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Foreword

Forests and trees contribute in multiple ways to reducing food insecurity, supporting
sustainable livelihoods and alleviating poverty. As FAO’s State of the World’s Forests 2014
(SOFO 2014; FAO, 2014a) shows, for about one-third of the world population wood is the
primary or only energy source, demonstrating the relevance of “wood security” in food
security in many regions. Forests and trees also provide affordable shelter and a variety
of environmental services that contribute to household welfare and livelihoods, especially
for the poorest people in many regions, but the nature and scale of this contribution are
still little understood.

SOFO 2014 assessed existing data on socioeconomic benefits with a focus on people —
the forest dwellers. However, the assessment found that current approaches for measuring
the socioeconomic benefits from forests are often limited due to the lack of consistent and
reliable data. As a consequence, forests’ role in global development remains underestimated
and in some subsectors invisible, preventing optimal consideration of forest production
and consumption benefits in policy-making for social welfare. National household surveys
on forest contributions to living standards can result in more accurate estimations of
forest value and rural living conditions. In the context of the 2030 Agenda for Sustainable
Development, better socioeconomic data on forests can contribute to the achievement of
the Sustainable Development Goals through more targeted and cost-effective policies.

Aiming at a landmark contribution to data collection on the socioeconomic benefits from
forests, this publication, led by the FAO Forestry Department and developed over three
years of collaborative work with the Center for International Forestry Research (CIFOR),
International Forestry Resources and Institutions (IFR1), and the World Bank’s Living
Standards Measurement Study (LSMS) and Program on Forests (PROFOR), presents a
set of survey modules on forest and wild products. The modules are primarily discussed
in relation to LSMS-type surveys, but they are applicable to a wide range of multi-topic
household surveys and should allow the generation of precise, comparable and reliable data.

I hope that countries and other institutions working in this field will use the modules
and guidance in this sourcebook to help close the information gap on the multiple
relationships between household welfare and forests, enabling better consideration of
forests’ role in sustainable development strategies and policies.

CAO

René Castro-Salazar
Assistant Director-General
FAQO Forestry Department, Rome
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1. Introduction

RATIONALE AND OBJECTIVE OF THE SOURCEBOOK

Forests play important provisioning and supporting roles in the livelihoods of rural
households (Byron and Arnold, 1999; Sunderlin et al., 2005) and many of those who live
in extreme poverty are to some degree reliant on forests for their livelihood. Products
from non-cultivated ecosystems such as natural forests, woodlands, wetlands, lakes, rivers
and grasslands can be a significant income source for rural households, providing energy,
food, construction materials and medicines both for subsistence and cash uses. Evidence
from seminal studies on the use of these environmental resources (e.g. Cavendish, 2000),
shows that the contribution of forest and other environmental resources to household
income accounts is significant. Recent comparative evidence suggests that forest and
environmental income contributes 28 percent of total income to households in or near
forests (Angelsen et al., 2014). More than 750 million people live in areas of low tree
densities and rely on the surrounding forest and wild resources (Shepherd, 2012); a recent
study by IFAD (2011) has put the number of forest-reliant people at 1.1-1.3 billion, mostly
in developing countries. Forest products contribute to the shelter of at least 1.3 billion
people, and about 2.4 billion cook with woodfuel (FAO, 2014a).

Given the probable importance of forests to the well-being of rural populations in
many contexts around the world, the collection of data on household living standards
for policy development and evaluation should include questions regarding household
reliance on forest and wild products and the nature of this reliance. In the last decade,
an increasing awareness of the importance of forest income in the livelihoods of poor
people, especially those living in rural areas, has emerged and led to large-scale cross-
national studies such as the Center for International Forestry Research (CIFOR)
Poverty Environment Network (PEN; www.cifor.org/pen) and the Program on Forests
(PROFOR) Poverty-Forests Linkages Toolkit (http://www.profor.info/node/3). Indeed,
systematic comparisons of human dependence on forests and environmental resources
have been challenging as research to date has primarily comprised case studies using
various methodologies. The availability of such data at national level is also often limited
and the contribution of forestry to gross domestic product (GDP) is often included with
agriculture and fishing because data on forestry are sparse. Moreover, data on the use
of forest products by households are not usually captured through household surveys.
Collaborating with public organizations undertaking such surveys on an aggregate
scale is thus one important way forward (FAO, 2014a). There are several advantages
to rolling out a survey on a national scale. The sheer volume of respondents and data
points gathered in a national survey can mean that data form a stronger evidence base
for policy interventions. Moreover, the systematization of data collection at national
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level will lead to regular and frequent collection and allow the monitoring or tracking of
these resources. Finally, the national approach ensures that data are collected even from
non-forested areas or forested areas with little resource use. Indeed, these areas may
often fall within the gaps of forest research, but are nonetheless important to complete
the picture of forest resource use in any country.

Standard methodologies that could consistently measure the welfare contribution of
forests and environment to household income and poverty alleviation could eventually
ensure that the true value of forests and other environmental products is captured in a
range of standard and important livelihood metrics, such as national poverty measurements
and GDP. However, several measurement and data-collection challenges are associated

BOX 1
Survey types

National statistical offices (NSOs) conduct a variety of household surveys, which differ in
scope and objectives. Some household surveys have the objective of collecting data for
specific purposes such as the calculation of employment statistics (Labour Force Surveys), the
calculation of consumer price indices and the compilation of national accounts (Household
Budget Surveys, Household Income and Expenditure Surveys).

Multi-topic household surveys generally refer to household surveys that (as the phrase
suggests) collect data on numerous topics in combination, and can therefore be used to
analyse well-being in a broader perspective and context. These come under different names
and designs, including and not limited to:

Living Standards Measurement Study, and its Integrated Surveys on Agriculture
(LSMS-ISA) variant;

Surveys of Living Conditions;

Employment and Welfare Surveys;

Poverty Monitoring Surveys; and

Integrated Household Surveys.

While the discussion in this sourcebook can be useful to practitioners involved in designing
all types of multi-topic household surveys, the report has been written with explicit reference to
the multi-topic surveys usually associated with the World Bank LSMS programme. Other examples
of guidebooks developed for the LSMS programme and focusing on specialized sectors include:

* Design and implementation of fishery modules in integrated household surveys in

developing countries (B2nd et al., 2012);
= Improving household survey instruments for understanding agricultural household
adaptation to climate change: water stress and variability (Bandyopadhyay et al.,
2011); and
* Energy policies and multitopic household surveys guidelines for questionnaire design
in living standards measurement studies (O Sullivan and Barnes, 2006).
See also: http://www.worldbank.org/Isms.



Introduction 3

with this goal. Some of the main challenges are: (1) the trade-off between implementing
a detailed survey and capturing enough households in the sample, to make analysis of
forest dependence and use meaningful and relevant; (2) related to this, capturing use of
low incidence or highly specialized forest products, due to factors such as seasonality;
(3) that forest products use can often be illegal or informal in nature, and respondents
may be uncomfortable reporting openly on their forest use via a household survey; and
(4) that forests provide several non-market, indirect or less overtly tangible services that are
difficult to measure accurately through standard market-based approaches, but nevertheless
provide support for livelihoods (PROFOR, 2008). Despite these challenges, working
towards standardized data collection on the contribution of forests to household welfare
is important, because improved specificity of data at national level can greatly improve
the knowledge base around the role of forests and natural environments in rural poverty
alleviation, and can better inform policy debates, programming and related decision-making.

However, to develop nationally representative figures on the role of forest and wild
products in households throughout countries requires a more systematic approach across
vegetation/forest types, ecoregions and different factors influencing the levels of resource
use (e.g. population density, ethnicity, forest cover, proximity to roads). As a result, FAO
along with CIFOR, IFRI (International Forestry Resources and Institutions), and the
World Bank LSMS (Living Standards Measurement Study) and PROFOR programmes
came together with the objective of developing specialized modules on forest and
wild products (herein referred to as forestry modules) to fill current information gaps
concerning the relationship of forest and wild products to household well-being.

The work involved two phases. In phase one, which ended in January 2014, three
reports were produced: (1) a review of the coverage of forest-related socioeconomic issues
in selected surveys (Russo, 2014); (2) a micro-data analysis of selected socioeconomic
surveys (Riggott, 2014); and (3) an analysis of CIFOR’s Poverty Environment Network
(PEN) survey (Bakkegaard, 2013). In phase two, which ended in April 2016, standard
and expanded survey questionnaires on forest and wild products were developed and
field-tested in three different country contexts (including testing of the tablet version):
Indonesia (Bong et al., 2016), United Republic of Tanzania (Persha, 2015), and Nepal
(Karna, 2015). Successive adaptations to the modules were made based on the experiences
gathered in each round of field tests.!

This sourcebook builds on the results from these field tests to present a set of survey
modules on forest and wild products that can be used to provide information on the
socioeconomic contributions of forests and non-forest environments to household
welfare and livelihoods. While these modules are primarily discussed in relation to the
LSMS surveys, they are applicable to a wide range of multi-topic household surveys (see
Box 1 for explanation of surveys). It provides guidance on how to employ the various
components of the forestry modules, as well as an overview of the current state of play in

1 The forestry modules were tested in Asia (Indonesia and Nepal) and Africa (United Republic of Tanzania).
Care has however been taken to make them useful for different continents, based on the experience of
the authoring institutions. Users are encouraged to further adapt the modules to suit local circumstances
and conduct field tests before implementing them to scale.
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forest-related surveys and literature on the various dimensions filled by forests and wild
products in household welfare and livelihoods. It also provides recommendations on how
to customize the modules according to policy and research needs of other interested users.

EXPECTED USERS AND SCOPE: HOW TO USE THE SOURCEBOOK

With the objective of strengthening national-level data collection on forest and wild
products, the sourcebook and forestry modules are targeted primarily at national
statistical offices (NSOs). NSOs are usually responsible for the implementation of
national household socioeconomic surveys, including LSMS surveys and other living
conditions surveys that focus on household welfare and livelihoods in their respective
countries. Forest-rich developing countries may be particularly interested in generating
more accurate measurements of the contributions that forests and other non-cultivated
ecosystems make to the national economy and people’s livelihoods.

Other target users include research organizations, donors, other government agencies,
and non-governmental organizations (NGOs) interested in collecting comparable data
on the use of forest and wild products by households and local communities, either at
the national scale or at other levels of aggregation.

The survey modules will contribute to bridging the existing data gaps in estimation of
forest subsector value addition while compiling national economic accounts and satellite
accounts (system of environmental-economic accounting — SEEA). Specifically, the
survey will enhance the availability and quality of forestry-related data: gross output,
intermediate consumption (the key variables for estimating the value addition); fixed
assets and changes in stock needed for estimation of gross fixed capital formation (GFCF)
or investment in GDP; income from and expenditures of forestry activities; and key
aspects for measuring people’s well-being as regards employment, wages and salaries.
Regarding the SEEA, the survey can be instrumental for the estimations of physical
flows and monetary accounts, including intra-unit flows. As it can account for the
output used by the same economic unit as part of its final consumption in the SEEA, the
sourcebook is particularly relevant to own-account production use, because it provides
for the quantification of production for self-consumption within the household unit.
Information from the survey will help to isolate the forest subsectoral contributions
and support policy-maker estimates, by analysing the value addition and real growth
rates by subsectors.

Table 1 provides an overview of the themes and corresponding sections in the forestry
modules and outlines the indicators used to investigate each theme. The household and
community questionnaires in the forestry modules are developed to collect information
on the welfare contribution of forest and wild products to rural households through
their provision of goods and services. They also focus on the contributions from wild
products, which essentially refer to products from non-planted low-input systems in
forest and non-forest environments (see Section 3 and Annex A of this sourcebook
for definitions, and Figure 2, page 32, for coverage of products in the modules). The
inclusion of wild products is important, as products from such non-forest environments
can in some cases make a greater contribution to household incomes than forests (e.g.
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Pouliot and Treue, 2013). This also covers the collection of forest or wild products in
non-forest tree-based environments, although the planting of tree crops and volume of
crop harvest is included in the agricultural module of LSMS studies (e.g. Section 7 of the
agricultural module; World Bank, 2015a). Furthermore, excluded from this survey are
harvests obtained from cultivated agricultural products (crops, livestock, aquaculture,
etc.; World Bank, 2015a) or products extracted from capture fisheries, for which data
in the LSMS are already collected under the agricultural and fisheries modules (e.g.
Module F: Fisheries Output; World Bank, 2015b).

The sourcebook is structured as follows. Section 2 gives the background of forest-
related questions in household surveys. It first outlines the state of play in multi-topic
household surveys with a focus on LSMS-type household surveys, as well as the important
roles of forest and wild products in rural livelihoods and household welfare, diversity
of forest users, and issues of access, rights and governance. An overview of scaling up
household surveys to national level is provided and, finally, guidance given on how to
use the forestry modules for LSMS-type surveys and for other users.

Section 3 gives an overview on how to measure contributions to the household
and roles of forests and wild products. Definitions of forest and wild products are
outlined and then the various methods used in the forestry modules are discussed.
Issues concerning the measurement of forest and wild product data, such as difficult
concepts, seasonality and recall, distinguishing origin of products, measurement units
and prices are discussed.

Section 4 presents the forestry modules. Fifteen thematic areas representing the various
contributions of forest and wild products to household welfare are reviewed and each
thematic area guides the reader to relevant sections of the modules. In addition to the
forestry modules, additional questions have been developed to be appended to existing
LSMS household and community surveys. Example questions from this integrated survey
have been provided using existing LSMS-ISA household and community surveys that
were implemented in two of the LSMS-ISA countries, Malawi and the United Republic
of Tanzania.

Operationalization of the surveys is covered in Section 5. Details of the design of
field-testing in three sites — Indonesia, Nepal and United Republic of Tanzania — are
outlined. Importantly, the scope, focus and limitations of the forestry modules are also
presented, including enumerator training and quality control, and use of tablet devices
in the field. Section 6 summarizes the overall conclusions.
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2. Background to including
forest-related questions in
household surveys

STATE OF PLAY IN HOUSEHOLD SURVEYS

Living Standards Measurement Surveys

The Living Standards Measurement Study (LSMS) survey programme was established
in 1980 by the World Bank to systematize the collection of household-level data. The
general objectives are to provide adequate data on household living standards in devel-
oping countries, especially among poor people, for the development and evaluation
of policies and social programmes that impact on household living standards. Over
the years, the surveys have become a widely used tool for collecting household-level
information for policy needs and have been used in calculations of poverty. Surveys are
ideally carried out every three to five years, but the frequency of implementation and
survey components differs among countries.

LSMS surveys are generally representative of the national population, as well as of
urban and rural strata, major macro-regions, or in some cases of lower administrative
levels (e.g. districts in Malawi). They are generally administered by a country’s NSO
and hence the survey may take different names in different countries, often with no
specific reference to the LSMS.

One key feature of LSMS surveys is that they are multi-topic. That is, they integrate
modules on different aspects of household livelihoods, thus allowing an integrated
analysis of household livelihood strategies. Typically, LSMS surveys include modules
on household demographics, housing conditions, education, health, wage employment,
non-farm household enterprises, agriculture, consumption expenditures and asset
ownership. The LSMS surveys are not fully standardized between countries but leave
room for countries to adapt to their national circumstances (Grosh and Glewwe, 2000).
Additional modules that are often included in national surveys are anthropometric
information, subjective poverty, food security, shocks and coping strategies, vulnerability,
credit, savings, social capital and more.?

The existing environmental modules in the LSMS surveys examine households’ general
environmental priorities for action. They include modules on household attitudes towards

2 See http://iresearch.worldbank.org/Isms/IsmssurveyFinder.htm for a full list of available LSMS modules
in existing LSMS datasets.
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the environment and perceptions of urban air quality, water use, sanitation and fuel use,
as well as contingent valuation of improved water and sanitation service provision and
urban air quality (Whittington, 2000). These environmental modules do not consistently
guantify incomes or other benefits from forests, wild products or ecosystem services.

In 2008, the LSMS Integrated Surveys on Agriculture (LSMS-ISA) were developed,
with the aim of strengthening the representativeness of existing agricultural data, which
included contributions of agriculture, livestock and tree crop plantations to income and
subsistence consumption in households. Through the development of robust nationally
representative panel household surveys focusing on agriculture, serious measurement
problems, such as inconsistent time allocation to collecting agricultural data, institutional
and sectoral isolation, and methodological weakness, could eventually be overcome.
This greatly benefited our knowledge of welfare contributions from agriculture (World
Bank, 2011; LSMS-ISA, 2011).

However, between the environmental modules and the Integrated Surveys on
Agriculture, inclusion of data potentially relating to forests were limited to 12 summary
forestry-related variables: fuel for cooking, fuelwood expenditure, material for outer
walls, roof material, flooring material, source of lighting, source of heating, area of
forest, number of trees, fuelwood collection, forest products and forestry income (FAO,
2013b; Russo, 2014).

The basic reference of LSMS-type survey design comes from Grosh and Glewwe (2000).
In recent years, the LSMS has developed a number of sourcebooks for questionnaire
development on specific topics, such as climate change (McCarthy, 2011; Bandyopadhyay
etal., 2011), conflicts (Briick et al., 2013), fisheries (Béné et al., 2012), justice (Himelein
et al., 2010) and energy (O’Sullivan and Barnes, 2006). This sourcebook is the most
recent addition to the series. The purpose of the forestry modules is similar to the
fisheries modules: to better capture an important, yet thus far under-researched, income-
generating source in the household economy.

Agricultural census

In 1950, countries began collecting internationally comparable data on agriculture
under the FAO World Programme for the Census of Agriculture.® With the intention
that the census is implemented at least once every ten years, it uses common methodol-
ogy, definitions and concepts of agriculture. The objective of the census is to collect
comprehensive data on the structural parameters of agriculture in a country (e.g. number
and area of farms by size, land tenure and use, crops and agricultural inputs, number
of livestock). Data on economic, social and environmental indicators might also be
collected, but coverage of forest is limited to area of forests and woodlands, number of
trees as permanent crop, plantations of forest trees, area of forest tree nurseries, wood
products, non-wood products, fuelwood/charcoal, forestry income and management.
The Agricultural Census is owned by the countries, therefore FAO support is not part
of its implementation (FAO, 2013a; Russo, 2014).

3 World Programme for the Census of Agriculture, http://www.fao.org/economic/ess/ess-wca/en/.
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National land-use surveys

Since 2000, FAO has been providing support to Member Nations for strengthening
capacity for long-term forest monitoring, including socioeconomic monitoring. The
Integrated Land Use Assessment (ILUA) in Zambia, carried out between 2005 and
2008, was one of the first programmes to implement socioeconomic surveys in addition
to assessments of land use. However, surveys were not standardized and used semi-
structured interviews, which resulted in highly variable levels of reliability of answers.
Similarly, FAO’s National Forest Monitoring and Assessment (NFMA) programme in
the Gambia, implemented from 2009 to 2010, used semi-structured interviews during
implementation of socioeconomic surveys at community and household levels.

In 2009, the FAO-Finland Sustainable Forest Management in a Changing Climate
Programme aimed at strengthening countries’ capacity in collecting and analysing forest
information through the design and implementation of biophysical forest inventories,
forest-related socioeconomic data collection (household, key informant, focus groups
and institutions) and related software development* at FAO headquarters (FAO, 2014b).
It was initiated in five pilot countries (Ecuador, Peru, United Republic of Tanzania,
Viet Nam and Zambia). United Republic of Tanzania, through its National Forestry
Resources Monitoring and Assessment (NAFORMA) programme, has implemented
its own socioeconomic survey covering household food security and risk, household
income, forest products and services, participation in organizations and forest users’
groups, and forest governance. Countries can also have specific national land use surveys.

CIFOR Poverty Environment Network

CIFOR’s PEN global-comparative project was the first to attempt to use a consistent
methodology to measure in a detailed manner the multiple contributions of forests and
the environment in household income. Between 2004 and 2009, PEN partners (mostly
PhD students) collected quarterly socioeconomic household and village data over one
full year from 58 sites in 24 developing countries (Wunder et al., 2014a). Standardized
definitions and questionnaires quantifying both cash and subsistence incomes were used
to make data comparable between sites across the developing world (Africa, Asiaand Latin
America). Study sites covered mostly smallholder-dominated tropical and subtropical
landscapes with some access to forest resources; forest-scarce, population-dense rural
areas are slightly under-represented in the global sample (Angelsen et al., 2014).

The basic structure of this survey was designed to collect information on all the
sources of household income, including forests and the environment, wages, business,
crops, livestock and others, in order to derive the level of reliance on forest income
(calculated as the proportion of total forest income in total household income). Data on
household assets, forest access and forest types, and aspects of forest governance were
also collected. Both household and village questionnaires were applied. Sampling of
villages was done along certain gradients (forest cover, population density, proximity to

4 Open Foris, http://www.fao.org/forestry/fma/openforis/en/, Collect Mobile http://www.openforis.org/
tools/collect-mobile.html.
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roads, etc.). The results are thus typically representative of a certain landscape, region
or province, but not of the entire country where the study was carried out.

IFRI

International Forestry Resources and Institutions (IFR1) research methods encompass
11 survey instruments designed to collect ecological data on forests, and socioeconomic
and institutional data in the surveyed forest communities based on theoretical and
empirical knowledge of common-pool resources. Through the application of these
research instruments over space and time, the studies aimed to collect the necessary data
to test a range of hypotheses around the relationships between forest use, management
and institutional structure, as well as ensuing outcomes for forest resource conditions,
and social and economic outcomes within forest-dependent communities. The research
instruments cover physical attributes of forests at site and household levels, demographic
information on settlements and connections to markets and administrative centres,
attributes of forest-user groups, institutional arrangements for forest governance and
management, forest products harvested by user groups including harvesting rules and
penalties, etc. (Wertime et al., 2008).

PROFOR and International Union for Conservation of Nature (IUCN)

The Poverty-Forests Linkages Toolkit (PROFOR, 2010) was partly based on well-
known participatory rural appraisal (PRA) techniques. It focuses systematically on
forest and natural resource issues, and devises a simple way of capturing non-cash and
cash incomes. From 2007 onwards it was further developed by IUCN, and used in
another 23 countries in the Livelihoods and Landscapes programme. IUCN is currently
developing a knowledge base that will provide a set of methodologies, tools, standards
and approaches capable of systematically generating new insights on the use and reli-
ance of humans on species and ecosystems. With a focus on forests’ provisioning and
cultural environmental services, the aim is to systematically collect empirical data on
the benefits that households and communities derive from the direct use of species and
ecosystems, in order to contribute to policy formulation (Shepherd, 2012). In addition,
IUCN piloted a standard quantitative survey in 2014 to evaluate the contribution of
forests and non-forest environments to households in the South Caucasus (Armenia,
Azerbaijan, Georgia), Eastern Europe (Belarus, Moldova, Ukraine) and the Russian
Federation (Bakkegaard, 2014).

FORESTS AND LIVELIHOODS

One of the first studies to empirically account for the share of household income from
forests and the environment was implemented by Cavendish (2000) in Zimbabwe. The
household survey underlying this study collected data on income from agriculture,
enterprises, wage labour and environmental resources, and showed that poor households
on average obtained around one-third of their income from forests and other envi-
ronmental resources. The study also found that in Zimbabwe absolute environmental
income rises with total income, while at the same time the environmental income share
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of total household income falls. The Cavendish study was at the time much cited in the
discussion of environment and poverty policies, and also served as prime inspiration
to the design of the CIFOR PEN project (see page 24).

The pattern of decreasing reliance on environmental income with increasing total
income has been confirmed by several other studies (e.g. Angelsen et al., 2014; Heubach
etal., 2011; Jagger, 2010; Vedeld et al., 2007). However, it is not a universal trend. As part
of the PEN studies, Uberhuaga et al. (2012) found that better-off households in forest-
dependent communities in lowland Bolivia had both the highest total and relative forest
income. Similarly in a study by TUCN in the northern temperate and boreal forests,
richer households in Azerbaijan, Belarus and the Russian Federation also had higher
total and relative forest incomes resulting from the high cash values of forest products
in this region (Bakkegaard, 2014).

Therefore, in order to inform national policy dialogue and adequately reflect how
forest and wild products contribute to household welfare and livelihoods, more forest-
related aspects need to be integrated with standard national surveys.

Role of forest and wild products in household welfare and livelihoods

The role of forest and wild products in livelihoods varies among households and different
periods of time. Angelsen et al. (2014) mention three primary roles of environmental
income: (1) supporting current consumption; (2) providing a safety net in case of shocks
and during crisis as well as gap-filling during seasonal shortfalls; and (3) a means to
accumulate assets and provide a path out of poverty.

The first role is the supporting function of forest and environmental resources to
household consumption, where forest or wild products form an important part of the
household’s subsistence food and farm inputs or generate household income. In a meta-
study of 17 countries and including 51 cases, Vedeld et al. (2007) found that the average
forest income contribution was the third most important, after off-farm activities and
agriculture (including livestock, contributing to an average of 22 percent to household
incomes. Referring to a number of recent studies, Angelsen et al. (2014) describe the
share of forest income to be between 6 percent and 44 percent of total household income.
Results from the global CIFOR study confirm the 22 percent contribution of forest
income to total household income, increasing to 28 percent when other environmental
income is also accounted for. Case studies confirm this (e.g. Tigray in northern Ethiopia
[Babulo et al., 2009], and rural Nigeria [Fonta et al., 2011]). With such significant
contributions to household incomes, not considering forest and environmental income
can inaccurately represent poverty depth and severity, and potentially misdirect policies
aimed at impoverished groups.

The second role played by forests is as a buffer in periods with low income or low
food availability (e.g. as gap filler between crop harvest periods) and during income or
assets shocks, e.g. crop failure or loss of a family member. Wunder et al. (2014b) provide
ashort review of studies that typically found forest reliance among rural households to
increase after income or asset shocks: households sell additional forest products during
cash and subsistence emergencies, and increase their forest product extraction when crops
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fail or are expected to fail, and during weather extremes. Households are also found
to increase forest product extraction, consumption and sale as a gap-filling or income-
smoothing mechanism in times of temporarily low income from other sources, as an
alternative to reducing their consumption. However in the same paper, Wunder et al.
(2014b), based on the global PEN dataset, found forest product extraction as a response
to income shocks to be less prominent than other shock responses (e.g. finding wage
employment, selling assets, seeking help from neighbours, etc.). Only for the poorest
households already specializing in forest extraction did the forest rank highest among
a suite of possible responses to economic shocks.

Forests are also believed to play an important role in asset accumulation and thus act
as a path out of poverty: income and savings generated from forest-based extraction can
be used to accumulate assets and reinvest in more profitable income-generating activities,
thus eventually lifting the household out of poverty (Angelsen and Wunder, 2003). Only
a few studies can confirm this because evidence is highly context-specific, and properly
documenting this requires panel data. Using datasets over four time periods in the
Democratic Republic of the Congo, Bakkegaard et al. (2016b) found that income from
bushmeat hunting was significantly correlated to livestock asset accumulation. Households
with less livestock at the beginning of the study accumulated assets at a higher rate. Jagger
(2012) used a two-period panel dataset to investigate forest income improvements in several
areas in the Republic of Uganda and found contrasting results between areas, partly due
to institutional and land-rights changes in the intermittent period of the study. In dry
forest areas in South Africa at least some households engaged in informal forest activities
were able to lift themselves out of poverty (Shackleton et al., 2007). Moreover, ownership
of land is also a form of natural capital for households, although in many cases the use
and access rights prevail over any formal ownership of land (see page 33).

Role of household-level characteristics

Household-level characteristics can also be important determinants in the total amounts
of forest income earned and shares of forest income, as well as types of products being
extracted from the forest.

While human capital (in the form of skills) may provide better opportunities for
processing of high-return forest and wild products, high educational levels are often
found to lead to less forest reliance (e.g. Godoy and Contreras, 2001; Adhikari et al.,
2004). There are multiple reasons for this. Education gives better access to higher income-
generating activities (Kamanga et al., 2009; Fisher et al., 2010a; Uberhuaga et al., 2012),
outmigration (Mamo et al., 2007), and even a change in taste that leads to less demand
for extractive goods and more demand for luxury purchased goods (Byron and Arnold,
1999; Vedeld, 2004).

Forest use and collection of certain forest products can differ by gender. In many
cases, men are more likely to be engaged in more lucrative high-return activities or
collection of commercial products (e.g. Wickramasinghe et al., 1996; Cavendish, 2000;
Fisher, 2004). Female-dominated forest-user groups in Latin America and East Africa
collected lower-value products and less often had exclusive rights to forest use than
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male-dominated user groups (Suna et al., 2011). Non-timber forest product (NTFP)
collection represents vital livelihood strategies for female-headed households, resulting
from limited mobility to engage in other livelihood activities (e.g. Clarke et al., 1996,
cited in Shackleton and Shackleton, 2006), or ease of access and ability to combine
collection activities with other household activities (e.g. Paumgarten, 2005). Thus it is
unsurprising to find studies indicating that female-headed households have been found
to be poorer than male-headed households (e.g. Adhikari et al., 2004), have a significantly
greater share of income from NTFPs, and in some cases rely almost entirely on forests
to meet their household needs (e.g. Osemeobo, 2005). However, results from the global
CIFOR PEN study show that men and women on aggregate extract quite similar values
of forest and environmental products, although there is gender-specific specialization
for different types of product (Sunderland et al., 2014).

Household size is also an important determinant in forest use. As indicated in the PEN
studies, larger households, with high worker-to-consumer ratios, indicate greater labour
availability, which can be channelled towards the collection of forest and wild products,
thereby resulting in higher total forest income (Uberhuaga et al., 2011; Angelsen et al.,
2014). Other studies such as Bakkegaard et al. (2016b) in the Democratic Republic of the
Congo found that selection into high-return forest activities such as bushmeat hunting
was conditioned by labour availability; however, final outcomes (quantities) of products
collected were lower. Kamanga et al. (2009) suggested that the lack of labour is one of
the main reasons why the poorest households have the lowest absolute forest income.

Age is also a factor: younger-headed households could have both the health and
opportunity available to exploit high-return activities such as timber extraction or
charcoal production. On the other hand, elderly households may prefer less labour-
intensive collection-based activities (compared with land cultivation) that may be free of
entry barriers but often low in return; older people may also possess better knowledge
of forest product distribution (de Merode et al., 2004, Mamo et al., 2007).

Benefits and goods from forest activities

The value of cash and subsistence incomes combined is the most frequently used indicator
when assessing the importance of forest and other income from non-forest environments
to the rural household economy. This value is derived from a range of benefits and goods
from forest activities, some of which are described below.

Employment

Forests and trees provide employment opportunities to household members, both in
formal and informal forest activities. The formal forest sector encompasses employ-
ment in forest plantations, timber mills and related enterprises, commercial handicraft
production, and in the ecotourism industry. Furthermore, large-scale forest enterprises,
such as commercial plantations and large timber mills, can often generate downstream
employment opportunities connected to their operation and output, such as water,
sanitation, electricity provision and maintenance for their operations, and roads. Other
formal employment opportunities relating to the forest sector include work as forest
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reserve guards, desk and field officers in state forest departments; or employment in
NGOs working with forest management.

While the majority of employment in the formal forest sector will be recorded in
standard household LSMS-type surveys that include employment and enterprise income,
the income from employment in the informal forest sector may not be so easily captured.
The informal forest sector often includes illegal forest product extraction and processing,
such as organized bushmeat and charcoal trade, etc., as well as either legal or quasi-legal
activities, such as collection, processing and sale of certain non-timber forest products
(NTFPs). Charcoal production in forest reserves and state-owned forests is usually an
illegal, yet often widely tolerated and organized, business in most countries. In Malawi,
for example, the majority of rural households in some of the surveyed areas are involved
in illegal charcoal production and trade (Zulu, 2010).

Food, health and medicinal plants

A substantial part of forest subsistence income is often derived from collection of food
in the forest, including products such as fruits, mushrooms, roots and tubers, honey,
vegetable oils, fish and bushmeat. Forest and wild products can therefore contribute to
daily household consumption needs and are an important contributor to the nutrition
and food security of households, especially in poor households (Angelsen et al., 2014).
Hogarth et al. (2013) found bamboo shoots to be an important component in household
diet. In Sudan, the fruits of the baobab and the desert date, or lalob fruit, were found to be
significant for subsistence needs (Adam et al., 2013). Fruits and vegetables collected in the
wild were found in around half of all meals among rural household in southern Nigeria
(Chukwuone and Okeke, 2012), while Delang (2006) found that wild foods were more
important than commercial foods among some rural communities in western Thailand.

Forests and other natural areas also provide households with medicinal plants for
maintaining physical health or treating diseases. One-third of surveyed South African
rural households living among different vegetation types collected plants for medicinal
purposes and the use of medicinal plants diminished with higher income, where poorer
households collected more than double the amount than better-off households (Cocks
etal., 2008). Indeed, access and use of non-traditional medicine can be influenced, among
other aspects, by the ability to pay for (often more expensive) modern medicine. Low
educational levels, remoteness and age also influence household use of medicinal plants
in rural Burkina Faso, where more than half of all illness-related incidents were treated
with medicinal plants (Pouliot, 2011). Collection of medicinal plants also contributes to
household cash income; for example, trade in medicinal plants is an integrated part of
rural livelihood strategies and the dominant income-generating activity among some
mountain-dwelling communities in Nepal (Smith-Hall and Larsen, 2003).

Other health-related aspects may include aesthetic, recreational and cultural use
of the forest. Poor households, especially in urban areas, may also benefit from using
forests and forest products for recreational purposes, as shown in studies in developed
countries (e.g. de Vries et al., 2003; Nielsen and Hansen, 2007). Aesthetic and recreational
use of forests by rural households in developing countries is rarely included in studies
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on forest use, even though natural areas and certain trees may have cultural or religious
significance, and therefore a role in household welfare. FAO (1990) provides an overview
of the cultural importance of forests.

Fodder

Livestock rearing can depend substantially on fodder collected in forests and other
uncultivated areas, in some parts of the world. Both Cavendish (2000) and Kamanga
et al. (2009) found collection of fodder to be among the most important forest activities
among households. In the meta-analysis by Vedeld et al. (2007), fodder was the third
most important contributor to forest environmental income in households. Fodder can
be collected and carried back to the farm, but often livestock such as goats and cattle
are allowed to roam freely in uncultivated areas, such as the semi-arid regions of United
Republic of Tanzania and Kenya (Trench et al., 2009) or the forests of the South Caucasus
(Bakkegaard, 2014). Access to forests and uncultivated areas is especially important for
pastoralist people in drylands, who do not have their own plots of land but rather rely
on migrating livestock through areas with fodder trees and shrubs (Maselli et al., 2011).
Angelsen et al. (2014) found that fodder makes up a larger part of non-forest environ-
mental income than of forest income, as grazing areas are often natural grasslands and
shrub areas, savannah and similar land cover types, where adequate livestock fodder is
available and livestock management is more practical. In semi-arid to arid areas with
open natural wooded areas, many pastoralist communities derive high forage benefits.

Energy source

Forests and trees are usually important sources of energy to rural and even urban
households in developing countries. Woodfuel, in the form of either fuelwood or
charcoal, is used for heating, cooking, production input (such as brickmaking) and
lighting (especially where electricity is unavailable) (Heltberg, 2004). Woodfuel is one
of the most important forest products collected by households. Vedeld et al. (2007)
found that woodfuel represented one-third of total forest environmental income; only
wild foods were more important. In the Eastern European countries and the Russian
Federation, woodfuel collection is often needed for survival of rural households during
the long and harsh winter months and comprises 27 percent of forest subsistence income
(17 percent of total forest income). However, woodfuel is suspected to be substantially
under-reported due to regulations surrounding its extraction that make it illegal in most
of the countries studied (Bakkegaard, 2014).

Based on PEN'’s global dataset from 24 countries, Angelsen et al. (2014) found woodfuel
to be even more important than wild foods, with a share of 35 percent of forest income
and 8 percent of total income. The same study shows that the importance of woodfuel
varies considerably across regions, representing 13 percent of forest income in Latin
America, yet as much as 42 percent in Africa. On a global scale, the African continent
also has by far the largest production of charcoal, which is produced in rural areas and
often marketed and consumed in urban areas (Chidumayo and Gumbo, 2013).
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Housing and infrastructure

Forests and trees are a source of poles and sawn planks for construction and fencing
purposes, while forests as well as other types of landscapes may provide fibre, leaves,
bamboo and other material for construction and thatching of roofs, walls, etc. In the
CIFOR PEN analysis, construction materials and fibres represent 25 percent of forest
income, with non-wood products such as leaves, thatch and bamboo being the most
important materials in all tropical regions, except in Latin America, where sawn poles
are the greatest contributor of value to this category (Angelsen et al., 2014). Similarly,
Vedeld et al. (2007) find grass and thatch to represent a considerable share of forest
environmental income (12 percent), but also note that the value of collected timber
(a 4 percent share) is believed to be substantially under-reported due to the frequently
illegal nature of this forest activity. As with other subsistence uses of forest products,
the use of collected material for housing is higher among lower income households. Poor
rural households often depend entirely on collection of products in forests and other
uncultivated areas for construction materials (e.g. Mamo et al., 2007), while better-off
households may be able to purchase building materials, such as tin roofs.

Regulating and supporting environmental services

The notion of environmental/ecosystem services® became commonly recognized with
the World Resources Institute’s Millennium Ecosystem Assessment (MA, 2005). Broadly
defined, environmental services include provisioning services (such as production of
material, food or energy products), supporting services (such as freshwater conservation,
erosion control, pollination services, control of pests, provision of shade to livestock),
cultural services (such as recreation and tourism), and regulating services (such as the
vegetation’s influence on climate systems).

In recent decades, regulating services provided by forest ecosystems have gained
increasing relevance, particularly the roles of forests and trees in addressing climate
change (e.g. carbon sequestration and climate regulation). Moreover, these services
are often important for rural household welfare through their impact on agricultural
production. But it is often difficult to assess their benefits to households in surveys, as a
result of limited awareness of the various services provided (such as pollination services
to agriculture by wild pollinators), and of the actual value of such non-marketed services.
As forests and trees disappear, communities and households, especially those engaged
in agricultural activities, may experience problems with erosion, changes in waterways
and flow, and changes in local microclimate. This could create local awareness of trees
and forests and their associated services, even though the term “environmental services”
may not be well known.

Other than the benefits derived from forest ecosystems, rural households in some
places may also obtain an income from provision of environmental services. Generally,

® Ecosystem services and environmental services are used interchangeably throughout the literature
and are widely considered synonyms (Wunder, 2015). This sourcebook uses the term “environmental
services”.
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rural households are being paid for a range of environmental services, mostly forest
conservation for watershed protection, biodiversity conservation or carbon sequestration.
The payment schemes may either be national (as in Costa Rica and Mexico) or subnational
(e.g. inawater catchment). In one region in southern China, Hogarth et al. (2013) found
such payments to be the third-largest forest income source among rural households. With
the increasing attention to economic incentive mechanisms for conserving, sustainably
managing and restoring ecosystems, more rural households may be expected to obtain
part of their income from PES programmes (Mahanty et al., 2013). Payment mechanisms
associated with Reducing Emissions from Deforestation and Forest Degradation (REDD+)
could also become more relevant in the economic contributions to household welfare.

Climate change adaptation and forests

Forests and adaptation are linked in two ways — “adaptation for forests” and “forests
for adaptation” (Locatelli et al., 2011). “Adaptation for forests” refers to the adaptation
needed for forests to maintain their function. Already, climatic changes affect forests
and trees; for example, increasing temperatures and reduced rainfall are decreasing
tree resources and expanding the arid zones in the Sahel, Sudan and Guinea (Gonzalez
et al., 2012), further degrading the environmental resources available for local people.
Adaptation strategies for forests involve sustaining and assisting forest ecosystems
to accommodate changes dynamically as they unfold, which entails practices such as
intensive removal of invasive species, surplus seed banking, and altering harvesting
schedules (Millar et al., 2007).

On the other hand, “forests for adaptation” refers to how forests can support livelihood
systems in their adaptation to climate change. Rural households in developing countries
are among those most at risk from changes in rainfall patterns, droughts and floods,
rising temperatures, more intense and frequent outbreaks of pests, and increased wind,
among much climate variability and changes. Forests could assist them in coping with
such changes by acting as safety nets, gap fillers, and providers of local environmental
services in response to climate-related fluctuations with lower food availability. For
example, “trees-on-farm* systems are used to provide shade, reduce temperatures and
lessen the impact of hard rainfall and winds, both for certain crops (agroforestry systems)
and livestock (silvipastoral practices) (Verchot et al., 2007).

There are so far very few empirical studies demonstrating the contribution of forests
to adaptation strategies among rural households, due to the complexity of attributing
adaptation directly to climate (e.g. in agriculture, Mertz et al., 2009), as well as still-limited
documentation of systematic climate change across the developing world. However,
recently the PEN data have been analysed cross-sectionally together with site-specific
climate data over the last 30 years (Noack et al., 2015). The authors tentatively found that
households hit by climate anomalies that worsen crop production conditions and lower
crop income tend to rely marginally more on extractive incomes (especially from forests),
as well as on more wage employment, as a strategy to smooth household income flows.
These cross-sectional results need to eventually be confirmed in time-series studies.
The type of socioeconomic household surveys developed here can help to achieve this.
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Diversity of forest-user groups and nature of their reliance

People use and benefit from forests differently. They participate in a diverse range of
forest output activities and depend on forests to varying degrees for their livelihoods.
A useful typology of user groups of tropical forests has been developed by Byron and
Arnold (1999) according to household relationships to forests. The first consists of
people residing within a forest environment and conducting traditional forest-related
activities, such as hunting and gathering. Forest are a principal livelihood activity for this
group, and often socially and culturally important. The second group predominantly
contains those engaging with both agriculture and extraction from forest, woodlands
and other environmental areas for inputs to supplement on-farm produce. The third
group encompasses people whose livelihoods are primarily based on commercial forest
products and activities, such as small-scale production, processing, use and sale of forest
products within families, or wage employment in large and modern forestry industries,
neither of which necessarily takes place in or close to a forest. Thus, such households are
less intimately linked to forests compared with the other two groups. To accommodate
this diversity, the integrated modules have been developed to collect forest data among
this variety of user groups (see Section 4, page 50).

Role of rights, rules and tenure regimes

Forested lands in many developing countries tend to be characterized by complex,
overlapping, and in many cases contradictory (formal vs informal) tenure regimes.
Moreover, the formal ownership and transfer rights over many forested lands in such
countries is often held by the state, while actual use and management processes can be
held by a range of devolved agencies, communities or individuals. Forested areas, which
are often common-pool resources in developing countries, are often characterized by
ill-defined and/or insecure tenure regimes, contested property rights, and conflicts.
De facto land use often differs from formalized land rights, and open-access (e.g. com-
munal) use of natural resources may prevail.

At the operational level, or in the everyday life of households, property rights can be
divided into access rights (or “right to enter”) and withdrawal rights (or “right to obtain”).
Operational rules can be modified at the collective-choice level, encompassing formal and
informal institutions. At this level, there is influence on who may change the operational
rules, as well as the level of agreement required for a change. Here are nested the rights
of management (to manipulate the resource base), exclusion (blocking stakeholders’
access) and alienation (to sell or lease the above rights) (Schlager and Ostrom, 1992). Yet,
even with the formal right to exclude or alienate, households or communities may still
in reality be unable to exclude other more powerful users, such as logging companies.
Moreover, similarly marginalized households may not have the ability to exercise their
use rights due to local power structures. Therefore, acommon distinction for forest use
rights are between de jure rights (rights that have legal recognition by means of formal
instruments) and de facto rights (informal rights, or behavioural norms that are locally
understood, and may be defined or enforced by groups who use or monitor forest
resources) (Schlager and Ostrom, 1992). The complexity of property and use rights is
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often shaped by culture, history, legislation and other formal and informal institutions;
therefore individual access to resources, i.e. the ability to gain benefits from resources,
may be more important than rights to resources (Ribot and Peluso, 2003).

A household’s access to forest and trees is therefore governed by an array of formal
and informal rights, customs and conventions, as well as the ability to exercise these
rights. In turn, the household’s perceived access to forests and trees, both current and
expected access in the future, influences how rural households manage resources and
shapes their reliance on them. If a household does not expect to have continuous access,
or is competing for the same resources with other forest users, there will be little incentive
to invest in or manage resources sustainably for future gains. It is therefore important
to know the existing tenure regimes of forests and trees when investigating household
reliance on forest and environmental resources, and the degree to which this regime is
being enforced.

The de jure ownership of forests and other uncultivated areas is traditionally held by
governments, not only in tropical countries but globally (White and Martin, 2002). When
management capacities and governance structures are not effective, and enforcement
and sanctioning are weak, public forests are left open for exploitation by those who are
able. Furthermore, if informal (de facto) governance structures are also missing, the
result can be an open-access scenario, where forest and tree resources are unrestrictedly
exploited, which can lead to overexploitation (Sunderlin et al., 2005).

In recent decades, forest ownership or management has experienced some transition
from centralized government to other tenure regimes, commonly referred to as
contemporary forest governance (Agrawal et al., 2008). Newer forms of forest governance
include decentralization of forest management, or in some cases outright devolution of
ownership to local governments or communities. This transition is a result of several
considerations, including:

1. Acknowledgement of the marginalization of indigenous peoples and other local
communities under centralized forest governance at both national and international
levels. This is driving the creation of new forest policies that recognize traditional
and locally anchored forest use and ownership claims.

2. Increasing evidence that community-based management of forests is as good as
or better than centralized forest management, in terms of economic development
and environmental protection.

3. A growing recognition of the lack of forest management capacities among
governments and public forest managers, resulting in ample opportunities for
corruption and elite capture in publicly managed forests (White and Martin,
2002; Wright et al., 2007; Porter-Bolland et al., 2012).

The devolution of forest management rights to communities makes it possible for
households within the community to take part in forest management for long-term
benefits, improving their access to forest and tree resources, and better integrating
forest product extraction, use and sale into household livelihood strategies. However,
community-based forest management (CBFM) is not without its challenges. Households
that are not part of the community may have reduced access to forest and environmental
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resources as a result of CBFM, and CBFM is in practice also influenced by formal and
informal rules, divergent incentive structures, local power structures, and competition
for resources (Menzies, 2007; Tole, 2010). Therefore, even with CBFM, better access to
forest and tree resources is not guaranteed at individual household levels.

Households or communities can also be given rights to extract certain forest products,
mostly NTFPs, rather than actual forest management rights. In Malawi, for example,
local people are allowed to collect dry wood, fodder, wild fruits and vegetables from
state-owned forest reserves (Kamanga et al., 2009). When households have individual
rights to collect NTFPs in a forest reserve, there is an incentive to sustainably manage
the resources, and make collection, use and sale of NTFPs a reliable part of livelihood
strategies.

SCALING UP SUBNATIONAL SURVEYS TO THE NATIONAL LEVEL -

DEALING WITH THE CHALLENGES

The survey design used in the forestry modules for the purposes of an LSMS-type survey
is aimed at capturing relevant information across a broad spectrum of socioeconomic,
environmental, demographic and cultural gradients. Much of the design of the forestry
modules has adapted the lessons drawn from the design and implementation of CIFOR’s
PEN household surveys mentioned in Section 2 (page 13), which in themselves represent
subnational, case-specific surveys (see CIFOR, 2008). There are several challenges in
scaling up such surveys to the national level. The design of the survey needs to be flexible
enough to be adaptable to different scales of implementation. The flexibility of choosing
relevant modules in the forestry modules attempts to cater for this. The implementers
of the modules may not be experts in forestry, governance and other aspects related
to collecting such data. This requires the use of clear definitions and concepts and
the very specific wording of questions to avoid ambiguity. The definitions provided
in the sourcebook and explanations in the enumerator manual might help the survey
implementers with this. Survey implementers of different levels may be interested in
specific and sometimes different research questions. The level of detail and specificity of
data may be considered against available resources at different levels. Figure 1 (page 27)
gives details on how to make decisions on using the forestry modules for subnational
level survey implementers.

Applying the forestry modules at different levels means that the choice of methods may
vary, with consequences for the level of data detail. Survey implementers are encouraged
to read publications on fieldwork implementation and survey methods (e.g. Angelsen
et al., 2011; Luckert and Campbell, 2012). Some guidance on using the modules can
also be found in the field manual associated with this sourcebook (Bakkegaard et al.,
2016a). In smaller studies, time, skills and resources may be available to go into depth
with qualitative methods such as focus group discussions, or perception data, which can
yield reliable and valid data with rigorous application. The flexibility of implementing
particular sections of the modules at certain times may be limited in national level
surveys. For example, conducting a community-level discussion to derive the main
seasonal products prior to household surveys is highly recommended, because it provides
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