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Executive summary

In a finite biosphere there is a limit to what a growing human population can do and

still survive — what may be termed a safe operating space. Maintaining a safe operating
space requires respect for planetary boundaries, but such boundaries have already been
breached on at least three fronts: climate change, biodiversity loss and atmospheric
nitrogen removal. It also requires respect for social foundations to meet the basic needs
of all humanity, such as income generation, food security, energy security and access

to clean water. How to achieve a safe operating space is increasingly the focus of those
designing post-2015 development frameworks, to which the potential contribution of
forests is the topic for this book.

How forests are treated in post-2015 development frameworks is important because

of the substantial contributions that forests make towards respecting both planetary
boundaries and social foundations. At Rio+20, forest actors of all sorts championed

a green economy that would move humanity towards this safe operating space.
Agroindustries pushed for a bio-economy that would replace the unsustainable use of
petrochemicals. Local forest rightsholders pushed for greater entitlement and support
to produce food, fuel and fibre products in ways that would improve local livelihoods
and resilience in the face of increasing environmental and economic shocks. Both these
groups acknowledged that the green economy should be less about ‘greening what

is economic’ and more about ‘making economic what is green’. The main contention
between them was on the extent to which a green economy would be inclusive and would
respect the social foundations of the poor.

Since 2007, an ad hoc international alliance, Forest Connect, has linked institutions that
support locally controlled forest enterprises in order to bring about an ‘inclusive green
economy’ that will help humanity move towards a safe operating space — both socially
and environmentally. The sheer scale of locally controlled forest enterprises is at once

an opportunity and a challenge. On one hand, these (often informal) myriad enterprises
constitute the largest forest-based ‘private sector’ and therefore have the potential to
restore forest landscapes and transform communities. On the other hand, providing the
support required to unleash this potential — when spread across often remote forest
areas — is a formidable challenge. For that reason, the Forest Connect alliance organised
an international learning event in Nepal in 2013, the third in a series of similar events,

to discuss how best to prioritise scarce resources for the support of locally controlled
forest enterprises. Should particular locally controlled forest subsectors receive priority
support because of the disproportionately positive social and environmental impacts such
subsectors would have? If so, what types of support might best deliver those positive
impacts? These were the questions to be discussed.

In preparation for the event, teams were commissioned to prepare background papers that
assessed, in eight very different country contexts, which subsectors should be prioritised
for support on account of their likely social and environmental impacts. Chapter 1 describes
in more detail the rationale and terms of reference of those background papers — chosen
to represent a wide spread of forest ecosystems across Africa, Asia and Latin America.



The main body of this book (chapters 2-9) comprises a detailed assessment of the likely
impacts of small-enterprise support across different forest subsectors in each of the eight
countries (which, in the order of the chapters, are Nepal, Brazil, Burkina Faso, Vietnam, Mexico,
Tanzania, Cambodia and the Democratic Republic of the Congo). The teams first assessed the
economic prospects of each locally controlled forest subsector and then evaluated the likely
impacts against seven impact criteria: (i) income-generating potential; (i) gender balance in
such income generation; (jii) contribution to food security; (iv) contribution to energy security;
(v) contribution to climate change mitigation and adaptation; (vi) biodiversity; and (vii) capacity
to improve soil fertility without chemical nitrogen inputs. Chapter 10 analyses the divergences
and similarities between countries, draws out lessons, and makes policy recommendations.

What is immediately striking in the eight country chapters is that each team rejects a single
subsectoral (monotypic) priority. In other words, even the most profitable, socially and
environmentally sustainable smallholder production system is judged to be unable, as a
‘monotypic mass', to deliver all the desired public goods for local people, let alone for both
local and distant populations. Instead, progress against multiple social and environmental
criteria requires support for a portfolio or blend of subsectoral enterprises — that is, an
approach based on ‘multifunctional mosaics’.

In each country context it was possible to identify a multifunctional mosaic blend of subsectors
of locally controlled forest enterprisese that would do the job of ensuring local sustainability

in a system that also included international public goods, such as climate regulation and
biodiversity conservation. For example, the Nepal team prioritised ecosystem-based farming,
charcoal briquette production, and timber. The Brazil team prioritised timber production derived
from natural forests and agroforestry, as well as the domestication of non-timber forest
products (NTFPs) in forest and farm settlements. The Burkina Faso team prioritised tree-crop
food enterprises and agroforestry fertiliser trees that support agricultural yields, along with
secondary woodlot energy and NTFP enterprises. The Democratic Republic of the Congo
team prioritised almost everything — timber, wood energy, cash crops and NTFPs, with all
requiring significant governance interventions to promote a formal and sustainable supply. The
Mexican team prioritised tree-based cash crops, such as coffee and honey, with timber and
woodfuel from managed natural forests. The Tanzanian team prioritised woodlots for timber
and woodfuel, plus briquetted farm waste for energy, with the development of fertiliser trees
and indigenous fruit trees. The Vietnam team prioritised tree-based cash crops, for example
rubber, coffee and pepper, with community plantation wood and NTFPs. The Cambodia team
opted for blended NTFP options and did not assess other options owing to strong restrictions
on local timber businesses.

Many of the country chapters advance recommendations that are sometimes generic and
sometimes linked to support for particular subsectors of locally controlled forest enterprises.
Two areas of support are particularly prominent. One is support for the brokering of policy
deals to improve natural resource governance and tenure. The lack of secure land and
forest rights upon which locally controlled forest enterprises can be built remains one of
the key stumbling blocks to enterprise support actions that aim to deliver impacts across
multiple social and environmental criteria. The second area where support is particularly
needed is investment in organisation-building for forest and farm producer organisations.
Across a wide range of country contexts, stronger enterprise organisation is critical for
developing the scale efficiencies and networks that will bring significant volumes of reliable
quality to the market, whether domestic or international.



The recommendations of the country teams recognise a further two priority areas of
support for locally controlled forest enterprises: ongoing support for capacity development
in business management; and research into, and development of, appropriate mixes of
enterprise options within multifunctional mosaics at a landscape scale that also restore the
ecosystems upon which future prosperity will be based.

Much practical work can be done to improve support for locally controlled forest
enterprises that deliver multiple positive social and environmental impacts. This is often
referred to as ‘enabling investment’ because it falls outside the remit of — but is a
necessary precondition to leverage — more conventional ‘asset investment’. Four key policy
recommendations, to a wide range of government, private-sector and civil-society actors
that spring from this work are:

1. Secure commercial land and resource tenure for local people.

2. Simplify the procedures through which enterprise-oriented organisations and ultimately
political federations can emerge and provide the space and logistics to catalyse such
organisation-building.

3. Invest in practical programmes that strengthen the business capacity of locally
controlled forest enterprises.

4. Revitalise the necessary technical extension services to install a mosaic of enterprise
options that delivers multiple positive social and environmental impacts.

In the forest sector, current development agendas are focused primarily on two main
approaches: (i) using trade conditionality to enforce legality assurances for timber, for
example through the Forest Law Enforcement, Governance and Trade (FLEGT) initiative of
the European Union and the Lacey Act of the United States; and (ii) using climate finance
linked to reducing emissions from deforestation and forest degradation (REDD+) to broker
better forest governance and provide financial incentives for the sustainable management
of forest and farm landscapes.

Given the very large number of locally controlled forest enterprises and their many positive
social and environmental impacts, a critical element of both the trade conditionality

and REDD+ programmes must surely be to support the locally controlled forest

sector. To do that, such programmes must pay much more explicit attention to the four
recommendations given above. For example, how do the latest FLEGT and REDD+
strategies secure commercial land and forest rights for local people? How do they foster
associations that can generate scale efficiencies and ensure smallholder representation
to further improve the national enabling environment? How do they set out to build the
capacity of sustainable locally controlled forest enterprises in multifunctional landscape
mosaics? How do they equip those producers with the agronomic and technical
knowledge to manage diverse portfolios of enterprise options?

If initiatives can give good answers to these questions, they are likely to be on the

right track. If they are unable to answer them adequately, however, they are likely to be
fostering large-scale, monotypic approaches that probably won't result in an inclusive
green economy or a safe operating space for humanity. This matters because, at present,
humanity is crashing through planetary boundaries while still failing to meet the needs of
the world's poorest people.

A4l www.iied.org






Smallholder agroforester in Myanmar
discussing Elephant Foot Yam crop.

© Duncan Macqueen / IIED



Developing criteria through which to
screen support priorities

Duncan Macqueen

1.1 Introduction

The pursuit of a ‘green economy’ received a substantial push at Rio+20 and is now centre
stage in efforts to design post-2015 development frameworks. But there was divergence
at Rio+20 between the hopes of agro-industries for the creation of a bio-economy in which
large-scale corporations would increasingly provide agricultural commodities, biofuels,
construction materials and the chemical building blocks of a new range of non-petrochemical
bio-products; and the hopes of local forest rightsholders for the local provision of food,
energy and construction materials to strengthen communities and their resilience in the
face of environmental and economic shocks. Central to both approaches was the idea that
a green economy should be less about ‘greening what is economic’ than about ‘making
economic what is green’ The divergence was over the degree to which such a green
economy would be inclusive and fair in the ownership and use of the factors of production.

Since 2007, an ad hoc international alliance, Forest Connect, has linked institutions that
support locally controlled forest enterprises in order to bring about an ‘inclusive green
economy’. Co-managed by the International Institute for Environment and Development
(IIED), the Forest and Farm Facility (hosted by the Food and Agriculture Organization of
the United Nations — FAO) and the Center for People and Forests (RECOFTC), Forest
Connect seeks to tackle the isolation that plagues the attempts of such enterprises to
access markets. Forest Connect aims ‘to avoid deforestation and reduce poverty by better
linking sustainable locally controlled forest enterprises to each other, to markets, to service
providers and to policy processes:. Its partners help locally controlled forest enterprises
compete, on the basis that such enterprises generally meet local needs, accrue incomes
locally, strengthen local social networks, build entrepreneurial capacity, enhance social and
environmental accountability, and respect local cultural traditions in ways that agro-industries
generally do not, and that these are important for a just and resilient future (Molnar et al,
2007; Chhatre and Agrawal, 2009; Porter-Bolland et al, 2011; Nelson and Chomitz, 2011).

Despite positive reviews of the work of the Forest Connect alliance (Inglis, 2013) that
highlighted the economic, social and environmental gains to be had by strengthening locally
controlled forest enterprises, few resources have been available to support its work. The
general scarcity of support for locally controlled forest enterprises runs in the face of the
obvious relationships between such enterprises and, for example, pro-business poverty
reduction, efforts to tackle market failure and promote ethical trade, the implementation of
(in a lot of cases) existing laws, especially those aimed at securing land tenure and forest
rights, the prospects for economic growth and the generation of new tax revenues, and
active environmental stewardship, relationships that are all backed by strong metrics. In his
review of Forest Connect, Inglis (2013) found the lack of donor support ‘baffling’, and he
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identified a number of possible factors: the (erroneous) belief that such enterprise support
is inherently risky; the lack of appreciation for the transaction costs of securing commercial
rights, strengthening functional enterprise-oriented organisations, and building business
capacity at a scale that rewards asset investors; the potential that an enterprise approach
is, on the one hand, too much about markets — albeit fair and ethical ones — for some
community development funding streams or, on the other hand, too niche-based to attract
larger private-sector funding streams; and a failure to comprehend how cross-cutting such
work is with attempts to ensure legal trade, for example, through Voluntary Partnership
Agreements within Forest Law Enforcement Governance and Trade (FLEGT) programmes,
or forest restoration and management, for example, in strategies for reducing emissions
from deforestation and forest degradation (REDD+).

Irrespective of the reason behind the lack of support for locally controlled forest enterprises
to date, a proactive approach is to ask how best to use the scarce resources that are
available. It was with that intention that Forest Connect partners met in Kathmandu, Nepal,
on 12-15 February 2013. Eight country papers were commissioned which sought to
assess how such a prioritisation might best be done to optimise both socio-economic and
environmental indicators (Macqueen and Rolington, 2013). A background paper attempted
to guide the selection of criteria against which such prioritisation exercises could be run.
This chapter captures the content of that background paper and the following chapters
comprise edited versions of the country papers. The final chapter analyses the conclusions
to emerge from the collective body of work.

1.2 A complex socio-economic and environmental problem unpacked

In a finite biosphere there are limits to what growing human populations can do and still
survive — a ‘safe operating space’. With humans now the dominant driver of change in the
earth’s system, an era some call the Anthropocene (Crutzen, 2002), new responsibilities

to maintain the safe operating space have emerged. Seven of nine key planetary
boundaries have been quantified (Rockstrom et al, 2009), showing that humankind has
already overstepped three of these boundaries: climate change (global impacts from
extreme weather events); biodiversity loss (local or regional impacts involving unquantified
disruptions to ecosystem services); and atmospheric nitrogen removal, resulting in localised
acidification of terrestrial systems and regional eutrophication of freshwater and coastal
systems (Figure 1).

To these environmental planetary boundaries must be added the fulfilment of basic human
needs, which also have a number of dimensions, such as food, energy, water, income and
education. For many ‘have-nots’, these ‘social foundations’ are just as pressing a concern
for survival as environmental planetary boundaries (Raworth, 2012). Raworth (2012)
demonstrated that large percentages of humanity are falling below the social foundations:
for example, 13 per cent of the global population lack food security, 19 per cent lack
electricity, 39 per cent lack clean cooking facilities, 13 per cent lack improved drinking
water, 21 per cent live below US$1.25 purchasing power parity income per day, and 10 per
cent are not enrolled in primary education.



Figure 1. The nine planetary boundaries and the extent to which they

are being overstepped
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Source: Rockstrom et al., 2009

The combination of these two concepts of environmental planetary boundaries and social
foundations provides what Raworth (2012) called ‘living inside the donut’ — or the safe

and just space for humanity (Figure 2). As Raworth noted, environmental stresses such as
climate change can exacerbate attempts to build social foundations, such as food security.
Conversely, people without adequate social foundations — if they lack food or energy, for
example — can exacerbate environmental stress, such as by deforesting land to grow crops.
Similarly, attempts to reduce environmental stress, such as switching to biofuels to reduce
climate change, can exacerbate poverty, for example, by displacing subsistence agricultural
crops. Conversely, attempts to improve social foundations, such as fertiliser subsidies, can
exacerbate environmental stress — for example, excessive chemical nitrogen use adds little
to crop yields but leads to acidification and eutrophication.

Thus, humanity faces a major, potentially catastrophic problem — the diminution of its safe
operating space. Forests offer a partial solution. Below, six key issues are described -
three related to social foundations and three to environmental boundaries - that can be
addressed by providing more support for locally controlled forest and farm enterprises in
forest landscapes.
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Figure 2. The safe and just space for humanity

Source: Raworth, 2012

Social foundations

Income. The Millennium Development Goal of halving world poverty by 2015 has already
been achieved, and improving incomes for the 1.4 billion people who live on less than
US$1.25 per day would require less than 0.2 per cent of global income (Chandy and Gertz,
2011). Poverty has distinct geographical dimensions, both between countries (Figure 3)
and between rural and urban populations — with urban poverty increasing due to migration
towards towns and cities. Nevertheless, there are still high levels of poverty in many of the
world’s forest areas, notably in sub-Saharan Africa and South and Southeast Asia and to a
lesser extent in Central and South America. Income generation is a particularly important
social foundation because it provides the wherewithal for local people to pursue other social
foundations, such as jobs, education, health and political voice.



In rural areas, agricultural and forest enterprises remain the two main options for
generating income. While there is little evidence of poverty reduction through large-scale
industrial forestry (Mayers, 2006), prospects are much brighter for locally controlled

forest enterprises where income accrues and is reinvested locally, business capacity is
strengthened, social organisations are built and cultural norms are respected (Macqueen,
2007). The challenge is to convince government actors to cede commercial control to local
people within an enabling environment that helps build capacity and ensure sustainability.

Food security. This is a critical factor in the diminution of the global safe operating space,
but it is hotly contested. On the one hand, some commentators assert the need to produce
70-100 per cent more food by 2050 to meet the demands - including the changing dietary
demands — of a probable global population of nine billion people (Godfray et al, 2010);
already, an estimated 842 million people go hungry (FAO, 2013). On the other hand, some
commentators suggest it is not the volume but the distribution of food that is problematic,
and that it would take just one per cent of current global food supply to meet the needs of
the chronically hungry (Raworth, 2012). Changes in the production and distribution of food
are clearly required to better meet the needs of the poor.

Figure 3. Changing geographical nature of poverty (in millions)

m Sub-Saharan Africa Europe and Central Asia
m Latin America and Caribbean m East Asia and Pacific
Middle East and North Africa m South Asia

Source: Chandy and Gertz, 2011
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Substantial improvements in tenure security and socio-economic conditions among the
poor are also required to enable those most in need of food to intensify and diversify their
production. It is increasingly recognised that the ‘green revolution approach to food security
(whereby increases in agricultural production have been achieved through the use of high-
yield varieties of grains as well as pesticides and industrial fertilisers) has met demand

at the expense of agriculture’s natural resource base, in some cases jeopardising future
production. To be sustainable, agricultural intensification will have to adopt an ecosystem
approach, involving conservation agriculture, good seed of high-yielding varieties, the
integration of crops, pastures and trees, and integrated pest and soil-fertility management
(FAQ, 2011a). In other words, future food-production efforts will need to enhance
biocapacity (the capacity of an area to provide resources and absorb wastes) and increase
local control over production systems.

Without such improvements, and without major demand-side measures among affluent
people to reduce overconsumption (Hurtt et al, 2011) and food waste (Parfitt et al,,
2010; Foley, 2011), it is likely that agriculture will expand into the 0.6 billion hectares of
forestland that are highly suitable for agricultural production. Such added deforestation
would likely have severe environmental consequences (Fischer et al, 2002). Resilient
local food-production systems are also needed, given the growing risks of yield damage
due to extreme weather episodes and the widespread negative climate change impacts
projected to occur after the middle of the century (Fischer, 2009). A planetary solution
to food security cannot be reached without a redistribution, from the rich to the poor, of
consumption and control over agricultural systems, plus investment in resilient local systems
that intensify food production.

Energy security. An estimated 1.3 billion people lacked access to electricity in 2011, but
they could all obtain such access with less than a one per cent increase in global carbon
dioxide (CO,) emissions (OECD/IEA, 2011). Yet the International Energy Agency (IEA)
noted that, notwithstanding regional variations in the global economic recovery, global
primary energy demand rebounded by a remarkable five per cent in 2010, pushing COo
emissions to a new high; subsidies that encourage the wasteful consumption of fossil fuels
jumped to over US$400 billion; and, despite a drive in many countries to increase energy
efficiency, global energy intensity worsened for the second straight year (IEA, 2011). Clearly,
those with access to energy continued to use more of it in less-efficient ways.

Simply generating sufficient energy, in the right places, is not enough. It is also essential
that sufficient energy is generated in ways that are environmentally secure. In 2010, the IEA
introduced a ‘new-policies scenario’ that would result in a level of greenhouse gas emissions
consistent with a long-term average global temperature increase of more than 3.5 °C
(~650 parts per million of CO5 equivalent). Without such new policies, the IEA estimated
that the average global temperature would increase by 6 °C or more — which would clearly
be catastrophic. The new-policies scenario requires, among other interventions, government
support for renewables to increase from US$57 billion in 2009 to US$205 billion (in 2009
dollars) by 2035, and a tripling of renewable energy sources — including sustainable hydro,
wind, solar, geothermal, modern biomass and marine power — in global primary energy use
between 2008 and 2035.



Environmental planetary boundaries

In addition to the three necessary social foundations of income, food security and energy
security, any attempt to build a fair green economy must address the critical environmental
overshoots that are already occurring. The three most prominent of these are described below.

Climate change. Driven by greenhouse gas emissions, climate change arises in part
because of sub-optimal land use, including deforestation (up to 17 per cent of global
greenhouse gas emissions), agricultural practices (14 per cent of such emissions), and
elements of energy supply (26 per cent) such as the extent and sustainability of biomass
energy production (IPCC, 2007). According to FAO (2011b), the annual net rate of forest
cover loss fell from 8.3 million hectares per year between 1990 and 2000 (-0.2 per cent
per year) to 5.2 million hectares per year between 2000 and 2010 (-0.1 per cent). This
overall reduction masks variations between countries and regions. While some countries are
losing forest cover, primarily natural tropical forests, others, notably China, are reforesting

— primarily through monocultural plantations, with worrying implications for biodiversity.

The most important direct drivers of deforestation are agricultural expansion for food

and energy production, followed by infrastructure development and unsustainable wood
extraction. But indirect underlying drivers, such as population growth, economic growth and
changing patterns of consumption, agricultural production and trade, and energy use are
also fundamental and do not have single-factor causation (Rademaekers et al, 2010).

The three main sources of agricultural greenhouse gas emissions involve nitrous oxide from
fertiliser use and soil organic matter breakdown (38 per cent of agricultural emissions);
methane from livestock and rice production (32 per cent); and biomass burning (12 per
cent) (Smith et al, 2008). Agriculture can contribute to mitigation in three ways: by (i)
avoiding forest loss; (i) increasing the storage of carbon in vegetation and soil; and (jii)
reducing emissions from fertiliser use, soil organic matter breakdown, and livestock and rice
production (World Bank, 2011).

Biodiversity loss. Quantifying biodiversity loss is a difficult science (for a good review see
Barnosky et al, 2001). Only a fraction (about 1.9 million) of the world's estimated 5-30
million species have been scientifically named. Estimates of the current rate of extinction,
primarily from habitat loss, range from 100 to 10,000 times the historical background

rate (e.g. Dirzo and Raven, 2003; Mace et al, 2005; IUCN, 2007). The rate of extinction

is usually calculated based on species—area curves; the bigger the area you sample, the
more species you find, but the rate of discovery tails off in a curve. It is possible to estimate,
from known rates of habitat loss, the impact on species numbers — both actual extinctions,
and species for which extinction is inevitable because the remaining habitat is too small

to support them indefinitely (the ‘extinction debt’). He and Hubbel (2012) suggested that
this method overestimates the likely extinction rate by up to 160 per cent and that a more
realistic estimate of the current extinction rate is 40-400 times the historical background
rate. The authors pointed out that any overestimation would not negate the severity of the
problem but it would affect the rate at which the problem develops.

www.iied.org



Species’ extinctions mean the permanent loss of unique life forms, some of which may have
been useful to humans or have had commercial potential (although this is often unknown).
Extinctions also undermine the adaptive potential of remaining ecosystems, which is a key
consideration given likely climate change scenarios. But perhaps more significant than the
loss of biodiversity in natural ecosystems has been the deliberate reduction of biodiversity
in agricultural and tree crops in search of higher crop yields (and profits) to meet global
demand as part of the green revolution. Since the 1900s, some 75 per cent of plant genetic
diversity has been lost as farmers worldwide have switched their multiple local varieties and
landraces for genetically uniform, high-yielding varieties (FAO, 2004). An estimated 30 per
cent of livestock breeds are at risk of extinction — six breeds are lost each month. Three
cereals, wheat, rice and corn, provide 60 per cent of human food, a further indication of the
loss of agricultural diversity. A central premise of epidemiology is that both the number and
incidence of diseases increase in proportion to host abundance, which puts in doubt the
stability of a global strategy of food production in which just three species account for so
high a proportion of production (Tilman et al, 2002).

In the forest sector, a handful of fast-growing eucalypt, pine and acacia species provides
most of the world’s construction wood, pulp and biomass energy. As in agriculture,
monocultures are particularly vulnerable to pest and disease outbreaks, and this is likely
to be exacerbated by climate change. For example, Logan et al. (2003) wrote that ‘the
majority of results assessing individual pest species’ response to climate change indicate
intensification in all aspects of outbreak behaviour, and this certainly characterises our
work with the mountain pine beetle, gypsy moth, spruce beetle, and spruce budworm'’. Put
simply, continuing reliance on large-scale monocultures rather than biodiverse, integrated
smallholdings is likely to be a big mistake.

Soil fertility and nitrogen use. The indiscriminate use of nitrogen in agriculture has had
profound effects on the nitrogen cycle (Gruber and Galloway, 2008). The use of mineral
fertilisers worldwide increased almost 350 per cent between 1961 and 2002, from 33
million tonnes to 146 million tonnes per year. But in countries like China and the United
States, only 26-28 per cent of the nitrogen applied to soils for rice, wheat and maize
production is taken up by the target crops. The rest is released into the environment,
leading to the acidification of soils and to algal blooms in freshwater and coastal systems
that deplete oxygen and kill aquatic life. There is also inequity in the way nitrogen is used
in agriculture. The European Union, for example, with just seven per cent of the world’s
population, uses 33 per cent of the global agricultural nitrogen supply simply to grow and
import animal feed (Sutton et al,, 2011).

Clearly, it is the efficiency with which nitrogen is used that determines whether such use is

a boon for crops or a negative for the environment. Maintaining a healthy soil structure and
biology is critical, and the use of nitrogen-fixing trees and crops is generally better than the
application of mineral fertilisers for maintaining healthy soils. Particularly in nitrogen-deficient
soils in African countries, where the excessive use of mineral fertilisers is not possible due
to price constraints, the use of nitrogen-fixing species such as Faidherbia albida, Leucaena
leucocephala, Sesbania sesban, Tephrosia vogelii and Crotalaria ochroleuca is a sensible
strategy for enhancing crop yields with minimal negative environmental consequences.



1.3 An integrated, intensified and climate-smart solution proposed

The complexity of the problems facing sustainable development (or a ‘safe and just space
for humanity’, to use Raworth’s phrase) requires an integrated solution that is tailored to
those who most need safety and justice.

Entrepreneurial options that enhance biocapacity. Few agencies, governmental and
non-governmental, have the reach to enhance biocapacity at the scale required. Local
people, on the other hand, can be transformative in efforts to scale up integrated solutions.
What is required is an enabling environment of rights and incentives that channels local
entrepreneurial spirit towards solutions, matching intrinsic social and environmental aims
with a strong profit motive. Rather than creating a raft of directed ‘project-type’ initiatives,
better results can be delivered more organically if it is in the financial interests of rural
people to enhance biocapacity.

Income-generating. The roles that locally controlled enterprises play in generating
income for both men and women, while also meeting local demands for food, energy and
construction materials are well known. The paucity of evidence that large-scale industrial
models are either reducing poverty or distributing food and energy to where they are most
needed only strengthens the justification for a focus on locally controlled forest enterprises.
Much is now known about how to support such enterprises and how to attract investment
into locally controlled forestry (Macqueen et al, 2012a), although there is a lack of detailed
impact assessments on, for example, gender outcomes (see below). While there has

been much attention on the production of non-timber forest products (NTFPs) for income
generation, the approach proposed here is to prioritise locally controlled forest enterprises
that support food and energy production or that break into mainstream timber supply chains.

Gender- and age-balanced. Integrated farm-forest systems must be strengthened because
these are most likely to provide food and energy and generate income for the poor in all age
groups and both genders. Such integrated systems also provide the basis for many of the
other social foundations, such as jobs, education, health, political voice and resilience. They
must allow women access to natural resources and respect rights to sexual and reproductive
health care and family development — because adequate space for family planning,
management and education is critical for the long-term sustainability of the social foundations.

Food-securing. Given the likely magnitude of the future food-security crisis, it is reasonable
to immediately prioritise support for those farm-forest systems that strengthen the delivery of
basic staple foods to local people. In line with the other dimensions of the problem posed by
the diminution of humanity’s safe operating space, such farm-forest systems should adopt an
ecosystem approach involving conservation agriculture, good seed of high-yielding varieties,
the integration of crops, pastures and trees, and integrated pest and soil-fertility management.

Energy-enhancing. Integrated farm-forest systems have considerable potential to
generate biomass energy to help meet local energy needs. Irrespective of the energy
trajectories of countries in South Asia and sub-Saharan Africa, charcoal and firewood are
likely to remain the predominant sources of household energy for the foreseeable future.



The emphasis must be to enhance the efficiency and sustainability of such energy sources
to maximise the potential for energy delivery from trees on farms and agriculture residues,
while also reducing risks to household health. In countries such as India, substantial
progress has been made in biomass gasification for electricity at the community and district
levels (Macqueen and Korhalliler, 2011). Further exploration of this potential is now an
urgent priority.

Climate-smart. It is clear that efforts to ensure that production systems do not overstep
environmental planetary boundaries must be climate-smart — that is, they must both help to
mitigate climate change and assist people who are most precariously dependent on natural
resources to adapt to the shocks that will inevitably come as the frequency and intensity of
extreme weather events increase. From a climate change perspective, therefore, support
for locally controlled forest enterprises should focus on production systems that maintain
or enhance tree cover (thus curbing forest-related greenhouse gas emissions), enrich
agricultural soil fertility and organic content naturally (thus curbing agricultural greenhouse
gas emissions), and provide a diverse portfolio of income-generating options that create
economic resilience even if elements of the system fail due to climatic shocks.

Biodiverse. The links between biodiversity — the move towards diverse integration of crops,
pastures and trees — and economic resilience in an uncertain environment are intuitive.
Farm-forestry practitioners are often averse to the risks of new untried technologies,

and also those associated with putting ‘all your eggs in one basket’ (Binswanger, 1980;
Yesuf and Bluffstone, 2007). The trick is to encourage the development of diversified and
therefore resilient production systems in which each of the constituent elements is well
understood and for which market demand is strong. Helping to create integrated food,
energy and construction-material enterprises across landscapes in which biodiversity and
economic resilience are high will do much to foster long-term sustainability.

Nitrogen-efficient. For many areas in which poverty is acute, the excessive use of nitrogen
fertilisers is rare. As described earlier, however, such use has proved environmentally
damaging in affluent societies such as those of the European Community and the United
States, as well as in China. A priority for integrated, intensified and climate-smart land

use is to promote the use of organic nitrogen-fixing species that also enhance overall

soil composition and the efficient uptake of nutrients by the main crops, thereby reducing
nitrogen leakage into the environment. The judicious use of agroforestry systems in which
planted trees or rotational cover crops enhance soil fertility over the long term seems to be
the way ahead.

Geographically relevant. The fact that poverty is concentrated in specific locations
enables a geographical prioritisation of the task at hand. Networks such as Forest Connect
that provide support to locally controlled forest enterprises might decide to focus their
efforts in, for example, sub-Saharan Africa and South and Southeast Asia.
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1.4 A contributory investment framework advanced

The intention to install an entrepreneurial approach to integrated, intensified and climate-
smart land use is one thing, but putting it into practice through investment is another
(Macqueen, 2013). Four main challenges can be identified. First, natural resource rights

in farm-forest landscapes are often confused and the commercial rights over trees are
often insecure. This undermines the willingness of local people to put time and effort into
establishing enterprises for which the right to use resources is open to question. Second,
enterprises face formidable obstacles through their isolation, not only from markets, service
providers and decision-makers, but also from one another. The organisation of enterprises
within particular subsectors can be a powerful way to gain bargaining power in the market
and to advocate for better rights and incentives for enterprise development. Third, business
capacity development is essential in the development of investment proposals for upgrading
businesses. Fourth, getting fair investment deals in subsectors that are often characterised
as high risk can be difficult and often requires the presence of neutral brokers who can
link enterprises with prospective investors, balance asymmetries of information, and help
oversee fair negotiation processes.

The ‘investing in locally controlled forestry’ framework responds well to these four
challenges. A particular strength of the framework is that it has been developed by
rightsholder groups themselves — the International Alliance for Family Forestry, the Global
Alliance for Community Forestry, and the International Alliance of Indigenous and Tribal
Peoples of the Tropical Forests, who provocatively call themselves the G3 on account

of their control of roughly 25 per cent of the world'’s forests. ‘Locally controlled forestry’

is an umbrella term for a mutual agenda that has been agreed by these groups, and it
encompasses — without seeking to replace — notions of community forest management,
family forestry and indigenous people’s rights (for more detail see Macqueen et al, 2012b).

The framework for investing in locally controlled forestry is based on the notion of rights

and responsibilities. Rightsholder groups are pursuing three main sets of rights:

® |ocal decision-making on forest management and broader land use, including freedom
of association;

B secure land tenure and commercial forest use rights; and

® access to markets and technology.

But equally important is the commitment by rightsholder groups to assume responsibility for:

® |ong-term forestry resulting in improved livelihoods and sustainable forest management,
including the protection of biodiversity;

m the provision of multiple forest products and services, through local enterprise, to
benefit society; and

m respect for communities, families and peoples and their customary use and traditional
and local knowledge.
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The G3 argues that where rights are afforded, responsibilities follow. There is a substantial
body of evidence that backs up this claim (Macqueen, 2011; RRI, 2012). But achieving
these rights usually requires investment, including, but not limited to, ‘asset investment),

or hard financial investment. Such investment also includes four main areas of ‘enabling
investment. In a series of 11 international meetings between rightsholder groups, investors,
government representatives and civil-society organisations run by The Forest Dialogue
(TFD) and including field dialogues in Panama, Macedonia, Nepal, Kenya, Burkina Faso,
Indonesia and Sweden, a framework was developed that captures the essence of what is
required to implement locally controlled forestry. In brief, the framework posits four main
areas of enabling investment that are required, both to enhance locally controlled forestry
and to attract fair and balanced asset investment in support of it (see Figure 4).

Figure 4. Positive cycle of investing in locally controlled forestry
(arrows signify the four main areas of ‘enabling’ investment to achieve
fair and balanced ‘asset’ investment)

1. Rights-based advocacy Commercial
forest rights

2. Enterprise support
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balanced asset Business
investment capacity

Enterprise-

orientated 3. Organisation-building
organisation

4. Brokering deals
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The framework depicted in Figure 4 suggests a series of practical enabling actions —

the priority for which will vary from context to context — for supporting locally controlled
forestry. Yet the complexity of the problem faced by humanity and the integrated nature of
the solution require a more nuanced type of support. Not just any form of locally controlled
forestry is required; what is needed is locally controlled forestry that delivers integrated,
intensified and climate-smart land use in very different sociopolitical and environmental
contexts. To achieve that, it will be necessary for support institutions (those that provide the
enabling investments) to both discern and prioritise support for particular types of forest
enterprise that best deliver the outcomes desired. Building the capacity to make such
discerning enabling investments is the subject of the final section of this chapter.

1.5 A shared process of prioritisation

Despite the scarce resources, there have been many attempts to promote locally controlled
forest enterprises in recent years. As noted above, Forest Connect is an ad hoc alliance
created both to provide such support and to serve as a platform for sharing experiences
among those who facilitate support to locally controlled forest enterprises. The Forest
Connect partners decided that an investigation was needed to determine which subsectors,
and what types of enabling investment, in which sociopolitical and environmental contexts,
might best deliver integrated, intensified and climate-smart land use. The partners set out
to determine the merits and potential tradeoffs of providing support for different subsectors
— such as on-farm enterprises where the main product is food; natural-forest or on-farm
enterprises where the main product is energy; natural-forest or on-farm enterprises where
the main product is construction timber; and natural-forest or on-farm enterprises where
the commercial output is one or more ecosystem service (for example, carbon, biodiversity,
water or tourism). It was proposed that a structured assessment should be made of such
subsectors that answered and scored the following questions:

Introduction

1. Geographical targeting that might optimise pro-poor impact: which particular
geographical focus within the country in question might optimise the contribution to
poverty reduction and sustainable natural resource management, and why?

2. Subsectoral entrepreneurial options: what main subsectors of forest enterprises exist
that require as part of their operations an enhancement of biocapacity?

Assessment of market prospects for each potential subsector

3. Income-generating potential of those options: what is the scale of market demand for
products or services derived from enterprises in the subsectors defined above, and
which markets have the greatest potential for expansion and income generation given
(i) market trends, (i) issues of competitive advantage, (i) issues to do with the enabling
environment (e.g. product restrictions and bureaucratic hurdles) and (iv) resilience in the
face of likely climate change?
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Assessment of integrated impacts for each potential subsector

4. Gender and age analysis of those options: what is the likely contribution of each
subsector to income-generating opportunities for women — and thereby the likely
impacts on household well-being (including any issues to do with reproductive health)?

5. Impacts on food security of those options: what is the likely contribution of each
subsector, either (i) directly to increased food security/better nutrition through the
enhanced agricultural production of staple foods and diverse nutritious foods produced
locally, or (i) indirectly through increased diversification/income generation that affords
households greater purchasing power for staple foods?

6. Impacts on energy security: what is the likely contribution of each subsector to the
provision of household energy, either (i) directly where energy is the main business, or (ii)
indirectly where tree or agricultural crop residues can be used to enhance energy security?

7. Quantification of climate change mitigation and adaptation potential: what impact does
each subsector have on carbon emissions (including replacement of alternative sources
of emissions), and how important is it likely to be in terms of adapting to and building
resilience to known future climate change scenarios?

8. Impacts on biodiversity within actual system and on adjacent natural systems: to what
extent does the subsector require the maintenance of biodiverse natural ecosystems or
enhance the degree of agrobiodiversity through its operations?

9. Impacts on soil fertility and nitrogen inputs: to what extent does the subsector use
natural forest management or on-farm soil husbandry techniques that enhance long-
term soil fertility without the excessive use of nitrogen fertilisers?

Assessment of support priorities

10. Given the likely variation in impacts in answers to questions 3-8 above, what
manageable portfolio of enterprise support activities to, say, 2-3 main subsectors might
deliver a balanced set of impacts across the impact areas deemed to be critical by
either the global analysis (above) or a national analysis that argues strongly for other
impact measures?

Eight papers were commissioned from members of the Forest Connect alliance in line
with this assessment structure as a means of ensuring comparability in the findings. By
considering this set of 10 questions in a range of country contexts, it was hoped that

the Forest Connect alliance would be in a better position to take strategic decisions that
enhance the contribution of support for locally controlled forest enterprises to the broader
global imperative of integrated, intensified and climate-smart land use (or a fair green
economy), while also optimising local livelihood benefits and resilience.
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Charcoal briquette product from Nepal.
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Assessing subsectors of locally
controlled forest enterprises and
support options in Nepal

Bhishma P. Subedi

2.1 Introduction

The case study area consists of 22 mid-mountain districts in the Central and Western
development regions of Nepal. The mid-mountains constitute the major ecological zone
of Nepal, amounting to about 42 per cent of the country’s total land area, and they also
have the highest agricultural, sociocultural and ethnic diversity among the three major
ecological regions (the other two being ‘mountain’ and ‘Tarai’; Figure 5). The case study
area includes some of the country’s most fertile valleys — those of Kathmandu, Pokhara,
Banepa and Trishuli, which are also major centres with good road access to markets,
finance, technology and other services. Among the 22 districts, 10 are in the Western
Development Region and 12 are in the Central Development Region. The low-elevation
areas of the two mountain districts — Dolakha and Sindhupalchok — are also included in
the case study because the majority of the products from the enterprises in those districts
go to Kathmandu, Dhulikhel and Banepa, the major trade centres of the mid-mountains.

Figure 5. The development regions of Nepal, showing the case study districts
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The 22 mid-mountain districts in the case study area have high education levels, further
opening up possibilities for interventions that lift subsistence-based activities towards
business-based income generation. It is well recognised within Nepal that increasing forest
and farm productivity and rural income are necessary conditions for structural transformations
towards economic growth (Teigner, 2012; Restuccia et al, 2008; Sachs et al, 2001).

Nature has endowed Nepal with over 7,000 species of higher plants, of which over

700 are medicinal and aromatic plants (GoN/IUCN, 1988) and about 250 are endemic
(Bajracharya et al, 1988). Nepal features three main geographical regions: the tropical
plains (Tarai) bordering India in the south, an extensive section of mid-mountains, and the
trans-Himalayan region bordering Tibet in the north.

The increasing and untapped market potential of forest and farm products from these
diverse regions adds to the potential for economic growth, poverty reduction, social
justice and sustainable development. For example, a conservative estimate of the annual
economic potential of timber and NTFPs in the Nepalese forest sector is US$162 million
and US$67.6 million, respectively (Pandey et al, 2010), and 60 per cent of the total
forestland in the country has the potential for community forestry and enterprise-oriented
forest management.

2.2 Assessment of market prospects of shortlisted subsectors

A set of four criteria was used for the preliminary shortlisting of subsector options. To be

shortlisted it was decided that a subsector option should have:

B atree component;

B a history of production, collection and trade in the area, at least locally by communities;

m potential for increasing production at the local level by introducing new varieties, crops
and technologies; and

m potential for local value adding through processing and improved trade practices.

A review of literature was made based on these criteria, the current national trade
strategy (the 2010 Nepal Trade Integration Strategy; MoCS, 2010a) and trade and
export performance data (Nepal foreign trade statistics for 2009/10; FAOSTAT; ITC,
2011; and other UN data). Expert consultations, cursory market visits, and discussions
with experienced staff at the Asia Network for Sustainable Agriculture and Bioresources
(ANSAB) enabled the author to review each subsector's market trends, competitive
prospects, enabling environment and resilience to climate change.

Thirteen subsectors satisfied all four criteria and were shortlisted for preliminary
assessment and the next stage of screening. They are described below.

1. Fruit-based tree crops

Citrus, pears and lapsi are among the most widely grown fruits in the case study area.
Many varieties of mandarin orange (Citrus reticulata), sweet orange (C. sinensis), lime (C.
aurantifolia), lemon (C. limon), pear (Pyrus spp.), lapsi (Choerospondias axillaries), peach
(Prunus persica) and plum (P. domestica) are cultivated traditionally.
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Mandarin oranges are an important commercial fruit crop and one of the main sources of
income for farmers. They have been exported traditionally to India and more recently to
Bangladesh. But the most lucrative markets for Nepalese mandarin oranges are European
Union countries and Russia. The production area and volume is increasing. Visits by the
author to major market centres in Kathmandu indicate that lapsi, pear, plum and peach
also have strong market demand.

Fruit-based tree crops can be grown with low start-up costs; they do not require major
capital investment and can use family labour. Currently, yields are low compared with other
countries. The fruits pass through a rather simple marketing channel involving two main
stops — collection centres and assembly points. All players in the supply chain — mostly
family-owned businesses — are small. Although citrus fruits have strong market prospects,
they are not yet important export commodities in Nepal. The resilience of citrus fruits and
pear to climate change is low because fruit quality is affected by climatic conditions during
the growing period, and changes in rainfall patterns may result in a decline in production.
For many years, ‘citrus decline’ - the sudden death of citrus trees — has been reported in
some parts of the country, although the cause is unknown.

2. Highland coffee under agroforestry

Coffee production has emerged recently in more than 30 districts in the mid-mountains,
involving 25,000 small farmers who cultivate using conventional methods. Arabica

coffee is highly suited to these districts and is mainly grown under shade trees in various
agroforestry configurations, where the associated tree component provides the added
benefit of soil erosion control. Coffee production is emerging as a likely agro-enterprise with
great potential to provide farm employment and income-generation opportunities in Nepal.

In the last decade, trends in the export value, area under cultivation, and production volume
and yields of Nepalese coffee have been very encouraging. About 57.6 million tonnes of
coffee were exported from Nepal in 2010 (UN, 2012). Japan and the European Union are
the major export markets for Nepalese coffee, and the United States is also emerging

as an important buyer. Yields in Nepal are still relatively low, however, compared with

other major exporters, and an insect called coffee borer poses an additional challenge

to coffee-growing in Nepal. Nevertheless, large tracts of land could be brought under
coffee cultivation in the country. Improving yields and processing efficiency could further
enhance competitiveness, and Nepal has great potential for product diversification in terms
of specialty coffees such as organic coffee, one-estate coffee, one-variety coffee and
highland coffee (AEC/FNCCI, 2006a). World market prospects are also very favourable.
The niche for organic and highland coffee offers a real opportunity. Although such niche
products occupy only about seven per cent of the total world market (AEC/FNCCI,
2006a), this is not a constraint for a small producer like Nepal.

The impact of climate change on coffee production is unclear. Some observations suggest
that a slight increase in temperature will increase yields but larger increases might reduce
the areas suitable for coffee-growing (and potentially eliminate them). The incidence of pests
and diseases might increase under climate change, and an increase in temperature might
require the greater use of irrigation, thereby increasing pressure on scarce water resources.
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3. Integrated farming-based dairy

Traditional cow and buffalo farming and small-scale dairy enterprises are a source of
income for many people in Nepal. The dairy subsector provides more than 60 per cent

of the livestock sector’s total contribution to gross domestic product (GDP; FAQO, 2010a).
Demand for dairy products is increasing: the 2001 National Milk Marketing and Strategy
Study projected an annual growth rate of demand for milk products in Nepal of 10 per
cent, and growth in the number of hotels and restaurants is increasing demand for cheese,
cream and paneer (cottage cheese).

There is a supportive policy environment for the development of dairy enterprises in Nepal.
The government issued the 2008 Dairy Development Policy as the main policy document
for the subsector, which is also guided by the provisions and spirit of the Agriculture
Perspective Plan (1995-2015), the 2004 National Agriculture Policy, the 2001 National
Milk Marketing and Strategy Study, and the 2006 Agri-business Promotion Policy, among
others. The government has also targeted higher growth in milk production in its plans, for
example, an annual growth of 4.6 per cent in the Three Year Interim Plan for 2007-2009.

The dairy subsector is dependent on the availability of green forage. High-yielding exotic
breeds of cow are very sensitive to climate change.

4. Orthodox tea

Orthodox tea is produced mainly in the mid-mountains of the Eastern Development
Region, although there are some emerging districts in the Central and Western
development regions (ANSAB, 2011a). Tea plants are shade-grown under trees that help
maintain moisture, act as windbreaks and control soil erosion.

The market demand for and export performance of tea have been strong compared with
some other subsectors, with significant growth following economic liberalisation in 1991.
Export volume grew from an average of 80 tonnes in 1991 to about 8,000 tonnes in
2009710 (ANSAB, 2011a). The area under tea expanded from 3,500 hectares in 1996

to more than 15,000 hectares in 2009/10. Some of the potential overseas markets for
Nepalese orthodox teas are Canada, France, Germany, Ireland, Japan, Russia, the United
Arab Emirates, the United Kingdom and the United States (MoCS, 2010b; ANSAB, 2011a).

There is high potential for the expansion of tea cultivation in Nepal and the government
has set ambitious production targets. Meeting the targets is unlikely, however, due to

the fragmentation of production and the lack of auctioning facilities and quarantine
laboratories. The tea subsector is associated with relatively high rates of employment and
seems to be a strong engine for farmer income generation and poverty reduction because
it gives higher returns compared with other crops — and already involves 105,000 people.

Tea quality, production and yields are considered to be very sensitive to changes in climate,
including temperature and rainfall.



5. Handmade paper

The small-scale production of handmade paper occurs throughout the country. Based

on traditional skills, Nepalese handmade paper uses abundant supplies of lokta (Daphne
spp.). The argeli plant (Edgeworthia gardeneri), a close relative of lokta that grows at lower
altitudes, offers a promising alternative.

Nepalese handmade paper is popular for its strength, durability and resistance to insects,
and demand is growing. A diverse range of paper products is exported to European Union
countries, Japan and the United States (AEC/FNCCI, 2006b). Tourists also buy significant
volumes. There is scope to increase high-end market share in the European Union and

the United States. There is also potential to diversify into markets for stationary, cards and
envelopes, artist's paper, bookbindings and household items such as lampshades. The
profit margins for all market actors involved in handmade paper — from lokta producers

to exporters — are high (EEC, 2008). The small-scale and dispersed nature of production
means, however, that the capacity of the subsector to scale up is relatively low. Lokta grows
slowly as an understorey shrub and is susceptible to pressures such as fire and grazing.

6. Essential oils

Enterprises that produce essential oils based on wintergreen (Gaultheria procumbens) and
juniper (Juniperus spp.) are good sources of income for farmers — including poor farmers

- in remote areas in the case study area. Nevertheless, there is a limited market for such
oils, and only a few companies — such as Herbs Production & Processing and Himalayan
Bio-Trade - buy essential oils from local processors. Fluctuations in market prices are a
risk for both producers and traders. The degradation of wintergreen resources outside
areas covered by community management plans (on marginal forestland) is also a problem;
plants are being uprooted at a premature stage. There is a lack of effective conservation
practices on both public and private land.

Wintergreen collection and processing favours disadvantaged people and farmers with
small landholdings. Such people can obtain collection permits to collect wintergreen in
natural forests from district forest offices. Unnecessary checkpoints and fees, and informal
taxes from distillation to export, are the main constraints to both production and trade.

7. Medicinal and aromatic plants

Medicinal and aromatic plants produced in Nepal are increasingly finding an important
place in local and international markets. Tejpat (Cinnamomum tamala), dalchini
(Cinnamomum zeylanicum) and chiraito (Swertia chirayita) are the major medicinal and
aromatic plants in the case study area that are collected and sold (in dried form) for
domestic consumption and export. India is the major export market for these products.

There is a global consumer trend towards natural, healthier foods, healthcare and
cosmetics and consequently an increasing demand for medicinal and aromatic plants.
Cultivation and processing is currently limited and small-scale in Nepal, although large-
scale cultivation is feasible. Improper drying and storage also leads to wastage and
unnecessary losses. Considerable improvements can be made to primary processing, such
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as by sorting and grading, powdering, boiling, cooking and making aqueous solutions, to
add value to this subsector.

Severe non-tariff barriers during transportation and export limit Nepal's export capacity for
medicinal and aromatic plants. Climate change has the potential to become a significant
threat in the future. There is concern that local plant populations and genetic diversity
could be lost due to changes in temperature and weather patterns.

8. Gums and resins

The chir pine (Pinus roxburghii), from which resin is sourced, is widely distributed over
405,000 hectares in Nepal's mid-mountains. People use chir pines for timber, small wood,
firewood, animal bedding (from chir pine needles) and mulching. There is potential to tap
approximately 60,000 tonnes of resin per year (DFRS, 2004). Normally, a chir pine tree
yields 3-6 kg of resin annually. Resin-tapping is carried out for about eight months per
year (March to October).

Products made from resin include turpentine oil and rosin, which are raw materials in the
manufacture of soap, rubber, paper, paints, varnishes and a variety of chemicals. Turpentine
oil and rosin both fetch good prices in national and international markets. At least 15
resin-tapping companies are registered in Nepal, with permission to collect about 40,438
tonnes of resin annually (DFO, 2007). However, these companies operate below capacity,
and many forests have unexploited potential because of a shortage of skilled labour. There
is an urgent need to attract, train and involve local people in resin-tapping to make it a
sustainable business.

The government has granted resin-tapping permission to companies who have annual
agreements with community forest user groups (CFUGSs) and pay them a royalty of six
rupees per kg of resin. The companies have to take care of the trees and forest health,
preventing damage to the trees and forests, while tapping resin and managing the
labourers. There is an increased risk of forest fire where resin-tapping occurs.

9. Biomass-based energy

Biomass-based energy — for cooking, room heating and warmth for traditional baby
massage — in the form of briquettes and charcoal is an emerging source of energy in the
mid-mountains. The briquettes are made from plants, including invasive alien species, not
used for any other purpose. In one briquette-marketing company in Kathmandu, more than
195 people received direct income totalling US$101,355 in 2011/12. Briquette production
at a commercial scale has emerged only recently, however, with technical assistance since
2007 from ANSAB.

The demand for briquettes (as well as charcoal) has grown significantly in recent years,
from about 5,000 briquettes in 2007 to 500,000 briquettes in 2012, aided by acute
shortages of other sources of energy, such as electricity, kerosene and liquid petroleum
gas. Some supermarkets in Kathmandu have started to provide separate stalls for the
sale of briquettes because of their increasing popularity among urban users. One retailer
estimated that at least 10,000 families (about 50,000 individuals) in Kathmandu were



buying its briquettes. Briquettes emit fewer greenhouse gases per unit energy than fossil
fuels and thus may attract clean-energy incentives. The current national shortfall in energy
supply is predicted to last for several more years. There is no shortage of raw materials for
briquette manufacture, which can be done at the local level with low start-up costs.

Through a Forest Connect initiative implemented by ANSAB, a briquette producer
association has been established with guidelines for quality control and technology
(machine and furnace) for briquette producers. The raw materials for briquettes are
unlikely to be threatened by climate change.

10. Ecosystem-based organic vegetables

Farmers in the mid-mountains have initiated commercial ‘ecosystem-based’ farming that
can help produce more from available land, water and labour resources without causing
social or environmental harm and increasing resilience to climate change. Ecofriendly-
product shops that target tourists are burgeoning in Kathmandu and Pokhara. Upper
middle-class families, restaurants and some hotels are the main consumers of these
products. A limited price premium prevails but there is no established framework for
pricing these products. Increases in purchasing power, education and awareness about
health and food quality, and a willingness to pay for healthy foods among consumers
(Bhatta et al, 2009), have increased the demand in urban areas for ecosystem-based
farming products (Aryal et al, 2009).

An estimated 800,000 hectares (26 per cent) of cultivated land in Nepal is ‘organic’ by
default (Dahal, 2011), and the area of land recognised as organic is increasing. Organic
farming was being actively pursued on about 1,000 hectares in 2005 and 8,187 ha in
2007, of which 7,737 hectares were fully converted to organic (FiBL and IFOAM, 2009).
With the recent establishment of the National Organic Agriculture Accreditation Body and
the National Coordination Committee for Organic Agriculture Production and Processing
System, and other policies supporting organic agriculture, there is a favourable enabling
environment for this subsector.

Ecosystem-based farming offers resilience against climate change by enhancing the
adaptive capacity of farming communities while simultaneously sequestering carbon
(Dahal, 2009). The application of traditional skills, farmer knowledge and soil fertility-
building techniques, and a high degree of diversity, make this system highly adaptable to
climate change (Niggli et al, 2009).

11. Large cardamom

Large cardamom is a high-value crop produced mostly in the eastern part of the country. It
is a shade-loving plant and is grown as an understorey crop between and below trees such
as Albizia species, Castanopsis hystrix, Schima wallichii and Alnus nepalensis.

The recent trend in exports of Nepalese large cardamom is encouraging. Nepal is one of

the major producers of large cardamom and is considered to be a high-quality source, and
it has a B0 per cent share of total world exports. Tariffs for Nepalese large cardamom are
low in the major importing countries, and, compared with other exporters, Nepal (together
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with Sri Lanka) enjoys a highly preferential tariff rate on exports to Indian markets. About
90 per cent of the Nepalese production is exported, mostly to India, where it is then often
re-exported to Pakistan, Singapore and the United Arab Emirates. There is great potential
for increasing production, both by increasing the cultivation area and improving production
techniques. Encouraging a number of derivative products, such as essential oils, could
further expand demand for large cardamom.

The impact of climate change on the production of large cardamom is unclear. Some
observations indicate that increased temperatures improve yields, but there is also
an opposing view that higher temperatures could increase the incidence of disease,
with potential impacts on cardamom production. Currently, one disease threatens the
production of Nepalese large cardamom.

12. Ginger

Ginger is a major agricultural export-based crop; of all the spices, it has the highest
production and covers the largest area in Nepal. Ginger is a shade-loving plant that

is often grown as an understorey crop and also as an intercrop among crops such as
maize, beans and other vegetables. Nepal accounts for 11.5 per cent of total world ginger
production and has been one of the top ten exporters of ginger for the last decade.

More than 75 per cent of the total quantity of ginger produced in Nepal is exported (ITC,
2007). A recent ANSAB (2011b) study shows that there was steady growth in exports
until 2007, when it peaked at 41,731 tonnes valued at about US$8.41 million. According
to the 2010 Nepal Trade Integration Strategy, the most attractive markets for ginger are
in the Middle East, Southeast and East Asia, the member countries of the South Asian
Association for Regional Cooperation, and northern developed countries. Kathmandu is
the major domestic market, where most of the ginger is distributed through the Kalimati
Fruit and Vegetable Wholesale Market.

Nepalese ginger is superior in quality for the production of dried ginger, oleoresins and
essential oils. Due to the lack of processing facilities in the country, however, farmers have
to sell their products fresh or in a traditionally dried form (ANSAB, 2011b). To date, proper
value added has not been attempted in Nepal, and India captures much of the value of

the product. Improved sorting, grading, cleaning, peeling, drying and packaging is needed.
The 2009 trade policy prioritises ginger and has a programme for its commercialisation.
Nepal has free access to India's market for ginger trade but faces restrictive non-tariff
measures. The major Indian markets of Gorakhpur, Lucknow and Siliguri impose import
bans, ostensibly for quarantine reasons, when they have sufficient product (Ghimire, 2009).

13. Wood

The contribution of wood to national revenue in Nepal is significant, amounting to about
US$8.33 million in 2008/09, which was more than 90 per cent of total forest-sector
revenue (DoF, 2009). Wood is also the main source of income for CFUGs: Banjade (2012)
reported that about 70 per cent of the total income of CFUGSs in Dolakha was derived
from wood. The main commercial opportunities in this subsector are:



m Wood harvesting enterprises. These involve significant manual labour in Nepal,
with commercial extraction increasing from 24,360m3 in 1992/93 to 80,640m3 in
2002/03. Nationally, an estimated 2.2 million m3 of wood is consumed per year as
timber or fuel.

® Sawmills. The estimated demand for sawnwood was 438,000m3 in 2010. Eighty-six
per cent of all production is small-scale, while the Timber Corporation of Nepal and
private sawmills do most of the industrial sawmilling in the Tarai. Outside the industrial
region, sawnwood is produced by hand sawing or pit sawing and is considered an
extension or by-product of forestry. Private sawmills are licensed but depend on
parastatals for their log supply.

= Plywood enterprises. An estimated 3.3 million m? of plywood is consumed annually
in Nepal. The country imports plywood from India to cover two-thirds of local demand.
Raw-material shortages mean that, despite high national demand, the local plywood
industry is operating at about half-capacity.

® Furniture-making enterprises. Such enterprises include modern factories, hundreds
of small workshops and thousands of individual carpenters. To meet future demand,
there is room for additional modern factories, but existing factories are already unable
to operate at full capacity because of a lack of raw materials. There are also problems
to be solved in product quality, the availability of suitable designs, and knowledge of
export markets. Some CFUGs have initiated community furniture enterprises with the
support of non-governmental organisations (NGOs). These enterprises meet local
demands for furniture, doors, windows and agricultural tools (ANSAB/FAQ, 2009),
but there is a pressing need for further research and capacity-building in sustainable
production, management and marketing.

= Wooden handicrafts enterprises. Woodwork is part of traditional architecture in
Nepal, and approximately 4,000 people country-wide produce wooden handicrafts as
a cottage industry, often in family-based enterprises. Most of the woodcraft industry
is focused on providing local people and tourists with collectible items such as picture
frames and statuettes. The contribution of wooden handicrafts to Nepalese total export
earnings is small but has been increasing.

Abundant forest resources in Nepal, especially as a result of the activities of CFUGs,
mean that timber demand is unlikely to threaten supply if forests are managed sustainably.
Yet the sector lacks investment, and the market for wood products is vulnerable to
competition, particularly from producers elsewhere in Asia. For example, countries such as
China and Indonesia that can produce low-cost, innovatively designed products dominate
the international supply of wooden handicrafts.

From a regulatory point of view, unnecessary interference and a lack of transparency

in timber extraction have discouraged the growth and efficient running of wood-

based enterprises in Nepal. The imposition and lifting of timber trade bans has caused
serious price fluctuations. There are also unnecessary hurdles in tendering, trading and
transportation, resulting in widespread bribery and, ultimately, market prices that reduce
the industry’s competitiveness.
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2.3 Assessment of integrated impacts of subsector options

The 13 subsectors described above were screened using an attractiveness matrix (Table
1) by plotting them against two parameters: industrial growth potential, and income
potential for smallholders. Industrial growth potential was assessed by reviewing market
demand (market trends and comparative and competitive advantages), the enabling
environment, and resilience to climate change. The income potential for smallholders
was assessed using estimates of current and potential future smallholder earnings. Each
subsector received a ranking of high, medium or low for these two parameters.

Table 1. Attractiveness matrix of forest subsectors in the

mid-mountains, Central and Western development regions, Nepal

High Handmade paper Biomass-based energy | Ecosystem-based
Essential oils Highland coffee under | organic vegetables
Large cardamom agroforestry
Income Wood
potential Orthodox tea
Ginger
Medium Fruit-based tree crops Integrated farming-
Medicinal and aromatic | based dairy
plants
Low Gums and resins
Low Medium High
Industrial growth potential

Table 1 shows that most subsectors could be considered to have high potential. The main
reason for this is that the subsectors were shortlisted on the basis of a review of market
demand and their competitiveness. In other words, all the subsectors could be important,
depending on location, the individuals involved and other factors.

The nine subsectors — biomass-based energy, highland coffee under agroforestry,

wood, orthodox tea, ginger, ecosystem-based organic vegetables, fruit-based tree crops,
medicinal and aromatic plants and integrated farming-based dairy — that achieved high

or medium rankings for both parameters were subjected to further review. Each was
screened for its likely social and environmental impacts on three social foundations
(gender, food security and energy security) and three environmental boundaries (climate
change adaptation and mitigation, biodiversity, and soil fertility and nitrogen inputs), as
described in Chapter 1. Each subsector was scored on the likely contribution it would
make to each criterion, as follows: b = a positive contribution to the social foundation or
environmental boundary is highly likely; 4 = a positive contribution is moderately likely; 3
= there is likely to be no effect, or the social foundation or environmental boundary is not
applicable in this subsector; 2 = a positive contribution is unlikely, or there will be a small
adverse effect; and 1 = a strong adverse effect is likely. Scores were assigned on the
basis of expert consultations and discussions with experienced ANSAB staff. Thus, the
higher the overall score of a subsector, the higher its potential to deliver a balanced set of
integrated impacts. Table 2 presents the integrated impact scoring for the nine subsectors.
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Gender. All nine subsectors are likely to contribute to income-generating opportunities for
women. The briquette and charcoal subsector received the highest possible score because
more than 52 per cent of the subsector’s current total workforce is female, mostly in
briquette production. The orthodox tea subsector, which has a high involvement of women
in harvesting, also received the highest possible score.

Food security. Each of the subsectors is likely to contribute to some extent to food
security because they help diversify household incomes and generate income that
increases the purchasing power of households for staple foods. The integrated farming-
based dairy and ecosystem-based organic farming subsectors received the highest scores
because they contribute to the direct production of food.

Energy security. It is moderately likely that the integrated farming-based dairy and
ecosystem-based organic farming subsectors contribute to the provision of household
energy with their byproducts. Livestock waste and agricultural crop residues can be used
to enhance energy security by producing biogas and briquettes. The briquette subsector
is emerging because of its potential to supply energy for cooking, heating and other
purposes.

Climate change mitigation and adaptation. All nine subsectors contribute to the
resilience of both social and ecological systems and are therefore likely to contribute

to climate change mitigation and adaptation. Because biomass-based briquettes can
substitute for high carbon-emitting energy sources and thus help reduce CO2 emissions,
that subsector scored highest. Although the animals used in the integrated farming-
based dairy subsector emit methane, that subsector is likely to build the resilience of
communities to climate change by increasing diversification and was therefore scored as
being moderately likely to make a positive contribution to climate change adaptation.

Biodiversity. Ecosystem-based organic farming requires the maintenance of diverse
natural ecosystems and is therefore highly likely to contribute to biodiversity conservation;
it is also likely to enhance agro-biodiversity. The monocultural cultivation deployed in
orthodox tea enterprises might have a negative impact on biodiversity.

Soil fertility and nitrogen inputs. The ecosystem-based organic farming subsector
received the highest possible score for this criterion because its systems avoid the
excessive use of nitrogenous chemical fertilisers and add organic matter to the soil
through crop residues. The orthodox tea subsector has no likely effect on soil fertility or
nitrogen input because of the monocultural cultivation associated with it.

Conclusion. The assessment shows that all nine subsectors have prospects for
generating high integrated impact scores, with the top three subsectors (based on their
total scores) being:

B biomass-based energy;
B ecosystem-based organic vegetables; and
= wood.



2.4 Assessment of support priorities

An assessment of support priorities for the three subsectors with the highest integrated
scores were carried out against the four main areas of enabling investment identified by
Macqueen (2012): i) potential to secure commercial resource rights; i) potential to develop
business capacity and upgrade; i) potential to organise to achieve scale efficiencies and
negotiating power; and iv) potential to attract fair investment deals in subsectors often
characterised as high-risk. Each of these is important if the challenge of fair and balanced
asset investment is to be addressed.

Biomass-based energy

In Nepal, the government and some donor agencies and NGOs have been supporting the
small-scale production of biomass-based briquettes for a decade. However, there remains
huge latent demand for such briquettes in urban markets and huge production potential
in rural areas. In 2007, ANSAB designed and piloted a project along the entire value
chain with the objectives of substantially increasing the demand for community-produced
biomass-based briquettes in targeted markets in Kathmandu; enhancing the production
capacities of rural processing enterprises to meet the new demand and increase their
revenue; integrating or creating processing enterprises in rural areas to meet the new
demand; conserving more forests and improving more livelihoods; and developing a
platform in Kathmandu for marketing the briquettes. As a result, the proof-of-concept for
briquette production and marketing has been established, and the subsector is now ready
for scaling-up and expansion.

A number of challenges remain for the briquette industry, however. Our participatory
analysis shows that there is a need to address the following issues to assist the
development of the subsector: (i) briquette enterprises have capacity constraints in

the uptake of new technologies and other froms of upgrading; (i) the proper resource
management and sustainability of the enterprises are not ensured; (i) there is scope to
upgrade products (pellets, briquettes) and accessories for market expansion, especially in
the industrial segment; (iv) there are economic inefficiencies in production and distribution;
(v) existing policy provisions and practices are cumbersome and need to be addressed
through advocacy; and (vi) the limited access to markets, finance and improved technology
discourages actors from upgrading operations and increasing production.

Investment in the following four prioritised support activities could address the above
constraints and leverage high integrated impacts:

m Support for new technologies and product development including accessories.
There is scope to improve technologies, specifically for quick ignition and the production
of briquettes and stoves in sizes and shapes suitable for industrial purposes. A study is
necessary to explore quick-ignition options and to introduce and test accessories for
industrial uses.

® Organisation-building for market expansion and appropriate promotion
strategies. At present almost all briquettes are traded through department stores and



retail grocery shops in the Kathmandu valley. These are mostly targeted at traditional
baby massage and high-income groups. In this context, a comprehensive study is
needed to assess the possibility of growing other market segments, such as use in
barbecues, hotels and restaurants and among low-income consumers.

® Organisation-building to strengthen the value chain. Growing demand, combined
with an immature supply chain, has led to inefficiencies in production and distribution
and a lack of sustainability. This needs to be addressed by ensuring sustainable
biomass production and harvesting by enterprises and creating a common vision among
actors about the value chain.

= Brokering deals for improved policy incentives and practices. Current policy
provisions and practices for biomass-based energy enterprises could be improved
by government recognition of briquettes as a green energy source through fiscal
incentives, the removal of existing trade barriers in transportation, and assistance with
certification and ecolabelling.

Ecosystem-based organic vegetables

Nepal has a comparative advantage in developing sustainable agriculture, and the
existence of good practices in various parts of the nation is an asset. But efforts are

still lacking to consolidate such good practices, adopt new technologies, develop viable
products and pursue emerging markets and business possibilities. There is a widespread
negative perception among local people of farming as menial, tedious and lacking in
prestige, partly due to the low remuneration and the use of traditional farming practices.
These factors have led rural people, especially youths, to migrate to urban areas and
abroad in search of a better life. The following three support activities are recommended
for investment in this subsector:

m Support for developing appropriate business models. The capital-intensive
agribusiness model may be very effective for production and marketing in land-rich,
developed countries but is simply not working in Nepal, due to the small size of landholdings
and other socio-economic complexities. A new model needs testing and scaling up — with
best practice in ownership structures and shareholding mechanisms as well as the selection
of appropriate farming components, practices, inputs and technologies.

= Organisation capacity-building in value-chain options and technologies. There is
a need to build the capacity of farmers and other stakeholders in practices such as soil
and nutrient management, composting and other organic fertiliser production, irrigation
management, nursery management and transplanting, intercropping operations, and
harvesting and post-harvest handling. Such capacity-building could be done through
formal and informal training and exposure visits.

m Organisation-building and investment brokering. Potential activities to increase the
access of smallholders to markets, finance and technology include buyer—seller meetings;
participation in exhibitions and trade fairs; marketing campaigns; meetings and linkages
with financial institutions; the identification of technology suppliers and interaction with
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them; and meetings between farmers and technology suppliers. Investment is required to
facilitate the engagement of farmers and locally controlled enterprises in such activities
and to build a strong constituency for influencing policy decisions.

Wood

Despite the significant contribution of timber to CFUG income and government revenue,
the subsector has been neglected by the general public, the media and the government.
Such neglect constrains the growth of wood-based enterprises in Nepal. The general
public has the view that every tree-felling is illegal and motivated by corruption. The
forest sector has failed to portray timber as a renewable resource. The scale of
governance failures, forest encroachment, illegal logging, corruption and the misuse of
authority have left most smallholders feeling that participation in the commercial wood
subsector is beyond them. On the other hand, wood entrepreneurs are discouraged from
investing in wood industries because they are constrained by, for example, insufficient
finance, difficulty in maintaining adequate product quality and quantity, and difficulties

in transportation and export expansion. To address such constraints and to leverage the
potential integrated benefits of the subsector, the following four support activities should
be prioritised for investment:

m Support for improving productivity in a sustainable way. The cultivation and
sustainable management of suitable timber species is the foundation on which the
subsector must be built — and current policy provisions must create a commercial
incentive to encourage this. Assistance in wood certification could be provided to help
ensure sustainable forest management and transparency in the wood business. A study
to identify users’ preferred species could be designed, which in turn would help ensure
product quality and quantity.

= Media work to change public attitudes towards wood-growing and trading.
There is a need to address misunderstanding about the wood subsector among
the public with scientifically-backed information on the regenerative capacity of the
resource and its role in high value-added uses, such as furniture manufacturing.

= Organisation-building to improve smallholder participation in the value chain.
Smallholders could be encouraged to participate in the value chain by mapping their
needs and applying business models involving community—private partnerships. Wood
depots could be established at the community level to enable smallholders to trade their
products and also to gain increased benefits from trade with outside members. There
are examples of such community depots in Dolakha, which were established by CFUGs
with ANSAB support.

u Brokering deals for increasing investment. The lack of finance for investment
in planting, harvesting and processing could be addressed by support activities. To
begin with a study is needed to explore the status and potential of public—private
funding in the subsector.
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Conclusion

Through a rapid assessment, this case study identified and made a quick scan of 13
promising subsectors of locally controlled forest enterprises in 14 mid-mountain districts

in the Central and Western development regions of Nepal. While all these subsectors offer
opportunities for smallholder actors, three — biomass-based energy, ecosystem-based
organic farming, and wood — were selected for the design of support options because

of their relatively high overall integrated impact on three social foundations and three
environmental boundaries.

Support is needed to develop these enterprises and value chains in ways that are inclusive,
innovative and built on local natural and social capital, and which use ecosystem-based
commercial approaches. The case study shows that locally controlled forest enterprises
offer prospects to improve local livelihood benefits and resilience while optimising the
global imperative of a fair green economy. Supporting them will help lay the necessary
foundations for the structural transformation of low-income countries such as Nepal,

many of which are endowed with rich natural capital but in which a large portion of the
population is still engaged in agriculture with very low farm and labour productivity.
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DIY retail outlet selling community timber products in Brazil.
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Assessment of locally controlled
forest enterprise subsectors in the
Brazilian Amazon

Shoana Humphries, Stella Schons and David McGrath

3.1 Introduction

The focus of this case study is the Brazilian Amazon region and specifically western Paré
state, a major region of smallholder settlement that is representative of conditions throughout
the Amazon (Figure 6). The predominant vegetation type is evergreen tropical forest,

which covers approximately 63 per cent of the region (Pereira et al, 2010). There are also
significant areas of savannah, especially in the state of Roraima in the far north. The Brazilian
Amazon region is under increasingly intense pressure for land clearing; as of 2009, an
estimated 18 per cent of the Amazon forest biome had been cleared and a comparable area
had been degraded by a combination of extensive logging and forest fires associated with
agricultural clearing (Pereira et al, 2010).

Figure 6. Para state, Brazil
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The population of the Brazilian Amazon region increased substantially during the two rubber
booms in the late 19th century and early 20th century, respectively (Weinstein, 1983;
Barham and Coomes, 1994; Dean, 1987). The booms brought substantial wealth to a few
families but often extreme poverty to rubber workers, who were lured to the Amazon but
discouraged from growing food for subsistence. In the 1970s, concerns over sovereignty
and economic development drove large-scale infrastructure development and the provision
of incentives to cattle ranchers — whose efforts to evict forest families often escalated into
conflict. The resulting social movement convinced the Brazilian government to create areas
that formally recognised the rights of traditional peoples (Allegretti, 1990, 1994).

Today, the total population in the Brazilian Amazon region is 15.9 million people, and it is
surprisingly urban, with only 26 per cent living in rural zones. The poverty rate is relatively
high, at 32.5 per cent (compared with the national average of 21.4 per cent) (IPEA, 2013).
The rural population consists of three main groups:

® indigenous peoples, most of whom live in designated indigenous territories and
continue to practice traditional forest-based subsistence activities;

m traditional peoples of mixed African, European and indigenous descent, many of whom
moved to the region in the late 19th/early 20th centuries during the two rubber booms
(called serengueiros or ‘rubber-tappers’) or are descendants of escaped slaves (called
quilombolos); and

= migrants (first- or second-generation) from other regions of Brazil, whose families
benefited from government incentives (including land reform) to develop the region,
which started in the 1970s and continues today - these include families with small and
large landholdings.

Land reform has provided migrants with access to land (2,039 settlements based on
100-hectare family plots) and more secure tenure for traditional and indigenous peoples
(these comprise many models, including extractive reserves). Table 3 shows current land
tenure in the Legal Amazon, an area established by law encompassing all seven states
of the North Region (Acre, Amapa, Amazonas, Pard, Réndonia, Roraima and Tocantins)
as well as part of Mato Grosso and most of Maranh&o (in this book, the terms ‘Brazilian
Amazon region’ and ‘Legal Amazon' are used synonymously).

The focus of this case study is on traditional peoples, reliant on shifting cultivation and
fishing, hunting, small animal raising, and the extraction of NTFPs such as rubber, Brazil
nuts and resins; and smallholder migrants, whose income is usually derived predominantly
from livestock, often related to forest clearance. However, with the economic decline of the
extractive economy and the increasing regulation of markets for NTFPs (described below),
traditional peoples, even those in sustainable-use conservation units, are turning to timber
extraction and livestock, with the potential to increase the historically low deforestation
rate in such areas (INPE, 2013). Despite falls in deforestation rates in the Amazon since
2005, several researchers have noted that the rate at which colonist settlements are
growing has remained stable or even increased (Branddo and Souza, 2006; Peres and
Schneider, 2011). Small producers need assistance to help them overcome the many
challenges posed by these changes.
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Productive activities occur on private, indigenous, public (for example, extractive reserves)
and other special-category (such as quilombola) lands. Family farms, as defined by
Brazilian law!, account for 84.4 per cent of all agricultural establishments in Brazil, with the
remainder being managed by commercial interests or other types of agricultural producers
(Table 4). In the Brazilian Amazon region, family producers accounted for 86.8 per cent

of the total agricultural establishments in 2006 but represented only 30.5 per cent of the
total agricultural area (tables 4 and b).

Table 4. Number of agricultural establishments, 2006

Family producer Other producer Total
Brazil 4.37 million (84.4%) 800 million (15.6%) 5.17 million
Amazon region 413,101 (86.8%) 62,674 (13.2%) 475,775

Source: IBGE, 2007a

Table 5. Area of agricultural establishments (ha), 2006

Family producer Other producer Total
Brazil 80,250,453 (24.3%) 249,690,940 (75.7%) | 329,941,393
Amazon region 16,647,328 (30.5%) 38,139,968 (69.6%) 54,787,296

Source: IBGE, 2007a

Other types of producers involved in agro-extractive production that did not qualify in

the government census as family agricultural establishments include small and medium-
sized producers on private or public land who either exceeded size limits or received more
income from extractive products, such as brazil nut or timber, than agricultural products.
An example of an ‘other producer’ is one who lives in sustainable-use conservation units,
a public-land category in which families typically have individual holdings of 200-400
hectares of mostly forest and generate much of their income from NTFPs.

The main subsectors of forest enterprises in Brazil are:

® timber products harvested for sale as logs for the finished wood products industry, or
as charcoal and firewood;

m NTFPs for food, fibre, oils, resins and other uses; and
m agroforestry products for food and other uses.

It is difficult to know exactly how many of the 400,000 family farmers and 62,000 other
producers are using or selling timber and agroforestry products and NTFPs. It is safe

to assume, however, that most family farms, all families in sustainable-use conservation
units, and many other producers use and sell a variety of timber products and NTFPs.

1. Family agriculture (agricultura familiar) is defined in Law No. 11.326 of 24 July 2006 as having the following
characteristics: fall below a maximum size limit; rely predominantly on family members (versus hired labourers) for
farm labour; farm enterprise-related income is the predominant source of family income; and the farm or farm-related
business is managed by the family (IBGE, 2007a).
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The Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e
Estatistica — IBGE) estimated that 64,967 producers sold at least one NTFP and 4,750
producers sold timber products in 2006 (IBGE, 2007b). Production systems typically
involve a variety of agricultural, agroforestry and forest products (timber and non-timber),
as well as livestock and small animals. Products are used for consumption as well as

sold for income. The 2006 agricultural and livestock census (IBGE, 2007a) found that
family producers in the Amazon use almost equal areas (approximately 41-43 per cent)
for pasture and forest/agroforestry, followed by 12 per cent for crops and 3.5 per cent for
other uses (Table 6). Family producers in the Amazon had a greater proportion of their land
under forest cover than did Brazilian family producers in general, although the proportion
was still well below the legal minimum requirement for forest retention on private land in
the Amazon of 80 per cent.

Table 6. Land-use distribution within agricultural establishments as a

percentage of total area for family and other types of agro-extractive
producers in the Brazilian Amazon region and Brazil overall

Land use Amazon region Brazil

Family producer | Other producer | Family producer | Other producer
Pasture 4297 50.75 45 49
Forest and agroforestry 41.34 40.41 28 28
Crops 1217 5.68 22 17
Other uses 3.51 3.15 5 6

Source: IBGE, 2007a

In 20086, agricultural producers in Brazil generated a total of 114 billion reais (R$) from
vegetative (plant-based) production, including agricultural, agroforestry and forestry
products (IBGE, 2007b), which was 65 per cent of the total value of agricultural
production. The total production value for producers in the family producer category was
R$61.9 billion, of which 62 per cent was from vegetative production (IBGE, 2007a). In
the Brazilian Amazon region, the value derived by family farmers from vegetative products
accounted for 70 per cent of their total income, including temporary crops (45 per cent),
permanent crops (15 per cent), natural forest products (7 per cent) and planted forest
products (2 per cent) (IBGE, 2007c,d; IBGE, 2012a,d).

For the Brazilian Amazon region, IBGE (2012a,d) estimated that, in 2011, the total value

of forest production for all producers (in both natural and planted forests) was R$2.3
billion for timber and R$385 million for non-timber products, for a total of R$2.7 billion. For
Brazil as a whole, three-quarters of the value of forest production derived from plantation
sources, but in the Amazon, natural forests provided 84.3 per cent (R$2.3 billion) of the
total value (IBGE 2012a,d). The most important timber product in the region was logs
(R$1.7 billion), which constituted 65.7 per cent of national log production (IBGE, 2012a,d).
The production of charcoal and firewood was relatively small compared with other parts

of the country, with the exception of Pard state, which was the fourth-largest producer of
charcoal nationally in 2011 (IBGE, 2012a,d). The most important NTFPs in terms of value
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in the Brazilian Amazon region in 2011 were acai (R$291 million) and Brazil nut (R$65
million), and these also ranked among the top NTFPs nationally (IBGE, 2012a,d).

Below, we analyse the three main timber products and, faced with over 30 commercial
NTFP and agroforestry species, we provide details on two NTFPs and two agroforestry
products that are experiencing marked increased demand and/or production in the region.
We use data generated by the annual survey of the production of extractive resources to
provide time series analysis of production volume estimates, and data from the agricultural
and livestock census to provide a more detailed description of agro-extractive activities

by family and non-family producers. Other sources of data used, which were usually
inconsistent with the IBGE data, include recent studies relying more heavily on field visits
and interviews by Imazon, the Brazilian Forest Service (Servico Florestal Brasileiro — SFB)
and the Amazon Environmental Research Institute (Instituto de Pesquisas Ambientais da
Amazonia — IPAM). We also interviewed IPAM staff with expertise in forest enterprises in
the Brazilian Amazon region.

3.2 Assessment of market prospects for subsectors

Our case study focuses on a few products within each subsector and, geographically, on
western Para.

1. Timber products

Timber is the most valuable forest product category in Brazil and the Amazon region.
SFB (2013) described two main organisational models in the timber industry. For the
production of cellulose, paper, veneer, plywood and fibreboard, production is dominated by
a small group of very large, vertically integrated companies. In contrast, for the production
of sawnwood (for example, lumber and other dimensional wood products), plywood and
furniture, a large number of locally controlled enterprises are involved (see also May et

al, 2003). Pereira (2011) identified 2,227 such timber-processing operations, comprising
all kind of operations, from sawmills to plywood-makers, and only 29 per cent of the
timber they used was from land they owned or leased. Small agricultural producers are an
important source of timber for the rest of the industry.

Small agricultural producers in the Brazilian Amazon region have two main options for
selling timber legally. Most commonly, they obtain a licence each year to clear a portion of
their land for agriculture or pasture, until the total cleared area reaches the 20 per cent
maximum (compliance with this maximum is increasing due to incentives and/or fear of
fines). Most of the 4,750 timber producers identified by IBGE in its 2006 census sold their
timber in this way (IBGE, 2007b,e). The other option for small producers is to apply for an
environmental licence and submit a forest management plan and related documentation to
sell timber from their legal forest reserves. This can be done as an individual (family) or a
community (through an association). Few pursue this option, however, due to the expense
of submitting a forest management plan and the bureaucratic delays associated with it
(Pinto et al,, 2011).



In a 2009-2010 study, Pinto et al. (2011) found 902 family-owned or community-based
forest enterprises producing timber in five Amazonian states, of which 86 per cent were
family-owned and 14 per cent were community-based. Amazonas state had the most
community and family initiatives for timber (89.9 per cent), followed by Para (5.3 per cent),
Acre (2.5 per cent), Rondonia (1.8 per cent) and Amapa (0.4 per cent) (Pinto et al,, 2011).
In most states, the community-based and family timber producers were concentrated in

a few municipalities, where government programmes and/or sources of assistance were
most active; the exception was Amazonas state, where the initiatives were more dispersed
(Pinto et al,, 2011). While the number of family or community-based timber producers

was low in 2009-10, it represented marked progress since the 1990s, when community
forestry initiatives for timber began in the region. In the 1990s, 218 community forest
management plans were submitted and only eight were approved; but in 2003-2005, 837
plans were submitted and 815 were approved (Amaral Neto et al, 2008).

Sales of timber from deforested areas are usually managed through informal agreements
between loggers and individual families and associations but the families and associations
usually receive very little of the value. When timber is sold from legal forest reserves,
agreements are often more formal, and there is greater variety — in terms of scale and
complexity — in the production model employed. In some cases, communities sell standing
trees to logging companies. In others, the communities fell the trees and either cut them
into boards using portable sawmills or chainsaws or hire operators to remove the trees to
a permanent sawmill, where community members then saw the trees. Some communities
also make finished products, such as the Oficinas Caboclas initiative supported by IPAM
in Santarém, Pard (IPAM, no date). There is a considerable range in the scale of such
operations: a small association may manage a total area of less than 20 hectares, but a
larger one might manage 1,000 hectares or more. (see Humphries, 2010).

In 2009, the Amazon timber industry harvested 14.2 million m3 of commercial logs.
Seventy two per cent of this was transformed into 5.8 million m3 of processed wood in the
form of low-value sawnwood products, such as joists, rafters and boards; 15 per cent was
used for solid wood products, for example, furniture and doors; and 13 per cent was used
for laminates or plywood (Pereira et al., 2010). The total estimated value of production in
2009 was R$4.94 billion (Pereira et al, 2010).

The proportion of production from planted forests in the Amazon is: 6.3 per cent of
charcoal, 9 per cent of firewood, 2 per cent of logs for paper and cellulose, and 4.3

per cent of logs for other uses (IBGE, 2012b). Nonetheless, as agricultural producers
increasingly come under pressure to reforest their land to comply with minimum forest-
cover requirements,2 the area and value of production from planted forests and/or tree
species may increase. The contribution of planted products to total timber production value
in the region was around 10 per cent for the last 10 years, increasing to 15 per cent in
2010 and 2011.

2. Recent revisions to the Forest Code have relaxed the requirement to maintain 80 per cent forest cover, but a minimum
coverage may be required for landholders to access credit or other incentive programmes.
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Logs. The consumption of logs by the forest industry in the Legal Amazon decreased from
28.3 million m3in 1998 to 24.5 million m3 in 2004 and 14.2 million m3 in 2009 (SFB and
Imazon, 2010). The three main likely reasons for this significant drop were: the substitution
of alternative products for tropical wood, for example in construction and the furniture
industry increased control of deforestation and illegal timber; and the 2008 global financial
crisis (SFB and Imazon, 2010).

The Brazilian Amazon region is the main source of natural forest logs in Brazil. By state,
the top three producers of natural forest logs in 2009 were Parg, Mato Grosso and
Roéndonia, while Acre was the fifth-largest producer and its production increased by ten
per cent in 2009 compared with the previous year (Figure 7) (SFB and Imazon, 2010).
Most log production from plantations takes place in southern Brazil.

Sawnwood. The majority of logs harvested in the Brazilian Amazon region are
transformed into sawnwood (lumber and other roughsawn products). In the period 1998 to
20089, the range in proportion of processed wood products was as follows: 63-72 per cent
sawnwood; 13-21 per cent veneer or plywood; and 11-15 per cent processed wood (wood
that has been further processed and is ready to be a part of a finished product, but is not
a finished product yet) (SFB and IMAZON, 2010).

Charcoal and firewood. The production of charcoal and firewood is steadily decreasing
in the Brazilian Amazon region as the main source of these products changes from
natural to planted forests (figures 8 and 9). Within the region, Paré is the most significant
producer of charcoal, although its production has fallen significantly in the last ten years.
Previously, a main source of demand was the pig-iron industry in Carajas, but that demand
fell significantly after 2003 due to rising awareness of the environmental impacts of
charcoal-related wood extraction from natural forests, a government crackdown on illegal

Figure 7. Log production in Brazil, 1990-2011 (m3)
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charcoal producers, and the 2008 global financial crisis. Para has also been the historical
leader in firewood production in the Brazilian Amazon region, and (in contrast to charcoal)
it continues to supply around five per cent of firewood in the national market.

Market prospects. The majority of processed wood harvested in the Brazilian Amazon
region is consumed within Brazil: domestic consumption has been between 65 and 86
per cent of total production since 1998. The percentage of processed wood products
that were exported increased from 14 per cent in 1998 to 36 per cent in 2004, due to
increased demand in European, North American and Asian markets. They declined to 21

Figure 8. Charcoal production in Brazil, 1990-2010 (tonnes)
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Figure 9. Charcoal production in Brazil, 1990-2010 (tonnes)
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per cent in 2008 due to the global financial crisis and a stronger Brazilian currency (Figure
10) (SFB and Imazon, 2010). The state of Sdo Paulo is the biggest domestic market (SFB
and Imazon, 2010).

Figure 10. Markets for processed wood from the Legal Amazon in 1998,
2004 and 2009
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Government policies and practices designed to regulate the timber industry present both
challenges and opportunities for family and community producers of timber products.
Many state and federal programmes have helped family and community producers in
their efforts to extract timber from legal reserves by providing free technical assistance,
purchasing equipment, providing training and helping to find buyers for products (Amaral
Neto et al, 2008). It remains to be seen, however, if such operations will be viable when
support programmes end. The federal government has also decentralised responsibilities
for approving documentation to the states, and state governments are simplifying
procedures for environmental licensing and the approval of management plans for small
and community producers, which has helped boost the number of family and community
plans submitted and approved.

The small size of many family and community operations and the limited volumes of
commercial species result in poor economies of scale, meaning high costs per unit of
production compared with larger operations. Many family and community operations are
in isolated locations, resulting in high transport costs and poor access to markets and
market information. Such operations not only have to compete with larger companies,
which have better economies of scale, but also with illegal operations, which Pinto et al.
(2011) estimated produced 36 per cent of the total volume of logs in the market in 2009.
lllegal producers do not face the same costs or regulations and the large volume of cheap
products they place on the market drives down prices.



Despite these challenges, Humphries et al. (2012) found that community-based forest
enterprises in which families come together for timber production can be financially viable
by sharing costs, for example, for documentation, technical assistance and machinery;
and collaborating within and across associations to consolidate wood volumes, negotiate
prices with buyers (Macqueen et al, 2005), and obtain certification for responsible forest
management — although many communities are too isolated to receive market benefits
for certified products (Molnar et al, 2007 and Wiersum et al, 2011). Forming partnerships
with forest product companies is also an important strategy by which smallholders can
overcome some of their challenges, especially those related to documentation and access
to capital and markets. The timber industry will remain largely dependent on small-scale
farmers for its supply until the new forestry concession system is fully implemented, a
situation that presents both challenges and opportunities.

Policies that help drive demand for timber products from small producers include: the My
House My Life Programme (Programa O Minha Casa Minha Vida), a federal programme
that provides credit for the building of houses in rural and urban areas, for which the
construction timber is bought locally (Adriana Margutti, personal communication); Acre's
significant state investments to encourage timber product companies committed to buying
from community producers; and the establishment by the Acre government of a flooring
factory close to communities that are producing legal and Forest Stewardship Council-
certified timber (Anonymous, 2006). Other initiatives the authors have heard about
include municipalities buying wood and wooden furniture for schools from local small and
community producers.

Recent changes to Brazil's forest-related policies may have significant impacts on
community and family forest producers. In 2006, a national forestry policy was passed
that was designed to concentrate commercial forestry in state and national forests. Few
concessions have been granted to date (SFB, 2013), so it is unclear if these new sources
of timber will reduce pressure on colonist forests, or conversely, reduce opportunities for
small and community timber producers to access markets. In addition, in 2012 the Forest
Code was revised to loosen requirements for maintaining forest reserves on smallholder
lots; 80 per cent forest cover should still be maintained, but farmers and ranchers who
cleared areas prior to 2008 will not be penalised if they do not meet this threshold. The
impacts of these changes on smallholders are not yet known.

Although the climate of the Amazon may be changing as a result of global warming, timber
production is likely to remain quite robust. Major droughts in 2005 and 2010 have thinned
forests but the decline in timber volumes was small: less than five per cent of forest
biomass died as a result of those droughts, equating to about one tree per hectare.

2. NTFPs for food and other uses

NTFPs are ‘biological materials, other than timber, which are extracted from forests for
human use’ (de Beer and McDermott, 1989). Although the economic importance of rubber
for the livelihoods of agro-extractive families has fallen dramatically, the harvest of other
NTFPs in natural forests, together with fishing and subsistence agriculture, are still major
sources of subsistence and income for people in the Amazon (Rueda, no date).



In its annual survey on the production of extractive resources, IBGE collects data on 33
NTFPs organised into eight categories: food such as fruits and nuts; aromatic, medicinal,
toxic and dyes; rubber; waxes; fibres; non-elastic gums; oils; and tanning products. The
monitored NTFPs are a small fraction of the complete set of identified NTFPs in the
Brazilian Amazon, however (Shanley et al, 2008). For some NTFPs, best management
practices are being developed to help improve sustainability and labour safety for example,
Melo et al, 2011, although challenges in disseminating these practices and purchasing
recommended equipment make adoption a slow process.

Pinto et al. (2011) found 325 cases of small producers selling at least one of seven NTFPs
in the previous five years in the six states they examined. These producers all belonged to
some type of formal or informal organisation for either production or access to land, and
either acted individually or as part of a group according to different opportunities (14 of
the producers also sold timber). Pinto et al. (2011) acknowledged that NTFP producers are
difficult to identify because they do not have to have an environmental licence to harvest
NTFPs; their estimates, therefore, are probably too low. By comparison, IBGE (2007b)
showed that there were 64,967 producers of at least one NTFP in the same six states in
2006, although this included a range of 33 NTFPs. In our experience, families with forest
on their properties always at least use NTFPs to meet some of their subsistence needs.

Our calculations based on IBGE’s 2006 agriculture and livestock census (IBGE, 2007b)
indicate that NTFP production values represent only 0.8 per cent of the income generated
by the rural sector in Brazil and 2.7 per cent of that in the Brazilian Amazon. In the
Amazon, food (including acai and other fruits) is by far the most important NTFP category;
almost 250,000 tonnes of edible NTFPs were produced in 2011, 60 per cent more than

in 1994 and two per cent less than in 2010. Fibre extraction is the second most important
NTFP: just over 2,600 tonnes were harvested in 2011, 60 per cent more than in 1994 and
32 per cent less than in 2010 (IBGE, 2012a).

In a recent workshop in Par4, the fruit trees, natural forest products, food products and
other types of agricultural products shown in Table 7 were identified as the highest-priority
cultivated products for the three subregions that comprise western Paré. Based on these
findings, IPAM implemented studies on agai, andiroba oil, banana and manioc flour in 2012.

In the following sections we provide information on two NTFPs that have received a lot of
attention recently in western Para: agai and andiroba.

Acai. Acai is a palm that occurs in the Amazon, especially along estuaries, in Brazil,
Colombia, Ecuador, Guyana, Suriname and Venezuela (Nogueira, 2006; Carmelio, 2010).
In Brazil, Pard is the main distribution centre for acaf products (Nogueira, 2006; Carmelio,
2010; Cunha, 2006). There are at least ten acai species, but the two most common ones
are Euterpe oleracea, which is mainly found in vérzea areas of the eastern Amazon, and
Euterpe precatdria, which is more common in the western Amazon in both floodplain
(vérzea) and upland (ferra firme) ecosystems (Pinto et al,, 2010).



Table 7. Priority family agriculture production products for the three

subregions of western Para

Production Subregion
system Tapajés and BR-163 areas Baixo Amazonas area | Transamazénica and
Xingu areas
Orchards/ Banana, cocoa, cupuacu and | Pineapple, agaf, Cocoa in agroforestry
agroforestry acaf (agroforestry systems banana, cocoa, passion | systems, organic
and organic orcharding) fruit and cupuacu cocoa, conventional
cocoa and agafl
Extractive Extraction for the production | Extraction for the Extraction for the
products of oils — Brazil nut, babagu production of oils — production of oils
and andiroba, production of Brazil nut, babacu and
babagu mesocarp flour and andiroba; timber and
other products latex
Food security | Manioc, horticulture, Manioc, beekeeping, Manioc, seed
beekeeping, cattle raising and | seed production and production,
small animal ranching cattle raising horticulture, cattle
raising, and small
and medium animal
ranching
Other Curaua fibre extraction and Aquaculture, fishing, Aquaculture and
production handicrafts handicrafts, curaua and | fishing
systems jute fibre extraction

Source: Relatério Il Ciclo de Debates Estratégicos, Projeto BR163 Sustentével: Florestas Desenvolvimento e Participagéo.

The acai palm tree has many uses, ranging from sheltering material to handicrafts, but it
is traditionally cultivated for its nutritious food products (acaf juice and palm heart — Pinto
et al, 2010). Palm heart was more commonly harvested until the beginning of the 1990s,
when concern grew over the consequences of removing the whole palm and the Brazilian
government established harvesting controls (Cunha, 2006). Thereafter, the extraction

of agaf berry juice became more common. The marketing of the berry’s energy-inducing
properties in the early 2000s led to increased demand in markets in Brazil and abroad
(Cunha, 2006).

The harvesting of acaf berries by families using traditional skills is now a main source of
income in the Amazon River estuary region and may represent as much as 80 per cent of
the income of many riverine families (Carmelio, 2010; Cunha, 2006; Homma, 2006). The
berries are sold mainly to intermediaries and usually transported by river in the Amazon
estuary, or by road in the Transamazon and BR163 regions, to bigger markets. For local
consumption, women often extract the juice using artisanal machinery. For commercial
consumption, the berries are sold to processing facilities that either freeze or freeze-dry
the juice.
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Paré is the largest acaf berry producer in Brazil, producing over 109,000 tonnes in 2011
(IBGE, 2012b; Figure 11). Most of the agai consumed in the Santarém area is from acaiz