasured at regular intervals. The factors that threaten forests, trees and genetic resources
and/or their response to experimental treatments and current management activities would be
tracked. Long-term monitoring (including remote sensing) would allow us to establish and test
the factors that condition success or failure of interventions aimed at enhancing the capture and
distribution of benefits of production forests between local men and women.

Ideally, sentinel landscapes would allow us, through a mix of diachronic (permanent plots,
repeated censuses) and synchronic (large scale inventories, screenings) approaches, to
understand the effects of the main social and environmental factors on the structure, diversity,
dynamics, C-storage capacity and resilience of forests, trees and genetic resources and to test the
effects of management options. This knowledge base would then be used to design improved
conservation strategies and multiple-use management systems for trees and forest ecosystems
that also take into account the values, needs and priorities of different resource users, and
minimize conflicts among them.

2.2.10 Impact pathways

The research team for Component 2 will be accountable for the successful delivery of the
outputs related to the conservation and use of forest and tree resources; it will also engage and
share responsibility with key partners for the dissemination and adoption of the project’ s outputs
to achieve the expected outcomes. The indicators, methods and best practices developed will
provide the scientific and practical foundations for enhancing certification schemes to include
appropriate attention to conserving genetic diversity and promoting equity in the distribution of
benefits. Capacity will be enhanced in project countries to carry out the processes of
identification and devel opment, dissemination and adoption of best practicesin conservation,
management and use of forests and tree genetic resources. The adoption of these practices will
lead to an increased level of conservation of important forest and tree resources for future
generations; the availability and use of abroader range of trees and their products will improve
the well-being and food security of people living in areas of high poverty, as well as ecosystem
resilience.

Stakeholder analysis will enable the project team to integrate target groups into the research
process to ensure the relevance and uptake of research findings. In addition to engaging with the
national and regional forestry research community (NARS), thiswill involve extension services,
farmers or NTFP-collector groups (including both men and women), forest enterprises
(including small-scale, NTFP-focused enterprises) and national and international NGOs. Local
people will participate in the research and be the ultimate beneficiaries through enhanced
management capacities, reduced levels of local conflict and greater inclusion in decision-making
processes governing production forests.

Resear ch outputswill be used at multiple levels asillustrated in the following examples.

Practical indicators of genetic resources will be useful for policy partners (e.g., ITTO),
managers and certification schemes (e.g., FSC) to take into account genetic diversity in
management plans or standards.
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Methodology for arapid in situ evaluation of diversity of useful traits of wild and semi-
domesticated fruit tree species will be useful for producer organizations, managers and
breeders.

New silvicultural tools, harvesting guidelines and approaches for multiple-use
management, integrating NTFPs (including bushmeat) and other servicesinto
management plans will be of interest to international policy/practice partners (e.g., FAO,
ITTO), the World Bank and other development banks, government agencies and training
institutions.

The identification of stand-level trade-offs in multiple-use management systems as they
relate to regulatory frameworks or certification will help in the design of better adapted
certification standards and more favorable policies at the national level. This output will
be of considerable use to certification schemes (e.g., FSC standards for Small and Low
Intensity Forest Management (SLIMF)) and government agenciesin charge of
production forests.

Integrating NTFPs (including wildlife and bushmeat) into multiple-resource forest
management will conserve important environmental services and safety nets for the
poor, aswell as building local confidence and capacity in management of both timber
and non-timber products. We will collaborate with international organizations (e.g.,
CPF, ITTO, FAO), national and local governments, industry and national and
international NGOs in the development and dissemination of improved silvicultural and
monitoring practices for conservation and sustainable management of production forests,
to reach end users more effectively.

A more holistic approach to forest management will aso have indirect benefits (see Box
2.3), such as reducing conflicts between companies and local people through attention to
NTFPs, many of which are collected by women. At national and local levels, research
will empower development and knowledge-sharing partners to provide tools and
knowledge to governments, companies and communities for the devel opment and
adoption of sound policies, standards and management arrangements.

The adoption of these practices is expected to contribute to the following impacts: (1)
conservation and increased use of forest and tree genetic resources; (2) increased social and
economic benefits from forest and agroforestry goods and services; (3) enhanced access of
women and other disadvantaged groups to benefits and decision making at al levels; and (4)
reduced deforestation and degradation (see Figure 2.3 and Section 3.1 for gender-specific
impact pathways).
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Box 2.3 The benefits of better managed production forests

Better managed production forests suffer less unnecessary damage during harvesting, thus ensuring a
better living environment for local communities (e.g., less pollution, maintenance of water quality and
conservation of important local resources); this results in greater ecological and economic value of the
remaining forest stands, less forest degradation and more CO; stocks in the logged-over forests.

Carbon: The potential global contribution of improved tropical forest management to carbon retention is
substantial. With a total area of about 350 million hectares of tropical moist forests designated for
production, research® shows that improved timber harvesting practices would retain at least 0.16
gigatons of carbon per year (Gt CO; yr ), amounting to about 10% of the total emissions linked to
deforestation.

Degradation. biodiversity: Production forests sustainably managed for multiple uses? allow combined
economic benefits—mixing short-term returns from NTFPs or wildlife and long-term returns from
timber—with as much as 30% less damage to the residual stand. This is potentially applicable to more
than 100 million hectares of timber concessions in Central Africa, Amazonia and Southeast Asia.

Economics: Improved management practices (including RIL) increase the efficiency of the timber sector,
allowing an optimal use of equipment (20% lower heavy machinery needs) and less waste (up to 20% of
logs are forgotten in conventional logging operations). This ensures generally a better financial return on
a hectare basis and the need to use a smaller forest area for the same production level.?

Given the rate of adoption of management® and certification in the tropics,> we can expect our research
to contribute to the adoption of ecologically and socially sustainable production and management
practices for 9.3—27.8 million hectares of production forests. This may result in secondary benefits of
between 0.01 and 0.03 Gt CO; yr of averted emissions, as well as in a significant decrease in
biodiversity loss due to forest degradation, with 3—9 million hectares of more productive forests not
unnecessarily degraded by harvesting activities.

References:

! Putz, F.E. et al. 2008. Reduced-impact logging: challenges and opportunities. Forest Ecology and
Management 256: 1427-1433.

2 Guariguata, M.R. et al. 2010. Compatibility of timber and non-timber forest product management in
tropical forests: perspectives, challenges and opportunities. Forest Ecology and Management 259(3):
237-245.

® Putz, F.E. et al. 2008.

4 ITTO. 2006. Status of tropical forest management 2005. ITTO Technical Series no. 24, ITTO,
Yokohama, Japan.

5 Auld et al. 2008. Certification schemes and the impacts on forests and forestry. Annual Review of
Environmental Resources 33:187—211.
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2.2.11 Milestones
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Years Research Theme 1 Research Theme 2 Research Theme 3 Research Theme 4

1-2 Existing partnerships reinforced and new partnerships established, memoranda of
understanding and subcontracts in place with research partners in relevant countries. Roles
and responsibilities agreed for each stage, capacity-strengthening elements established for
PhD and postdoctoral fellows (including women) from national institutes. Priority sites,
species, populations identified and standardized methodologies to be used across sites
agreed upon with partners ideally associated with sentinel landscapes. Data-sharing
agreements developed. Monitoring and evaluation systems developed and agreed (in
collaboration with other component teams).

Continuation of ongoing relevant projects. Joint fundraising to develop new projects or
expand existing projects to new countries.

2-4 Sampling carried out, Phenotypic Literature reviews Research conducted
lab analysis observation carried and scoping in selected priority
conducted, data out, field trials across assessments on past country sites.
assembled from environmental experiences and Institutional factors
diverse sources, gradients to lessons learned on and conflicts mapped
baseline data understand plasticity  several dimensions for each site.
collected in pilot sites and adaptation of multiple-use Community value
using participatory established for key forests carried out. and community—
methods, genetic species; sampling Multi-stakeholder company conflict
status of first group carried out, genomic  dialogue platforms profiles developed.
of priority species libraries developed established. Community-level
evaluated. Threat and Bottlenecks identified monitoring indicators
analysis, evaluation genotyping/sequence and opportunities for  developed. Various
of genetic variability analysis undertaken; targeted manuals and
in traits for first-level spatial data interventions guidelines developed
priority species, data assembled; students  discussed with (coordination
analysis, journal trained; genetic partners and between
publications. status of first group proposed. government,

of priority species Continuation of companies and
evaluated, results ongoing relevant communities,
obtained. projects approaches for
lowering company—
community conflicts,
improved benefit
sharing)
Completion of most preexisting projects and start of new portfolio of relevant projects. Joint
fundraising to develop new projects or expand existing projects to new countries.
4—6 Guidelines and Data (field, Interim research outputs synthesized to

strategies drafted;

community training
carried out at pilot

sites.

traditional knowledge
and laboratory)
combined with
spatial data to link
phenomes with
genomes; field trials
of a select few
species for
incorporation into
breeding programs
established.

further guide changes in policy and develop
best practices for designing multiple-use
systems and monitoring their outcomes.

Case studies developed for modular training materials on forest genetic resources, multiple
forest use (including non-timber forest products), resource conflict resolution.

New major round of fundraising.

Research outputs placed in peer-reviewed journals and peer-reviewed reports and

disseminated through various vehicles to national and global scientific and policy arenas
(e.g., policy briefs, community feedback sessions, national policy roundtables, exchange
meetings between communities, practitioners and policymakers).
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Years Research Theme 1 Research Theme 2 Research Theme 3 Research Theme 4
7-8 In situ protection Evaluation of genetic  Uptake by relevant Guidelines,
strengthened, ex situ variability in traits for certification strategies, policy
collections first-level priority agencies, NGOs and briefs disseminated.
established (live species, contribute to the private sector
gene banks, seed Theme 1 in
bank collections), prioritizing Use o_f_manuals_,
extension material geographic areas for practltlc_)ner gmdes
conservation and use and policy briefs by
in forest and NGOs, local
farmland in the light governmen_t and .
of global challenges companies in their
community work.
National and subnational policies changed to National organizations adopt the
reflect guidelines, strategies implemented. recommendations derived from the research
Changes observed in conservation and and are embodied in regulations and local
management practices at local level, i.e., norms. National project advisory committees
increased number of tree species retained in play central roles in encouraging use,
farmers’ fields, increased implementation of application and revision of manuals, guides,
actions to conserve priority tree species and policy briefs and tools.
populations by national management
agencies and international forest
management (such as FSC) and conservation
organizations, more planting of vulnerable
species.
9-10 Reduced threats and Evaluation field Conversion of Resource and

greater use of intra-
and interspecific
diversity, as
indicated by
monitoring of pilot
sites; greater
recognition by
development
organizations of the
importance of tree
species for food and
other needs.

trials; impact of
research taken so far
assessed; contribute
to the component’s
strategy for
management and
conservation of the
genetic resources of
priority species.

multiple-use
managed forests into
other land uses is
reduced with respect
to mono-dominant
uses and forest
protected areas

recourse diagrams
and community
monitoring tools
applied for
monitoring. External
impact assessments
of research
encouraged. Reduced
conflicts between
local communities
and companies.

Long-term, effective management and conservation of forest and trees and their genetic
resources in three regions is in place.

Rights allocation regimes and alternative resource access options are understood (and put
into practice) by multiple-resource users. Improved distribution of benefits to the poor
(including to women and ethnic minorities) such as enhanced resource access options,
increased employment opportunities and incomes, improved capacities and opportunities to
sustainably manage production forests. Capacity of local communities to engage in collective

action strengthened.

2.2.12 Role of partners

Most of our work will be carried out under some form of partnership. Relevant partners

belong to al three categories defined in Section 3.2.

We will develop and carry out research activities with our research partners (presented in the
research partner tables for each component). At international and regional levels,
collaboration with advanced research institutes (ARIS), regional centers and universities will
ensure the scientific relevance of our work while at the same time covering a wider range of
scientific fields. These partners will bring their own strengths and fields of expertise into our
joint research. The association between Component 2 and ARI teams will constitute the core
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team at the global level to develop and implement research project proposals to develop
international public goods (1PGs).

The global or regional networks developed for the conservation of genetic resources of crop
trees (CacaoNet, COGENT) and other important tree species (APFORGEN, SAFORGEN
and LAFORGEN) will contribute to Themes 1 and 2 by increasing our overall capacity in
assessing genetic diversity and pre-breeding activities. National research partners will be an
integral part of the research design and implementation at the country level. They will play an
essential role in grounding our research in local redlities, bring their knowledge of local
conditions to the partnership and, in return, benefit from technology transfer and capacity
building from the international partner teams. They are also important vectors for the
inclusion of our joint research findings into new curricula.

Our policy and practitioner partners enter the picture to improve impact. These devel opment-
oriented organizations are the immediate and intermediate clients for research results in our
impact pathway. For example, the Component 2 teams will work upstream with the UN CBD
Secretariat to bring the most up-to-date scientific knowledge into the documents prepared for
the Subsidiary Body for Scientific, Technical and Technological Advice (SBSTTA) and
UNFCCC Conferences of the Parties. At the national level, our close engagement and
partnerships with the managers (logging companies, communities, major consulting firms
such as SGS) and the administrations in charge of forests keep our agenda relevant to local
needs (while addressing the global PG demand) and influence the policy decisions about the
management of forests and tree resources. We will work to establish new partnerships with
development organizations, such as WFP, Oxfam, CARE and others, and environmental
NGOs, such as WWEF, to increase the likelihood of our research results being applied at the
grassroots level. We will convene periodic meetings with these organizations to foster
understanding and information exchange.

The knowledge-sharing partners facilitate the communication of our findings to key target
audiences, as well as to students, the media and the general public. International research
networks (e.g., [UFRO), conservation organizations (e.g., IUCN) and development agencies
(e.g., the World Bank) can all mobilize their networks to reach key policy and practitioner
communities. Others, such as RECOFTC, can ensure that research results are incorporated
into training curricula for forest-related practitioner communities. Still others, such as CATIE
and the University of British Columbia, can incorporate relevant perspectives and
experiences into graduate training in forest-related disciplines. At national and local levels,
knowledge-sharing partners will assist in disseminating research results in the formats and
languages most accessible to local users.

A non-exhaustive list of key policy/practitioners and knowledge-sharing partners at various
levelsisprovided in Table 2.2.
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Table 2.2 Illustrative list of policy and knowledge-sharing partners for

Component 2

Levels/types Policy and Roles/ Knowledge- Roles/
practitioner contributions sharing contributions
partners> partners
International CBD Adoption of research  CBD Distribution of
level results and research information;
translation into policy development of
decision guidelines, policy
guidance documents
FAO** Synthesis of FAO** Distribution of
information for best research information;
practice guidance at development of
global levels guidelines, policy
guidance documents
FSC Translation of
research results into
standards and
guidelines for
producers
ITTO Promotion of ITTO Distribution of

Regional level

Environmental
and social
NGOs

Forestry
consulting
firms (SGS,
FRM...)

IFAD,
International
Development
Banks

COMIFAC

OTCA

including multiple-
use forest into SFM
guidelines

Testing and use of
methods or
guidelines developed
by research

Testing and use of
methods or
guidelines developed
by research

Mainstream research
results in
development projects

Translation of
research results into
policy guidance for
Congo Basin
governments

Translation of
research results into
policy guidance in
Amazon basin
countries

Environmental

and social NGOs

Panos

RECOFTC

CATIE

research information;
development of
guidelines, policy
guidance documents
Distribution of
research information;
development of
guidelines, policy
guidance documents

Use of content in
training journalists

Use of content in
training courses

Use of content in
graduate curriculum
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Levels/types

Country or
site level

Policy and
practitioner
partners™>
Ministries in
charge of
forests, forest
resources and
environment

Ministries,
agencies in
charge of
gender and
community
development

Technical and
extension
agencies
Certified and
managed
timber
companies
Environmental

and social
NGOs

Roles/
contributions

Adoption of research
results and
production of
relevant improved
policies

Adoption of research
results and
production of
relevant improved
policies

Testing of new
methods developed
by research

Field sites and
resources to develop
/ test new
management

Testing and use of
methods or
guidelines developed
by research

Knowledge-
sharing
partners

Technical and
extension
agencies

Environmental

and social NGOs

Local media
organizations

Roles/
contributions

Dissemination of new
methods to
practitioners

Distribution of
research information;
development of
guidelines, policy
guidance documents
Use of content in
training journalists
and local people

* See the list of abbreviations at the beginning of this proposal.

** Partner with substantial gender-relevant programs

2.2.13 Prioritization

Achieving the expected outcomes and contributing to the above-mentioned impacts will
require detailed understanding of many different issues and stakeholders. Therefore, it will
not be possible to reduce effort in a given study site without compromising the quality of
research outputs. We will respond to fluctuations in the available budget by increasing or
decreasing the number of cases/study sites. Priority will be given to those
countries/sites/species that offer the best learning opportunities, partnerships, baseline data
and potential for impacts. Other prioritization criteriawould be possible synergies with other
components (in the context of sentinel landscapes) or CRPs, representativeness of the entire
portfolio of research and potential to generate I1PGs.
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2.3 Component 3: Landscape management for
environmental services, biodiversity conservation
and livelihoods

F Degradation

Reforestation and
Agroforestation

Carbon stocks, Mg/ha
Deforestation

Old growth Logged-over Secondary and Annual Grassland  Mosaic landscape with
forest forest agroforest crops agrofarestry, plantations,
crop fields, woodlots

- Understanding drivers of forest transition as a prerequilsite far thelr
management.

« Understanding consequences of the forest transition for enviranmental
goods and services and livelihoods.

= Enhancing responses and policy options to sustain and maximizz environ-
mental and social benefits from multifunctional landscapes.

2.3.1 Introduction

Using the “forest transition” as a conceptual framework, this component of CRP6 will

analyze the localized driving forces (c.f. Component 5) behind the decline and recovery in
ecologically functional forest and tree cover and consequences for livelihoods and

landscapes. The key problem this component addresses is how to manage for multiple
benefits and multiple stakeholders at the landscape scale. Within this research framework, we
will investigate the institutional and policy options for reducing the conversion of remaining
natural forests while not compromising rural livelihoods. In addition, bolstering collaborative
governance mechanisms and increased local and national institutional capacity will contribute
significantly to thisaim.

To leverage the unique opportunity offered by the work of Component 3, it is essential to
understand trends in forest and tree cover. Historically, forested countries have experienced
phases of fluctuating forest area, shifting both the quantity and the quality of tree cover in
landscapes. The progress of a country or region along the so-called “forest transition curve’
has tended to mirror demographic change and often concomitant economic devel opment.
Depending on stakeholder perspectives, changes can imply environmental degradation or
improvement.” However, various trajectories along the curve can lead to the suboptimal
outcomes now experienced from the perspectives of rural communities and societal

8 For example, according to the FAO Forest Resource Assessment (www.fao.org/forestry/fralfra2010/en), Asia
isthefirst tropical region to record aforest transition from a decrease to a net increase of forest cover. However,
new tree cover through the development of plantation forestry based primarily on afew highly productive exotic
species has little in common (other than the label “forest™) with the biologically diverse vegetation that it
replaces.
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resilience, where tree cover loss lead to deficits in forest-based livelihoods and environmental
goods and services, and biodiversity decline.

As aresult, integrated landscape restoration efforts must be sensitive to terminology that
connotes control of land and resource use by one side or the other.™ A central challenge
facing integrated landscape management is the institutional dichotomy between “forest” and
“non-forest” land. For example, while conservation efforts continue to focus on the
management of protected areas (PAs),” most of the world’ s biodiversity occurs outside PASs,
primarily in fragmented landscape mosaics containing a range of land use categories. The
traditional policy focus of forestry agencies on objectives related to “form” (e.g., percentage
of forest cover maintained) must be transformed into objectives related to “function” and
“quality” if the complex trade-offs between conservation and development outcomes are to
be resolved.”

While the segregation of functions (e.g., strict protected areas adjacent to intensive
agriculture) as an approach to natural resource management is possible, the reality isthat the
boundaries between land uses are often not clearly delineated. Hence, more integrated
approaches are required. In addition, empirical evidence is needed to understand the longer-
term trgjectories and drivers of change (see Component 5), including those that are climate
induced (see Component 4 and CRP7), that affect the functionality of landscapes on which
human welfare depends. Holistic models are needed for the conservation of diversity,
including intraspecific genetic diversity, integrating ex situ, in situ and circa situ (on-farm)
approaches (see Component 2) that do not undermine communities' ability to achieve
substantial improvementsin their livelihoods.”

The future flows of environmental goods and services’® from forested |andscapes ultimately
depend upon integrated approaches to management, use and conservation.” In developing
countries, the non-market values present in fragmented |andscape mosaics, such as
environmental service provision, are often accorded little priority, and the sustainable
productive potential of different land areasis often inaccurately assumed during land use
planning. The inability to adequately assess such non-market values results in both damaging
and inopportune loss of environmental services, aswell as reduced productivity of marketed
agricultural and forestry products. Managing for sustainable utilization and conservation

™ Even the meaning of the term “forest” has become an arenafor debate, with an emerging need to differentiate
between “natural forest” (in various degrees of ecological disturbance/recovery and management, such as for
wildlife and other non-timber forest products (NTFPs)), “plantations’ (with or without differentiation between
agricultural and forestry trees and tree crops, usually inferring monocultures or few-species mixtures), “mixed
tree-based land use” (often referred to as agroforestry or reforestation/restoration) or conversion into pasture for
livestock grazing.

™ However, the CBD recently set anew target: “17% of terrestrial lands will be under formal protection by
2020". Hence, understanding the human, social, economic and biological impacts of this increased protection,
and ultimate annexation, will require considerable research effort.

"6 Sunderland, T.C.H. et al. 2008. Conservation and development in tropical forest landscapes: atime to face the
trade-offs? Environmental Conservation 34(4): 276-279.

" Xu, J. et al. 2009. Functional links between biodiversity, livelihoods, and culturein a Hani swidden landscape
in southwest China. Ecology and Society 14(2): 20 [onlin€] http://www.ecol ogyandsociety.org/vol 14/iss2/art20/.
"8 For the purposes of this document, “environmental services’ can be taken to include: provisioning (food,
energy, biomass), regulating (water quality, pest and disease control, carbon sequestration), supporting
(pollination, seed dispersal, nutrient cycling) and cultural (aesthetic, recreation, spiritual) services.

" Lele, S. et a. 2010. Beyond exclusion: alternative approaches to biodiversity conservation in the developing
tropics. Current Opinion in Environmental Sustainability 2: 94—100.
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outcomes requires explicitly investing in negotiating and managing the inherent trade-offs
between the two through more effective land use allocation practices, as well asimproved
modalities for assessing and managing environmental services.*

The characteristics of landscape governance also play akey role in determining which goods
and services are given priority and how benefits are distributed. The fate and history of many
formerly forested |andscapes have been determined by decisions to convert forestlands to
agriculture, pasturelands or plantations, or to conserve them as protected areas,®! often
without due consideration of the interests or incentives of forest communities and farmers.
Weak and unclear tenure and access right regimes have proven particularly problematic, and
the perspectives of local women have counted for even less. The sustainable management and
use of forest resources, as well as extensive agroforestry systems, have traditionally been
excluded from formal land use planning, despite their importance to forest-dwelling people
and farmers. At the global level, multilateral environmental agreements establish objectives,
obligations and opportunities for national policies and strategies, but rarely harness or
recognize the potential of community-managed forests and agroforestry to advance
environmental objectives.

However, the increasing trend toward the decentralization of forest governance,® coupled
with efforts to enhance transparency and public scrutiny of government and private sector
actions, are improving the governance systems that affect multifunctional landscapes.® More
collaborative and transparent governance mechanisms are needed to overcome the traditional
lack of cooperation between science, government, corporations and local communities.® An
integrated multi-stakeholder assessment process that reaches out to all relevant communities
has to be the basis for meaningful change. In this regard, research into tenure and land rights
undertaken as part of Component 3 will examine ongoing negotiation mechanisms and land
tenurereformsin fully or partially forested landscapes that can contribute to improved
landscape management. Our work will also illuminate how governance processes and
ingtitutions at local and landscape levels can be reformed to become more legitimate, to

8 Wackernagel, M. and Rees, W.-E. 1997. Perceptual and structural barriers to investing in natural capital.
Economics from an ecological footprint perspective. Ecological Economics 20: 3—-24; Baumgartner, S. 2007.
The insurance value of biodiversity in the provision of ecosystem services. Natural Resource Modeling 20(21):
87-127; Hooper, D. et al. 2005. Effects of biodiversity on ecosystem functioning: a consensus of current
knowledge. Ecologica Monographs 75(1): 3-35.

8 Given the recent CBD 2020 target that “17% of terrestrial ecosystems are to be protected”, PAswill continue
to be amgjor tool for biodiversity conservation; exploring ways to mitigate social conflict while enhancing
benefits from PAs remains a pertinent research issue.

8 Agrawal, A. et al. 2008. Changing governance of the world’ s forests. Science 320: 1460-1462.

8 Ostrom, E. 1990. Governing the commons: the evolution of institutions for collective action. Cambridge
University Press, New Y ork; Ostrom, E. 2007. Going beyond panaceas special feature: a diagnostic approach
for going beyond panaceas. Proceedings of the National Academy of Sciences USA 104: 15181-15187; Giller,
K.E. et a. 2008. Competing claims on natura resources: what role for science? Ecology and Society 13: 34.
[onlin€] http://www.ecologyandsociety.org/vol 13/iss2/art34/.

% Colchester, M. 2004. Conservation policy and indigenous peoples. Environmental Science and Policy 7: 145—
153; Tomich, T.P. et a. 2004. Asking the right questions: policy analysis and environmental problems at
different scales. Agriculture, Ecosystems and Environment 104; 5-18; Cash, D.-W. et a. 2006. Scale and cross-
scale dynamics: governance and information in a multilevel world. Ecology and Society 11: 8. [onlin€]
http://www.ecol ogyandsociety.org/vol 11/iss2/art8/; Kristjanson, P. et a. 2009. Linking international agricultural
research knowledge with action for sustainable devel opment. Proceedings of the National Academy of Sciences
USA 106: 5047-5052; German, L.A. and Keeler, A. 2010. “Hybrid ingtitutions’: applications of common
property theory beyond discrete property regimes. International Journal of the Commons 4: 571-596; Colfer, C.
and Pfund, J.L. (eds). 2010. Collaborative governance of tropical landscapes. Earthscan, London.
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increase the security of rights and to balance customary norms and formal policy and,
ultimately, to provide insights into what kinds of land use rights lead to optimized outcomes
for conservation and devel opment.

2.3.2 Thematic focus

This component will have the following three main research themes (closely linked with
research undertaken in other components of CRP6 and other CRPs):

1. understanding the drivers of forest transition at the landscape scale (e.g., demographic
processes, infrastructure development, tenure reform, policy regulation and
incentives, governance and power relations) and developing options for their
mitigation (linked to Component 5 on global trade and investment);

2. understanding the consequences of forest transition for sustaining and provisioning
environmental goods and services to benefit livelihoods of the poor and
disadvantaged (linked with Component 1 on smallholder livelihood aspects,
Component 2 on sustainable forest management and Component 4 on climate
change);

3. integrating a network of learning landscapes in which local monitoring and
evaluation, coupled with adaptive management, link stakeholder interests to actual
performance and opportunities to change incentives at the landscape scale and,
through cross-site comparison, at the national and regional scales.®

The Driver—State—-Response framework (see Figure 2.4) points to the following broad groups
of research questions.

1. How do national and local driversinteract to modify and/or sustain landscape
composition (components/habitat types/land uses) and mosaic configuration?

2. What are the current state and role of biodiversity assets and environmental services
in livelihood strategies in forest mosaic landscapes?

3. What ingtitutional and governance frameworks define the occupation, use and
management of such landscapes and guide the allocation of benefits and
responsibilities?

4. What are the consequences of the landscape composition and spatial configuration for
specific stakeholders?

5. How can stakeholders and their external supporters influence the structure of such
landscapes (enhance productivity, better manage and protect resources, maintain
services, balance trade-offs, etc.) to reduce conflict and enhance functionality?

% These landscapes differ from sentinel landscapes (see Annex 4) in that they represent existing and new
landscape sites, some with long-term data sets, in which additional research will be undertaken as part of this
component. A subset of these sites may be selected as sentinel landscapes, and will accordingly be closely
aligned with relevant research outputs of all five components.
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Figure 2.4 Driver—state—response framework

2.3.3 Objectives and expected outcomes (10 years)

The goal for this component is to provide knowledge and solutions for how society, across
the various stages and patterns of tree cover transition, can best achieve the management of
multifunctional landscapes. This research will be undertaken in a manner that balances the
provisioning functions of ecosystem goods and services for local stakeholders and external
markets with the maintenance of natural capital and social inclusiveness.

Within 10 years, research undertaken under the three research themes within this component
will have contributed to the following changes.

1. Intemporal terms. When dealing with tree-based systems across the transition,
longer-term impacts should be expected, usually in the range of 10-30 years.
However, research conducted under Component 3 of CRP6 will both reduce the
conversion and degradation of forests and enhance the restoration/rehabilitation of
forestlands. The restoration of tree cover and forest functions (including
environmental services and biodiversity) will thus be accelerated while meeting the
needs of poor and disadvantaged communities and contributing to national
devel opment.

Relevant outcomes include the following. Local resource managers will have access
to and be able to use cost-effective tools to appraise the likely impacts of changesin
land use on watershed functions, biodiversity, carbon stocks and the economic
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productivity of the landscape, and to restore forests and the services they provide.
What historically has taken a decade, or longer, of intensive research and negotiation
support could feasibly be replicated in athird to half the time.

. In gpatial terms, Component 3 of CRP6 will lead to: (i) an increase in the area of

natural and sustainably managed (woody) vegetation with effective protection; (ii) an
increase in the area of multifunctional zones that provide for production within
forested landscapes while maintaining biodiversity assets and the provision of
environmental services,; and (iii) adecrease in the area of low-value, contested and
formerly forested land that can be transformed into productive agroforestry/forest
landscape mosaics.

Relevant outcomes include the following. Land use planners and practitioners will use
principles and methods resulting in clearer recognition of conservation and
development trade-offs in land and rights allocation, notably tenure, leading to
optimized biodiversity and livelihood outcomes.

In functional terms, Component 3 of CRP6 will enhance rura livelihoods and
environmental service provisioning, while acknowledging that trade-offs must be
ultimately recognized and negotiated. Environmental services will be integrated using
appropriate criteria and indicators that reflect the drivers and consequences of tree
cover transitions.

Relevant outcomes include the following. Local and national agencies will identify
environmental service flows and biodiversity assets, supporting efficient and effective
conservation, management and marketing of, and rewards for, the provision of
environmental services. Opportunities for ecological restoration will be fully used;
trade-offs will be recognized and the contest over them will be eased by negotiation.

I nstitutionally, the knowledge and solutions generated under this component of CRP6
will support the delivery of forest and tree services through innovative rewards and
incentives, particularly through payments for environmental services (PES) systems.
These will support social and economic relations between external and local
stakeholders that strive for reciprocity, and seek a balance of fairness and efficiency.

Relevant outcomes include the following. Local and external stakeholders will
negotiate and have access to arange of conditional and performance-based
arrangements that support the provision and maintenance of environmental services
and biodiversity assetsin productive landscapes. Community involvement will be
based on collaborative decision making aided by monitoring tools for strengthening
meaningful participation in conservation and land use planning, especially by women
and other disadvantaged groups.

Geographic priorities

We will identify the geographic priorities for this research component through a systematic
process of portfolio analysis. The criteriawill include the use of representational approaches
for the establishment of landscapes that will strengthen the power of this research by
spanning arange of climatic zones, forest types (biomes/ecoregions), human population
density, associated livelihood strategies and collaborative governance approaches. A balance
will be sought between humid and dry forest zones, as their primary environmental service
issues differ. A detailed geographic priority-setting process will take place during the first
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year of CRP6 implementation, building on and rationalizing existing research sites and
networks.

At the regional level, priorities are:
- Latin America: Amazon Basin, Andean region
Africa Humid forests of the Congo Basin and West Africa; Miombo, Sahelian and
other dry forests
Asia: South, Southeast Asia

At the country level, priority countries where we expect to undertake research and
demonstrate outcomes are:
Latin America: Colombia, Brazil, Ecuador, Bolivia
Africa: Cameroon, Democratic Republic of Congo, Ghana, Sierra Leone, Guinea,
Burkina Faso, Mali, Uganda, Kenya
Asia-Pacific: China, Indonesia, India, Vietnam, Cambodia, Laos

2.3.5 Theme 1: Understanding drivers of forest transition as a
prerequisite for their management

Rationale

Landscape transformation, and thus qualitative and quantitative tree cover transition, is often
driven by awide range of factors. These may include, among others, demographic processes,
infrastructure development, changing market dynamics, tenure reforms and policy regulations
and incentives. Understanding the drivers of forest loss requires an assessment of the multiple
interactions that shape forest transitions at the landscape scale and how they manifest in terms
of patterns and process in different biophysical, spatial and institutional settings.®

The aims of this research theme are to:

develop and share knowledge and replicable analytical methods on the spatial and
temporal patterns of qualitative and quantitative tree cover transitions and the roles of
national and local drivers of landscape change;

provide analyses of the winners and losers (e.g., indigenous peoples, poor and
disadvantaged, |arge-scale ranchers and farmers, elites, corporations, foreign
investors, land speculators) in various phases of current transformations and of the
existing and emerging opportunities to shift the balance between them; and

identify and influence public policy and market-based instruments to enhance the
ingtitutional architecture, at multiple scales, for negotiating the trade-offs between
biodiversity conservation, environmental service provision and economic

devel opment.

% Thisisin contrast to Component 5, which will assess and address the influence that external pressures from
large-scale investments associated with global market demand and expanding domestic markets have on social,
economic and ecological dynamics, primarily at national level. However, these factors can also have impacts at
the landscape scale, and this synergy and complementarity between the two components will strengthen the
overall impact of CRP6.
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Methods and research approach

This component builds on current and emerging practices in the Global Earth Observation
System of Systems (GEOSS)®’ science community through active cooperation at the
landscape level, coupled with national and global syntheses of tree cover and forest change.
The devel opment and application of models that improve our capability to record and predict
trendsin land use and cover changes form an essential contemporary requirement of planning
processes. Land use and cover change (LUCC) models that link drivers and actors to
observable change®® will be the main research method applied within this theme. An
understanding, at the driver and actor levels, of historical, geographic, demographic, political
and ecological contextsis a prerequisite both for any planned interventions and for the
exploration of aternative scenarios for land cover change.

LUCC models are underpinned by avariety of research tools that assist in the mapping of
local, public/policy and science-based interpretation of the landscape through “legends’ of
maps that have meaning across disciplines and stakeholders. The current terminology of
“forest” and “forest-derived” land cover typesis notoriously confusing and often inadequate
for the formulation of policy instruments. Remote sensing and geographic information
systems (GIS) technologies can provide both spatial and temporal framing, but these are only
of use when accompanied by complementary research undertaken on the ground. This can
include recording historical trends, participatory rural appraisals (PRAS), participatory border
delineation and mapping exercises, multi-stakeholder analysis and policy and governance
analysis aimed at devel oping a common platform for dialogue and analysis for local
governance, national planning and international debate. Coupling these with quantitative
techniques such as biodiversity assessment monitoring through permanent sample plot (PSP)
methods and other biophysical approaches will provide the multi- and interdisciplinary
methods required to understand both the drivers of forest loss and their impacts on
biodiversity and, potentially, livelihoods.

The primary reasons for undertaking a scientific analysis of changesin land cover are the
consequences of such change on awide range of stakeholder interests and the various ways
stakeholders can try to modify land cover changein their favor. The utility of concept-based
models will depend strongly on the types of entry point the models provide for feedback.

Four main types of “feedback” are as follows.

1. Land use, or the direct benefits that agents derive from their impact on land cover: this
usually involves direct learning and relatively short response cycles, athough thereis
ongoing debate about how much an economic lens misses real motivations of
different agents.®

2. Land use planning, or the attempts by stakeholders of land cover beyond the land
user, to change the rules that are part of the set of driversinfluencing land users.

8 http://www.earthobservations.org/geoss.shtml

8 Hersperger, A.M. et al. 2010. Linking land change with driving forces and actors: four conceptual models.
Ecology and Society 15(4): 1. [online] http://www.ecol ogyandsoci ety.org/vol 15/iss4/artl/.

8 villamor, G.B. et d. 2010. Diversity deficits in modelled landscape mosaics. Ecological Informatics
doi:10.1016/j.ecoinf.2010.08.003
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3. Agent-specific modifications of incentive structures that are conditional on
performance, such as forms of PES and related institutions.®

4. Generic changesin rules and economic incentives through policy change that is
expected to enhance environmental services and/or economic performance at the
(sub)national scale.

A fifth component of the system (5) is at the interface of 1-4 in the form of Negotiation
Support Systems,®* in which multiple stakeholders, usually based on their own understanding
and interpretation of the Drivers—State—Response relationship, negotiate a range of optionsto
manage the trade-offs between their respective stakes.

CIFOR and the World Agroforestry Centre have completed more than a decade of research
on the underlying causes of deforestation. This effort must now be shifted further down the
research-devel opment continuum and refocused on the impacts of land use change for
livelihoods, for example to answer the question: “how do land use changes pay off, and
where and under which circumstances?” With our global mandate and competencesin both
socia and natural sciences, both institutions have a comparative advantage in carrying out
comparative analyses. Such studies will inform decision makers at various levels about
policies and conditions that favor or impede sustainable devel opment and forest conservation.
Deforestation remains a major topic on global and national agendas. Carefully targeted
research will be able to reach the various constituencies and inform decisions regarding
deforestation and the links to livelihood change.

Research questions

This research theme will explore and analyze the links between the drivers of land use and
tree cover change at global/national/local scales, and identify opportunities to negotiate and
influence the reversal of current degradation and acceleration of ecological restoration and
rehabilitation, through both reforestation and agroforestry transformation.

Broad research questions Gender-specific aspects Examples of science outputs
(Component 3, Theme 1) of the research
question

- What are the major drivers and - How are the Empirical (including time series) data
patterns of qualitative and perceptions, sets of quantitative and qualitative
quantitative tree cover appreciation and tree cover transitions across
transitions, and how do they experiences of tree continents
vary with scale in space and cover transitions Analysis of the links between the
time? influenced by gender? drivers of land use and tree cover

- What are the consequences of What are the gender change at global/national/local scales,
commercial logging and forest impacts of such including its relationship with:
conversion for migrant-based transitions? . demographic change, including
agriculture or plantations? - How do different factors changes in rates of u,rbanization,

- What is the impact of that influence transition, circular and other migration
infrastructure development and including governance patterns, and human population
how can negative consequences arrangements, density
on the environment and incentives and

- road networks, and other

% van Noordwijk, M. and Leimona, B. 2010. Principles for fairness and efficiency in enhancing environmental
servicesin Asia: payments, compensation, or co-investment? Ecology and Society 15(4): 17 [onlin€]
http://www.ecologyandsociety.org/vol 15/issA/art17/.

- van Noordwijk, M. et al. 2001. Negotiation support models for integrated natural resource management in
tropical forest margins. Conservation Ecology 5(2): 21 [onlin€] http://www.consecol.org/vol5/iss2/art21
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Broad research questions
(Component 3, Theme 1)

Gender-specific aspects
of the research
question

Examples of science outputs

livelihoods be mitigated?

How do local stakeholders
interact with external ones in
various stages of forest

transition?

How do governance systems
and their reform influence
stages in forest transition at the
forest/agrarian interface?

institutional reform,

interact with gender
dynamics to produce
better outcomes?

infrastructure (e.g., pipelines,
hydrocarbon fields, dams, mines)

processing industry (linked to
Component 5)

national supply/demand and
import/export data and overall
economic development

- forest categorization and forest
policy regimes

Identification of opportunities to

negotiate and influence the reversal

of current degradation patterns and

acceleration of forest rehabilitation

and agroforestry transformation

Research partners

The partnership arrangements will increase in complexity across the three themes from a
more technical research approach in Theme 1, to amultidisciplinary approach in Theme 2
and then a more explicit multi-stakeholder, |ocation-specific approach in Theme 3.

Type of research
partner

Organization

Research partner contributions

Participating
CGIAR Center

International
level

CIFOR

World Agroforestry
Centre

CIAT

CIRAD
NASA
IUCN
GEOSS

HTA

IFPRI

Universities of Louvain-
la-neuve, Macaully
Land Use Research
Institute, Gottingen,
FOCALI university
network in Sweden,
University of Maryland

Forest Trends

Rights and Resources
Initiative (RRI)

WRI

Contributes interpretation of forest types and forest
policy domains, as well as human livelihood (poverty)
perspectives for forest-dependent people

Contributes research on the drivers of forest transition
(tree cover dynamics within broader land use change
patterns) and its interface with agriculture at the
landscape level

Quan_ti_fies and models agricultural drivers of forest
transition

Contributes expertise on forestry/agroforestry interface
Undertakes analysis of land cover change

Provides comparisons of forest transitions (e.g., in LLS)

Links the world’s many stand-alone biodiversity
monitoring systems and connects them to other Earth
observation networks that generate relevant data, such
as climate and pollution indicators

Has shared interest in modeling agricultural drivers of
forest transition—coordination with CRP1.2 via ASB
partnership

Has shared interest in modeling agricultural drivers of
forest transition—coordination with CRP2 via ASB
partnership

Analyze forest transition patterns in relation to drivers
of change

Conducts case studies of forest transition and its
relation to policies

Provides analysis of options for tenure reform and
“boundary organization” interface with advocacy
organizations and national policymakers

Analyzes changes in forest cover and its relationship to
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Type of research Organization Research partner contributions
partner
drivers and policies
IMFN Implements sustainable management of forest-based
landscapes through the Model Forest approach
Regional level CATIE Conducts forest transition analyses in Central America
and Amazon
ICIMOD Conducts land use change analysis in greater Himalaya
subregion
AIT Conducts land use change analysis and research
RECOFTC Engages in research uptake and dissemination through
training
Country or site FORDA (Indonesia) Collaborates in analysis of national and local patterns of
level forest transition in Indonesia
NAFRI (Laos), MARD Conduct research on land use planning processes
(Vietnam)
Ministries of forestry Engage in landscape management and restoration
(Guinea, Sierra Leone)
Embrapa (Brazil), LIPI Conduct land use monitoring
(Indonesia)
Indonesian Soil Collaborate in analysis of national and local patterns of
Research Institute forest transition in Indonesia
IRAD (Cameroon) Undertakes forest transition studies
Private sector RSPO (Roundtable on Conducts analysis of forest transition data in relation to
and NGOs Sustainable Palm QOil) proposed industry self-regulation
Private sector IPOC (Indonesian Palm Conducts analysis of land use trajectories preceding oil
Oil Commission) palm and drivers of smallholder oil palm expansion in

relation to emerging standards and policies

2.3.6 Theme 2: Understanding the consequences of the forest
transition for environmental goods and services and
livelihoods

Rationale

Therole of the different spatial configurations of forests and trees in the provision of
environmental services needs to be realistically assessed® so that appropriate incentives,
property rights arrangements and regulatory approaches can be negotiated and updated
through learning. Research shows that institutions and arrangements for the management of
multifunctional landscapes should be assessed in terms of their efficiency (realistic,
conditional, voluntary), fairness (pro-poor, pro-women, pro-untitled landholders, including
objectively measurable equity) and environmental sustainability. Existing results show that
thereis potential for using new property rights arrangements and flexible policy instruments,
often implemented through decentralized forms of government, to strengthen community
forest management and provide incentives for farmers and ranchers to invest in agroforestry
and other tree-based forms of land use.*®

% Malmer, A. et al. 2010. Carbon sequestration in tropical forests and water: acritical look at the basis for
commonly used generalizations. Global Change Biology 16: 599-604.

9 vandermeer, JH. (ed.). 2003. Tropical agroecosystems: new directions for research. CRC Press, Boca Raton,
Florida, USA; van Noordwijk, M. et a. 2004. Belowground interactions in tropical agroecosystems. CAB
International, Wallingford, UK. Scherr, S.J. and McNeely, J.A. (eds). 2007. Farming with nature: the science
and practice of ecoagriculture. Island Press, Washington, DC.
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M echanisms and contracts that provide conditional rewards for environmental services have
the potential to provide farmers and ranchers with incentives to conserve forest patches and
adopt restoration and agroforestry systems and other land uses associated with environmental
stewardship, if the appropriate tenure and rights conditions are in place, thus promoting a
greater degree of biodiversity conservation. The management of multifunctional landscapes
requires research tools and management mechanisms that strike a balance between (1) the
provision of goods and services; (2) short-, medium- and long-term resource and biodiversity
conservation and use objectives; (3) efficiency and fairness; (4) the interaction of biology and
policy in the pursuit of sustainable development of socio-ecological systems,* and the likely
increasing vulnerability of tree performance in the face of growing climate variability.®

This research theme will explore questions directed toward devel oping tools for
understanding the roles of trees and various forest types in providing a wide range of
environmental goods and services, and in maintaining biodiversity in landscape mosaics. It
will aso develop tools for ng trade-offs between these services and the direct benefits
of subsistence and marketed goods. Research under this theme will provide methods and
tools to assess and design PES schemes and other reward mechanisms and incentives for
reconciling conservation and devel opment objectives. Lessons learned from PES
implementation can have considerable application for the design and implementation of other
compensation or incentive schemes such as REDD+. Thus, there is close synergy between
Components 3 and 4.

Methods and research approach

A wide range of methods are used for understanding the various consequences of land cover
change for ecosystem functioning through “lateral flows’ (water, sediment, biodiversity and
landscape aesthetics). Current approaches in landscape ecology, ecohydrology and
conservation biology will be combined with methods that have their foundations in social and
economic science disciplines. For example, new approaches to biodiversity scaling in
landscape mosaics have recently been proposed,® incorporating two important aspects of
biodiversity in nature: scale and spatial variation in the supply of limiting resources. These
concepts can be used to understand and forecast species diversity in ecological communities
in landscape mosaics—an area in which the institutions involved in the implementation of
CRP6 have extensive experience and continuing ambitions. In the context of CRP6
biodiversity-related research, afocus on trees and their functional diversity is appropriate, as
trees provide infrastructure for the rest of the vegetation, are at the base of a major share of
food webs and have intricate relations with pollinators and seed dispersal agents.

To determine the locally perceived relevance and value of environmental services, aswell as
the (potential) value for external stakeholders,” it will be necessary, in collaboration with
local stakeholders, to develop indicators and effective monitoring systems to assess the
environmental services provided by different systems (primary forests, agroforestry systems,

% Anderies, J-M. et al. 2004. A framework to analyse the robustness of social—ecological systems from an
institutional perspective. Ecology and Society 9(1): 18 [online] www.ecologyandsociety.org/vol9/issl/art18/.
% Gebrekirstos, A. et al. 2008. Climate-growth relationships of the dominant tree species from semi-arid
savannawoodland in Ethiopia. Trees 22: 631-641.

% Ritchie, M.E. 2010. Scale, heterogeneity, and the structure and diversity of ecological communities,
Monographs in Population Biology 45. Princeton University Press, Princeton, USA.

" TEEB. 2010. The economics of ecosystems and biodiversity: mainstreaming the economics of nature: A
synthesis of the approach, conclusions and recommendations of TEEB. http://www.teebweb.org/
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mosaics of the two embedded with other land use types, etc.).* Such monitoring will guide
decision making in landscape management and provide a basis for valuing such services and
through incentive schemes, thereby creating political support for biodiversity-friendly land
uses (see Box 2.4). Policy and governance research will be undertaken to determine tenurial
arrangements in place within a particular landscape and, combined with multi-stakeholder
analysis, provide further insights into power relations and equity issues that may need to be
addressed.

Box 2.4 Payments and rewards for environmental services

Payments and rewards for environmental services (PES and RES) are widely seen as a way to provide
land managers with incentives to opt for land use practices that maintain or enhance the level of
environmental services (ES). Such services are expected, but have not typically been appreciated, by
“downstream” or ES beneficiaries." In the case of watershed services, the term “downstream” can be
taken literally. However, where biodiversity conservation, landscape beauty or a reduction in net
emissions of greenhouse gases are involved, the term is used as a metaphor.?

Many current and emerging mechanisms use the PES terminology, ranging from subsidies for forest
owners paid from levies on water or hydropower users, trade in certificates of rights to pollute (based on
certified emission reductions elsewhere), ecotourism and moral incentives to plant trees, to outcome-
based contracts to reduce sediment loads of streams and rivers. Although all these mechanisms differ
from a pure command-and-control approach, there is a need for more careful descriptors of mechanisms
as a basis for comparisons of performance and for re-blending elements of both approaches to adjust to
local context. Swallow et al.® proposed the term CRES (compensation and rewards for environmental
services) for a broader set of approaches that have enhancement of ES as a common goal.

The discussion of the pros and cons of purely financial mechanisms is often antagonistic,* and the
formulation of alternative paradigms is underway.® Both CIFOR and the World Agroforestry Centre have
been among the early movers in the emerging fields of PES and RES, respectively.® This component of
CRP6 will benefit from a closer relationship between the key scientists involved in these fields of study.

References:

1 Asquith, N. and Wunder, S. (eds) 2008. Payments for watershed services: the Bellagio conversations.
Fundaciéon Natura, Santa Cruz de la Sierra, Bolivia; Porras, I. et al. 2008. All that glitters: a review of
payments for watershed services in developing countries. IIED, London.

2 Landell-Mills, N. and Porras, I. 2001. Silver bullet or fools’ gold: a global review of markets for forest
environmental services and their impact on the poor. International Institute for Environment and
Development, London; Ferraro, P.J. 2008. Asymmetric information and contract design for payments for
environmental services. Ecological Economics 65: 810—821.

% Swallow, B.M. et al. 2009. Compensation and rewards for environmental services in the developing
world: framing pan-tropical analysis and comparison. Ecology and Society 14(2): 26. [online]
www.ecologyandsociety.org/vol14/iss2/art26/

4 peterson, M.J. et al. 2010. Obscuring ecosystem function with application of the ecosystem services
concept. Conservation Biology 24: 113-119; Pascual, U. et al. 2010. Exploring the links between equity
and efficiency in payments for environmental services: a conceptual approach. Ecological Economics 69:
1237-1244; Kosoy, N. and Corbera, E. 2010. Payments for ecosystem services as commodity fetishism.
Ecological Economics 69:1228-1236; Gomez-Baggethun, E. et al. 2010. The history of ecosystem
services in economic theory and practice: from early notions to markets and payment schemes. Ecological
Economics 69(6): 1209-1218.

5 van Noordwijk, M. and Leimona, B. 2010. Principles for fairness and efficiency in enhancing
environmental services: payments for environmental services or co-investment in environmental
stewardship? Ecology and Society 15(4): 17. [online] www.ecologyandsociety.org/voll5/iss4/art17/

® Wunder, S. 2005. Payments for environmental services: some nuts and bolts. CIFOR Occasional Paper
42. CIFOR, Bogor, Indonesia; Wunder, S. 2008. Payments for environmental services and the poor:
concepts and preliminary evidence. Environment and Development Economics 13: 279-297; Tomich, T.P.
et al. 2004. Environmental services and land use change in Southeast Asia: from recognition to regulation
or reward? Agriculture, Ecosystems and Environment 104: 229-244; van Noordwijk, M. et al. 2004. An
introduction to the conceptual basis of RUPES: rewarding upland poor for the environmental services they
provide. ICRAF Southeast Asia, Bogor, Indonesia.

% Schroth, G. et al. 2004. Agroforestry and biodiversity conservation in tropical landscapes. Island Press,
Washington, DC.
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One of the milestones in this theme will be the extension of existing tree databases (e.g.,
www.worldagroforestrycentre.org/resources/databases/agroforestree with information on tree
utility and www.worldagroforestrycentre.org/sea/Products/AFDbases/WD/, a global
reference for wood density information relevant for C-stock appraisals) to include a wider
range of ecologically relevant properties, and linking these databases to operational data sets
and site-level studies.

Box 2.5 CIFOR and World Agroforestry Centre landscape research methodologies

CIFOR: At the landscape scale, CIFOR has standardized a research methodology that it has implemented
in many sites, often in collaboration with IUCN. The research method may be summarized as follows.

Define the landscape: undertake PRAs and stakeholder analysis, identify all the stakeholders within
the landscape and undertake participatory mapping to ascertain local perceptions of land cover and
use.

Collect baselines: assemble available background information (documentation, maps, etc.).
Explore scenarios: what is happening within the landscape?
Clarify the historical context
Visualize the landscape
Develop simulation models
Facilitate desired landscape scale outcomes (policy implications, catalogue incentives, rewards etc.).
Identify indicators to measure progress.
Monitor change.

Reference: Sayer, J. et al. 2007. Assessing environmental and development outcomes in conservation
landscapes. Biodiversity and Conservation 16: 2677—2694.

World Agroforestry Centre: As a follow-up to the intensive studies at long-term sites, the World
Agroforestry Centre has focused on replicable methods for improved natural resource management that
can be used in a cost-effective and timely manner, once capacity at national and local universities and
NGOs is enhanced. Methods include:

understanding land use, poverty and drivers of change (DriLUC and PaPOLD);
understanding agroforestry systems and their market links (RAFT, RMA and WNoTree);
understanding the landscape and water flows (PaLA and RHA);

understanding biodiversity in landscapes (RABA and QBS);

understanding carbon stocks and GHG emissions (RaCSA and FBA);

understanding tenure and resource use rights (RaTA and FERVA);

understanding trade-offs and scenario analysis (Fallow/TALAS and RESFA).

Details and examples of applications can be found at: www.worldagroforestrycentre.org/sea/
projects/tulsea/

New insights are also emerging on the interface of social norms and monetary instruments,
regarding financia incentives (payments) for environmental services. CRP6 work can
contribute new paradigms in this arena, based on direct experience of action research that
triesto “make things work”, while stimulating discussions with the scientific community. It
will not be easy to move from analysisto action in this arena, unless fine-grained solutionsin
rural landscapes and tropical forest margins align with institutional change at the global level.
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In such cross-scale analysis, the lack of economic research tools remain a challenge,* and
partnerships in new fields such as experimental (behavioral) economics will need to be
enhanced.

Different tools will be applied to promote multi-stakeholder dialogue and consensus building
in order to enhance landscape-scale multifunctionality. Multi-criteria decision analysis will
be carried out to assess the minimum set of institutional, organizational and policy conditions
for promoting multiple-use forest management and minimizing trade-offs. Research will
provide analyses of the range of property rights regimes that exist in diverse multifunctional
landscapes and determine how they create, allocate and enforce entitlements and
responsibilities among actors. Research will also identify tights allocation regimes that have
potential to resolve existing conflicts, as well as governance processes and practices that have
potential to enhance equitable access and benefit distribution from the productive elements of
multifunctional landscapes.

Many forest-adjacent communities, including those residing close to production forests, are
among the poorest and suffer from inequitable power relations compared with governments,
civil society and the private sector. This research will seek to understand how communities
can build cooperation and synergies, both internally and with external actors. Factors that
strengthen or undermine collective action for sustainable use and/or securing rights within
forested landscapes will be assessed, as will the extent to which communities are aware of
their rights and responsibilities.

Research questions

Broad research questions Gender-specific aspects of Examples of science
(Component 3, Theme 2) the research question outputs
How can “environmental service How does preference for Tools for determining and
deficits” be quantified? “quantifiable” environmental quantifying the
. How do landscape-scale watershed ~ Services (ES) vary between environmental services at
services, carbon storage, gfenders, based on perceived stake in various stages of
biodiversity conservation and the direct value of ES and ) tree cover transition
sustaining of ecological functionality ~foreseeable benefits, influencing
depend on the attributes of forestry level of participation? Strategies and practices for
and agroforestry systems as part of managing tree species to
landscape mosaics across climatic, conserve genetic resources
biogeographic, ecological and today and for the future at
socioeconomic contexts? the scale of landscapes
- What are the most effective
methods for assessing Strategies and practices for
environmental service provision and sustaining ecological
changes that result as a function of functionality in multiple-use
landscape-level disturbance? landscape mosaics

- What holistic combination of in situ
(including managed forests), ex situ
and circa situ (on-farm)
conservation approaches are most
effective for conserving key
populations of priority species and
their genetic diversity at the scale
of landscapes?

% Bateman, 1.J. 2009. Bringing the real world into economic analyses of land use value: incorporating spatial
complexity. Land Use Policy 26S: S30—42, doi:10.1016/j.landusepol .2009.09.010; Pascal, U. et al. 2009.
Vauation of ecosystems services: methodology and challenges. Report to Review of The Economics of
Ecosystems and Biodiversity. European Commission/lUNEP/BMU-Germany.
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Broad research questions
(Component 3, Theme 2)

Gender-specific aspects of
the research question

Examples of science
outputs

How can fairness and efficiency be
combined in ways to reduce
environmental service deficits?

How do outcomes of negotiations
over conservation and development
trade-offs vary in relation to such
factors as stakeholders’ negotiation
capacity, scientific input and
inclusiveness of participation and
gender considerations?

How realistic are expectations that
regulation of and incentives for
enhancing tree-based watersheds,
carbon storage and biodiversity
services can enhance and sustain
environmental services?

What are the trade-offs between
efficiency, perceived fairness and
measurable equity, and poverty
reduction associated with
alternative mechanisms for
environmental service rewards for
smallholder farmers, both men and
women?

How can cross-sectoral policies and
community-based forest policy limit
or enhance the potential for
environmental service rewards?

How can policies, tools, methods
and approaches enhance the
sustainability of financial flows, and
improve governance and
institutions?

Under what conditions and at what
scales can PES schemes and related
mechanisms produce positive
outcomes for conservation and
human well-being that are
effective, efficient and equitable?

How do gender roles influence
participation in negotiation of
PES schemes? What
approaches, including timing,
sequencing and overall design
of PES negotiation processes,
are necessary for ensuring
effective participation?

How to understand, across the
various cultural contexts,
gender roles and representation
in policy dialogues in light of
integration?

What are the gender-specific
impacts of the implementation
of ES schemes? How are
benefits distributed between
men and women, with what
impacts on sustainability and
livelihoods? What alternative
options and arrangements can
narrow and/or eliminate
distribution gaps?

Adaptive landscape
management in which local
stakeholders are supported
and enabled to enhance
environmental service
provision as well as their
livelihoods

Tested tools and governance
mechanisms for managing
the trade-offs between
conservation and
development at multiple
scales

How can forestry and agroforestry
initiatives best interact with the
drivers of forest and landscape
transitions?

How can forestry and
agroforestry and the
perspectives of women (and
other marginalized actors) be
included in policies? What
strategies, and at what stages
in the sequence of policy
design, will ensure effective
participation of women and
other marginalized actors?

Overview of current policies
for the agriculture—forestry
interface that can be
adjusted to maximize
positive environmental and
socioeconomic outcomes
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Type of research

partner

Organization

Research partner contributions

Participating
CGIAR Center

International
level

CIFOR

World
Agroforestry
Centre

CIAT

CIRAD

RRI
IUCN/CEESP
CARE

IMFN

HTA

IFPRI

UNEP
DIVERSITAS
INBAR

Ecoagriculture
partners

Katoomba group
IUCN

Conservation
International

Universities of
Alberta,
Amsterdam
(VU), Gottingen,
Hohenheim,
Utrecht,
Wageningen,
Leuven,
Cambridge,

Macaulay Land
Use Research
Institute, SLU,
ZEF

Sustainability
Science Program
at the Kennedy
School of
Environment at

Leads analysis of consequences on forest-based biodiversity
and related ES and livelihood issues; co-leads PES/RES
research with a focus on Latin America, gender analysis of ES
perceptions and institutional analysis of community-based
resource management in forest margins and around protected
areas (and its representation in models); co-leads research on
tree and land tenure and associated rights

Leads analysis of watershed functions and consequences of
trees-in-the-landscape for biodiversity and related ES; co-
leads PES/RES research, with a focus on Africa and Asia;
leads work on integrated assessment methods and agent-
based modeling, which include livelihood options; co-leads
research on tree and land tenure and associated rights; leads
analysis of national-level institutions and their legal basis for
use of economic instruments for ES enhancement

Quantifies and models agricultural drivers of forest transition
Contributes expertise on forestry/agroforestry interface
Conducts tenure and rights analysis

Researches rights-based approaches to conservation
Involved in livelihoods, tenure, rights and development
Implements sustainable management of forest-based
landscapes through the Model Forest approach

Has shared interest in modeling agricultural drivers of forest
transition—coordination with CRP1.2 via ASB partnership
Has shared interest in modeling agricultural drivers of forest
transition—coordination with CRP2 via ASB partnership
Conducts trade-off analysis among environmental services in
areas such as Mt Kilimanjaro, Lake Tanganyika

Provides access to global agrobiodiversity network and
consequences of intensification and multifunctionality
Conducts ES analysis of bamboo- and rattan-based systems
as part of broader landscapes

Identify criteria and indicators for eco-friendly agriculture in
biodiversity-rich landscapes

Hold discussion forum on PES and its innovations

Develop innovative approaches to integrated natural resource
management

Function as hotspot alliance partner on innovative solutions
for conservation in agriculturally used landscapes

Analyze forest transition patterns in relation to drivers of
change

Conducts analysis and synthesis of boundary organizations in
natural resource management (NRM) negotiations and
payments for ES
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Type of research
partner

Organization

Research partner contributions

Regional level

Country or site
level

Private sector

Harvard
University

Tropenbos

CATIE
RECOFTC
WOCAN

De la Salle
University,
Philippines
Heart of Borneo
Initiative
FORDA
(Indonesia)
NAFRI (Laos),
MARD (Vietnam)

Ministries of
forestry (Guinea,
Sierra Leone)

Embrapa
(Brazil), LIPI
(Indonesia)

FFI (Indonesia)
FRIM (Malaysia)

IRAD
(Cameroon)

Bridgestone

Mars Inc.

Improves knowledge, and individual and institutional capacity
for better governance and management of tropical forest
resources

Coordinates research in Central America

Adopts research and disseminates through training
Researches gender aspects of community-based NRM
Researches gender aspects of emerging PES/RES institutions

Provides compensation scheme development, sustainable
financing

Collaborates in research in specific sites
Researches land use planning processes

Conduct landscape management and restoration

Conduct land use monitoring

Develops environmental services compensation schemes
Evaluates environmental services
Conducts forest transition studies

Identifies criteria and indicators for eco-friendly rubber
production

Identifies criteria and indicators for eco-friendly cacao
production

2.3.7

Research Theme 3: Enhancing responses and policy

options to sustain and maximize environmental and social
benefits from multifunctional landscapes

Rationale

Under what circumstancesisit possible to reconcile conservation and devel opment objectives
in forested landscapes? What needs to be done to create appropriate conditions for this
reconciliation? A new generation of integrated conservation and development initiatives,
using approaches variously termed as the “landscape approach” and the “ecosystem
approach”, are being implemented to address these problems.’® Existing evidence suggests
that such projects should: (1) be implemented at multiple scales; (2) address the problem of
trade-offs by quantifying them, providing platforms for multi-stakeholder negotiations and
using instruments such as PES; (3) pay greater attention to organizational and institutional
aspects during implementation; (4) give greater weight to extra-sectoral and non-local drivers
of change; (5) use adaptive management; and (6) mainstream participatory action approaches.

100

Sayer, J. et al. 2007. Assessing environmental and development outcomes in conservation landscapes.

Biodiversity and Conservation 16: 2677—2694.
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The combination, sequence, timing, form and quality of interventions at the various scales are
all important in influencing outcomes.

Adaptive management implies both “ experimentation” and “learning” components of these
conservation and devel opment interventions, especialy where the opportunity is taken to
compare experiences and learn across sites. Research will target identifying and negotiating
trade-offs between conservation and development,'®* as well asidentifying and
understanding the factors influencing implementation success and failure.

A specific interest in CRP6 at the interface of Components 2 and 3 is how forest ecosystems
can be managed for conservation alongside production functions. Research aimed at
developing guidelines, to be used at the “management unit” level in Component 2, will be
viewed in awider landscape context in Component 3. Thiswill allow holistic models to
emerge for the conservation of biological diversity, especially intraspecific diversity,
including ex situ, in situ and circa situ (on-farm) approaches that do not undermine
communities’ ability to improve livelihoods.

Research under this theme includes examining ongoing negotiation mechanisms and land
tenure reformsin fully or partially forested landscapes that can contribute to improved
landscape management by recognizing the trade-offs between conservation and development,
and by improving prioritization of land use. Research will illuminate ways to reform
governance processes and institutions at local and landscape levels to make them more
legitimate, to increase the security of rights and to balance customary norms and formal
policy. The work will yield insights into what kinds of land use right lead to optimized
situations for both conservation and development, and will produce tools and approaches for
assessing trade-offs, mitigating conflicts and conducting multi-stakehol der negotiations.

Methods and research approach

The “learning landscapes’ approach implies that key stakeholders in target |andscapes are
learning; at the same time, scientists are learning about what these stakeholders |earn—this
can remove bottlenecks elsewhere. Such “social learning” is used to frame logical but
challenging requirements for evidence of (1) individual changesin understanding; (2) shifts
in understanding in wider social units or communities of practice; and (3) attribution of (1)
and (2) to social interaction processes. Methods will thus be a combination of quantitative
and qualitative approaches that include focus group discussions and self-reflections as well as
“hard” data, such as the use of remote sensing to determine changes at the landscape scale
over time (c.f. CRP6.3.1). Methods used in this theme are a trade-off between “product” and
“process’ -oriented traditions. Product-oriented traditions emphasi ze quantitative approaches
that scale across space and time and can feed into forecasting and scenario devel opment.
They are generally seen as good science and replicable, but may have a problematic
outcome/impact pathway. The focus of process-oriented traditions is on multi-stakehol der
learning; these approaches emphasize outcome and impact, but may be weaker on scientific
content and replicability.

101 gynderland, T.C.H. et al. 2008. Conservation and development in tropical forest landscapes: a time to face
the trade-offs? Environmental Conservation 34(4): 276-279.
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An important consideration in selecting and managing “learning landscapes’ for this
component is to balance the level of engagement of researchers in support of change
(including influencing local policy reform) with the continued opportunity to interpret the
ongoing processes of change of relevance for a broader set of landscapes. While “ sentinel
landscapes’ (see Annex 4) will serve more as “ observatories’, the “active learning
landscapes’ described here will involve more direct researcher participation in local action.
This approach opens opportunities to use sentinel landscapes for formal impact assessment of
work undertaken in this theme; however, in practice, the line between sentinel and learning
landscapes will not always be very distinct.

Landscape studies provide powerful tools to examine how society-wide changes, such as
changing macroeconomic conditions, infrastructure development, land tenure and agrarian
reforms, influence the development and sustainability of particular agricultural strategies or
production systems, and thereby reveal the pressure they have on forest resources.

However, these approaches often provide no information about the implications for
livelihoods and the social distribution of benefits of economic growth, or about the
differentiated implications of emerging land uses for forest goods and services. Hence, the
challengeisto link landscapes to livelihood approaches, and to interpret them within a
broader context of factors shaping the interplay between economic development and
landscape change. Although there has been a great deal of research on the causes of
deforestation and forest degradation, much remains to be learned about viable solutions to
emerging problems. For example, can policies be devel oped that can enhance people’'s
livelihoods by stimulating particular agricultural strategies and land use practices, while
mitigating pressures on forest resources? NGOs, district officials and other key stakeholders
need tools and appropriate information (such as scenario building, trade-offs assessment and
opportunity costs analyses) to assist them in making decisions for the optimized management
of multifunctional landscapes, alowing for integration of land use management, conservation

and socioeconomic planning. These tools will further raise awareness among national and
local decision makers about the pace, magnitude and location of landscape changes, and
potential implications of such changes for forest goods and services.

Research questions

Broad research
questions (Component
3, Theme 3)

Gender-specific aspects of
the research question

Examples of science outputs

How can multi-stakeholder,
multifunctional landscapes
evolve from a conflict-
dominated state to one
that involves negotiation
and use of opportunities for
synergy—with positive
environmental and social
outcomes?

How do the outcomes of
negotiations between
conservation and
development trade-offs
systematically vary in
relation to such factors as
negotiation capacity of
various stakeholders,
scientific input and

Do conserved and other forests
have different values and
accessibility for men and women?

What kind of conflicts may occur
within communities and how
might their nature and intensity
vary by gender?

What options exist for conflict
management and resolution that
draw upon the relative strengths
of men and women?

How can different abilities to
participate and negotiate,
including bargaining power,
between men and women be
accounted for and addressed?

Identification of principles, methods
and processes for optimizing
conservation and livelihood values
from the allocation of land use rights
within forest landscapes

Collaborative decision-making and
monitoring tools for strengthening
community involvement and
meaningful participation in
conservation and land use planning,
especially by women and other
disadvantaged stakeholders
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Broad research
questions (Component
3, Theme 3)

Gender-specific aspects of
the research question

Examples of science outputs

inclusiveness of
participation?

How to facilitate equitable land

use rights allocation and women’s
ability to maintain rights?

What kinds of safeguards are
required in rights allocation
processes to ensure equitable and
effective rights and access?

How can conservation and
livelihood objectives be
reconciled at the landscape
scale?

management?

How to resolve conflicting uses
between multiple users within
and among communities?

How to empower women by
recognizing and strengthening
their role in and livelihood
benefits from resource

management?

How do species uses differ
between user groups and how
should these be taken into
account in conservation and

Identification of improved modalities
and approaches to effectively support
conservation in forest landscape
mosaics

Participatory models for reserve
managers to identify how reserve
dwellers use particular resources and
threaten long-term sustainability of
targeted species; monitor current
uses; and develop guidelines for
conservation and sustainable
management of species and
populations of value

What might be the unintended
consequences of such
empowerment and how can such
consequences be mitigated

and/or avoided?

What suite of incentives,
knowledge and resources is
required to enhance reserve
managers’ gender sensitivity?

Research partners

Type of research
partner

Organization

Research partner contributions

Participating
CGIAR Center CIFOR/World

Agroforestry Centre

International
level

CIRAD
IUCN/CEESP

IMFN
Diversitas
IUCN

WWEF, CARE
IFAD

Tropenbos

Jointly convene and participate in research in a number
of focused “learning landscapes”, experimenting with
new ways of balancing goods and service provision in
multifunctional landscapes

Contributes expertise on forestry/agroforestry interface

Provide a framework for a “rights-based approach” to
conservation

Implement sustainable management of forest-based
landscapes through the Model Forest approach

Assesses biodiversity in agricultural landscapes and the
anthropogenic drivers of biodiversity change

Convenes global network of “learning landscapes”
through LLS

Lead a number of landscapes with PES experiments

Mainstreams RES approaches in regular agricultural
development projects

Improves knowledge, personal capacity and institutional
capacity for better governance and management of
tropical forest resources
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Type of research
partner

Organization

Research partner contributions

Regional level

Country or site
level

Private sector +
NGOs

Private sector

CATIE
ICIMOD

RECOFTC

Heart of Borneo
Initiative
CARPE

WWF Lower Mekong

CARE

FORDA (Indonesia)
NAFRI (Laos)

MARD (Vietnam)
Ministries of Forestry
(Guinea, Sierra Leone)
Embrapa (Brazil), LIPI
(Indonesia)

FRIM (Malaysia)

IRAD (Cameroon)

Cl (Indonesia)

WCS (Cambodia and
Laos), WWF

(Cameroon, CAR and
Gabon), FFI Cambodia

National RUPES
committees and
networks in Indonesia,
Philippines, Vietnam
and Nepal

Many site-level
partners such as
WARSI in Indonesia

RSPO (Roundtable on
Sustainable Palm Oil)

Various drinking water
companies

Coordinates research in Central America

Conducts land use change analysis in greater Himalaya
subregion

Engages in research uptake and dissemination through
training

Engages in compensation scheme development,
sustainable financing, long-term research

Engages in landscape-scale implementation in Congo
Basin

Engages in landscape-scale conservation and
development in Lower Mekong

Works with livelihoods, tenure, rights and development
Collaborates in research in specific sites

Researches land use planning processes

Researches land use planning processes

Conducts landscape management and restoration

Conducts land use monitoring

Conducts environmental services evaluation
Conducts forest transition studies
Conducts West Papua landscape assessments

Carry out landscape-scale conservation and
development

Identify national-scale regulation and legislation
bottlenecks linked to “focused learning” sites

NGOs involved at site level and in scaling-out to
province/national scale

Conduct analysis of forest transition data in relation to
proposed industry self-regulation

Potentially invest in environmental service provision

2.3.8

Sentinel landscapes

Details of the rationale for establishing a CRP6 network of sentinel landscapes are provided
in Annex 4. The particulars of how this network will be implemented will be resolved during
thefirst year of this program’simplementation. Most or all of the individual sentinel
landscapes within such a CRP6 network will likely be research sites for this landscape-
oriented component. Given its focus on this scale, CRP6 Component 3 will work with other
component research teams to integrate knowledge generated, for instance, at the scale of
individual farmer plots (CRP6.1), timber stand harvesting by communities (CRP6.2), climate
change mitigation and adaptation strategies (CRP6.4) and the impacts of global trade and
investment (CRP6.5) and to build understanding of how these factors play out in individual

landscapes.
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We will benefit from this network to undertake long-term research to monitor the impacts of
exogenous and endogenous change at the landscape scale, and test the durability of optionsto
sustain livelihood and environmental resilience. Subsequently, we will develop and apply
field-tested and standardized research protocolsto allow global comparative studies of forest
transition stages, economic and demographic conditions and climatic/biophysical
determinants of environmental services and livelihood options, building on the learning
landscapes approach of Theme 3 of this component. Finally, viathe overall coordination with
other CRPs that CRP6 will provide (see Section 4 on program support) we will link with
researchersin other CRPs in exploring devel opment questions at the scale of landscapes (see
Annexes 3 and 4).

2.3.9 Impact pathways

We expect to produce impacts (see Figure 2.5) primarily by developing and disseminating
methods and policy strategies under the auspices of international treaties and policy
frameworks (e.g., CBD, IPBES) and by conducting capacity building with our partners for
user groups including planning agencies (Theme 1), forest and land use governance agencies
(Theme 2) and landscape management agencies and actors (Theme 3). (See Section 3.1 for
gender-specific impact pathways.)

To achieve our desired results, we will apply arange of strategies. Our work, spanning a wide
network of landscapes, will cover the primary dimensions of variation for longitudinal (long-
term) research where existing data sets and partnerships can be used to monitor the impacts
of exogenous and endogenous change at the landscape scale. Thiswill provide key
information and knowledge for policy and practice partners. To enable global comparative
studies of forest transition stages, economic and demographic conditions and
climatic/biophysical determinants of environmental services and livelihood options, we will
develop and apply field-tested and standardized research protocols. Negotiation Support
Systems% will be used to influence and facilitate change among multiple stakeholders at
local scales. Finally, for scaling-out, diagnostic approaches will be packaged into replicable
appraisal methods that will be used for train-the-trainer events. Theinitial stages of their
application will typically be supported by universities, NGOs and government agencies.

Risks remain in the overselling of oversimplified approaches linked with quantitative impact
indicators that are not broadly supported (voluntary) or not feasible (unrealistic) and that do
not have operational indicators for achieving the conditionality necessary for PES and RES.
This component is designed to deal with these key risks through its focus on quantifiable
indicators and cause—effect relations, while documenting experience on the use of PES and
RES for conditional, outcome-based forms of rewards.

192 \yan Noordwijk, M. et al. 2001. Negotiation support models for integrated natural resource management in
tropical forest margins. Conservation Ecology 5(2): 21 [onlin€] http://www.consecol .org/vol5/iss2/art21.
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Box 2.6 Examples of potential impacts of Component 3

The benefits of improved and integrated landscape management can include maintenance and even
increases in many different environmental goods and services, leading in turn to increased rural
incomes, food security, biodiversity conservation and carbon storage. Following are some examples.

Forest-based pollination services for agricultural productivity. As natural habitat for bees, bats and
other critical taxonomic groups, forests, agroforests and other tree-based systems provide
pollination services to adjacent agricultural areas. Studies suggest that forest-based pollinators can
substantially increase coffee yields and quality. In one case from Costa Rica, coffee yields and the
quality of beans on sites close to forests and forest edges were 20% and 27% higher, respectively,
than on sites far from forests. This difference in productivity translated into an additional farm
income of approximately US$60 per hectare.! Maintaining forests and viable forest fragments in
landscape mosaics can thus increase agricultural productivity and rural incomes.

Co-management for improved incomes and biodiversity conservation. The Landscape Management
for Improved Livelihoods (LAMIL) project in Guinea supported co-management of forests between
local forest committees and the Department of Forests and Fauna®. As a result of better
management, the area affected by fire each year was reduced by around 80%, and wildlife
populations were restored. Assistance to farmers in buffer zones in the form of improved farming
and agroforestry practices and improved varieties of crops and trees contributed to increases in
average household income of more than 25%, with many villagers able to increase their incomes by
a factor of three or more. Co-management has also resulted in collective community benefits, as
proceeds from forest harvests have gone into construction of community schools and wells.

Tenure clarity for REDD+ revenues and carbon storage. One condition for payments for
environmental services (PES) is the need for a clear “seller” of those services, requiring similarly
clear land tenure rights. However, some 24% of all land in Brazil and more than 50% in Indonesia
(the two countries with the highest rates of deforestation) are characterized by unclear or
insufficient tenure rights. As a result, PES-related approaches to REDD+ mechanisms are hindered
as a climate change mitigation strategy. Projections indicate that about 67% of all deforestation will
occur in these areas, hence limiting the feasibility of PES to approximately one-third of its potential
to reduce deforestation.® The development of policies and strategies to clarify tenure rights in Brazil
and Indonesia would thus have a dual benefit: potentially millions of smallholders living in these
areas would become eligible for a new source of income as environmental service providers, and
REDD+ investments would reduce emissions from deforestation®.

Wildlife management for increased food security. In at least 62 countries worldwide, wildlife and fish
together constitute at least 20% of the animal protein in rural diets. In some rural areas in Central
Africa, bushmeat constitutes up to 80% of protein and fat in local diets. While the extinction of
significant forest mammals is of concern from an ecological point of view, the impacts of wildlife
depletion on food security can also be dramatic. Protein malnutrition would likely increase rapidly as
many African countries do not produce sufficient quantities of non-bushmeat protein to feed their
populations.® Improved strategies for sustainably managing these ecosystem goods at the landscape
scale could significantly improve food security.

Clean and sustained sources of water. The influence trees and forests have on the total water yield
of a catchment is generally negative, but quality of surface and ground water and regularity of river
flow are generally positively related to tree cover. The relationship between forest cover and
flooding risk is an area of ongoing public debate and scientific analysis®.

References:

! Ricketts, T. et al. 2004. Economic value of tropical forest to coffee production. Proceedings of the
National Academy of Sciences USA 101(34): 12579-12582.

2 pye-Smith, C. 2009. Restoring lives and landscapes: how a partnership between local communities and
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2.3.10 Milestones
Working milestones for Component 3 are as follows.

Y ear 1: Organizations key to achieving impact pathway are confirmed as partners.
Partnerships are formalized through MoUs/subcontracts, etc. Platforms for negotiation are
established to underpin the “feedback process’. Baseline data are collated (e.g., synthesis of
current agent-based spatially explicit modeling frameworks in relation to forest and tree cover
transitions); research methodol ogies are devel oped and tested. L ong-term implementation
research strategies are agreed. Ongoing research and other activities are aligned with CRP6.3
as appropriate. Research sites (including for sentinel landscapes) are selected in consort with
other CRP6 components and key partners.

Y ears 2—4: Research activities are undertaken and results validated through peer-review
publication. Multi-stakeholder analysis provides feedback on progress on achieving outcomes

Y ears 5-6: Research outcomes; for example: use of improved methods for evaluating
environmental services leads to improved assessment and cal culation of reward mechanisms;
land use planners and practitioners adopt new approaches that result in clearer conservation
and development trade-offsin land and rights allocations; improved modalities and
approaches that effectively support conservation in forest landscapes are identified and
implemented. Research outputs are adopted and further disseminated by lead CG-centers,
partners and research targets (e.g., CBD, IPBES).

Y ears 7-9: Continued monitoring (including multi-stakeholder analysis) in both learning and
sentinel landscapes provides evidence of improved land use practices, more equitable tenure
and resource rights and improved livelihoods.

Y ear 10: Observable decreasein forest and tree loss and increase in forest cover (due to both
restoration and agroforestry). Continued feedback informs future research efforts.

We emphasize that the milestones listed above are preliminary and subject to refinement
during the initial project start-up, and as part of arolling annual planning process over three
years. In practice, a 3-4-year project cycleis frequently most appropriate as lessons are
learned, new priorities emerge and situations change in individual landscapes and globally.
We are targeting a 10-year project design, but suspect that delivery of the full potential
impacts will likely require alonger time horizon (see also Annex 4 on sentinel landscapes).
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2.3.11 Role of partners

This component will build on the solid foundation of partnerships developed in previous and
ongoing research undertaken by the CGIAR centersinvolved in CRP6. The World
Agroforestry Centre, and the ASB Partnership for Tropical Forest Margin