


Methods Summary – ASSETS Colombia
Attaining Sustainable Services from Ecosystems through Trade-off Scenarios (ASSETS) was a research project led by Professor Guy Poppy from the University of Southampton in collaboration with researchers from CIAT (Colombia), University of Malawi - Chancellor College, World Fish (Malawi), Basque Centre for Climate Change Research (Spain), Conservation International (USA) and the University of Dundee, conducted from 2012 - 2016. The project aimed to explicitly quantify the linkages between ecosystem services that affect - and are affected by - food security and nutritional health for the rural poor at the forest-agricultural interface. 
The project examined the multiple (and multi-directional) links between ecosystem services, food security and maternal and child health outcomes in poor rural communities, addressing three main themes, each guided by two research questions (see Figure 1).
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Figure 1: ASSETS Research Themes and Questions (Schreckenberg et al., 2016).
Research was conducted in Peru, Colombia, and Malawi. This document summarizes the methods used to select sites and conduct the surveys in Colombia. 
Study Area
The corregimiento (a rural administrative unit, which is smaller than a municipality) of La Pedrera is located in the Lower Caquetá River Basin, a tributary of the Amazon River, in the Amazonas Department in Colombia (see Figure 1) and covers an area of 394,994 ha (Angarita-Baéz et al., 2017; Ramirez-Gomez et al., 2015).
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Figure 2: Geographic distribution of the resguardos within the La Pedrera corregimiento along the Lower Caquetá River region in the Amazonas Department in Colombia (Lat: −1.25, Long: −69.6 (1° 15′ 0″ S, 69° 36′ 0″ W)) (Angarita-Baéz et al., 2017).
The study area encompasses four indigenous reserves (resguardos), which have been officially recognized by the Colombian government, two non-officially recognized indigenous territories (veredas) and two State Forest reserves (see Figures 2 and 3) and had 5,269 inhabitants in 2017 (Angarita-Baéz et al., 2017; Ramirez-Gomez et al., 2015).
Selection of sites and sampling of households
Of the 13 communities situated in the corregimiento of La Pedrera (excluding the communities living in La Pedrera town), two communities withdrew from participation in the project. Therefore, data were collected in the remaining 11 communities with a total of around 1,115 inhabitants. 10 of those villages are indigenous reserves, one (Madroño) is a non-indigenous rural settlement (vereda). To facilitate the process, five communities were grouped into two clusters based on geographical proximity and socio-economic conditions. The first group was formed by the communities of Puerto Córdoba, Loma Linda and Bocas del Miriti (Puerto Córdoba indigenous reserve). The second was composed of the Tanimuca and Yucuna communities (Comeyafú indigenous reserve).

Table 1: Overview of ASSETS sites in Colombia.
	Community
	Indigenous Reserve

	Borikada (Los Ingleses)
	Curare Los Ingleses

	Curare
	Curare Los Ingleses

	Puerto Cordoba
	Puerto Cordoba

	Loma Linda
	Puerto Cordoba

	Bocas del Miriti
	Puerto Cordoba

	Bakuri
	Comeyafu

	Comeyafu Yucuna
	Comeyafu

	Comeyafu Tanimuca
	Comeyafu

	Angosturas
	Comeyafu

	Camaritagua
	Camaritagua

	Madroño
	Madroño


Enumerators visited each study site in advance to complete a sampling framework. On-site checks identified a total of 187 households (see Table 2). Given the small numbers involved, we conducted a full census. 18 households were absent during the data-collection and 10 declined participating in the study. The final number of households interviewed was 159, accounting for 85% of all existing households and 94% of all households present on-site during data collection.
Table 2: Comparison of the total number of households of each site and those that were ultimately interviewed in the two waves.
	Community
	Wave 1
	Wave 2

	
	Sampling framework
	Households present during data collection
	Rejections
	Interviewed households
	Interviewed households

	Borikada (Los Ingleses)
	12
	8
	1
	7
	12

	Curare
	23
	23
	0
	23
	24

	Puerto Cordoba
	21
	21
	1
	20
	22

	Loma Linda
	15
	9
	0
	9
	12

	Bocas del Miriti
	4
	3
	0
	3
	3

	Bakuri
	12
	10
	0
	10
	15

	Comeyafu Yukuna
	28
	24
	0
	24
	24

	Comeyafu Tanimuca
	20
	20
	5
	15
	16

	Angosturas
	31
	31
	1
	30
	32

	Camaritagua
	10
	11
	1
	10
	9

	Madroño
	11
	9
	1
	8
	9

	TOTAL
	187
	169
	10
	159
	178


Household Survey
The first wave of the household survey was conducted between November 2013 and May 2014, the second between July 2015 and October 2015. Either the heads of the household or their spouses were interviewed by trained enumerators using the Surveybe computer package. 
[bookmark: _Hlk96434970]The objectives were to: 
· Obtain information on the nutritional condition of children under five years of age to permit an estimate of stunting rates in the region.
· Obtain socio-demographic indicators for rural households inhabiting the Amazon Basin.
· Generate information on material living conditions in poor rural settings in the Amazon Basin.
· Obtain information that allows assessment of food (in)security conditions among poor rural households in the Amazon Basin.
· Provide data that helps generate rural income estimates among rural households of the Amazon Basin.
· Provide information that helps generate expenditure estimates for rural households in the Amazon region.
· Generate quantitative information stating nature’s contributions to rural residents’ basic needs and income generation activities.
· Provide socioeconomic and environmental indicators comparable to government’s’ nationwide living standards measurement studies and parallel surveys taking place in Colombia and Malawi.
The household survey was divided into different modules covering various topics, including: 
· Socio-demographic characteristics of household members
· Education
· Health and maternity
· Time use and employment
· Housing and material living conditions
· Food consumption and food security
· Subjective wellbeing
· Anthropometric measures (children under 5)
· Farm characteristics: agriculture and livestock
· Extractive activities: fishing, hunting, and wood-extraction
Participatory Rural Appraisal Techniques
In addition to the household survey, a variety of qualitative data collection tools, often collectively referred to as Participatory Rural Appraisal (PRA), were used to obtain local information on the contribution of ecosystem services to livelihoods and food security, and their impact on natural resource management initiatives. The techniques used to answer each research question are summarized in Table 3 below. For details on how each exercise was performed, please see the practitioner’s manual by Schreckenberg et al. (2016), which has been included in the supporting documents for this data collection. The findings from the individual communities were synthesized in a single synthesis report, which is also included in this data collection. 

Table 3: Participatory data-collection tools used to provide the required information outputs for the ASSETS project’s research questions (Schreckenberg et al., 2016). 
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RESEARCH
QUESTION

What are the current
levels of direct and
indirect contributions
of ES to local
livelihoods, food
security and
nutritional health of
the rural poor?

INFORMATION OUTPUTS REQUIRED

Local well-being

1.1 Outline of local definitions of ‘well-being’, ‘wealth’ and
‘poverty’ used by local residents.

1.2 List of (non)economic indicators that characterise
local socio-economic groups.

1.3 Description of the socio-economic composition of the
study areas.

TECHNIQUES

Group discussion
= System diagrams
= Well-being ranking

Local livelihood strategies

1.4 Description of local livelihood strategies (including
farm and non-farm activities).

1.5 Description of seasonal variations in livelihood
strategies.

1.6 Outline of within-household distribution of domestic
and economic roles.

1.7 Description of seasonal variation in household
income & expenditure, causes and overall balance.

1.8 Assessment of effectiveness of current livelihood
strategies to attain adequate well-being and food
security.

= Group discussion
= System diagrams
= Well-being ranking

Local food security conditions = Group discussion
1.9 Local definitions of ‘food security’ and ‘food = Seasonal
insecurity’ and relevant indicators (at household and calendar
community levels).
1.10 Assessment of local food security: i) availability, ii)
affordability, iii) access and iv) health & quality.
1.11 General description of within-household differences
in terms of food security.
1.12 Description of seasonal variations in access to food.
Local land use = Group discussion
1.13 Classification of main forms of land use. = Participatory
1.14 Description of all land uses in terms of natural mapping
resources and main (non) productive uses. = Transect walks
1.15 Description of current land exploitation systems.
1.16 Spatial representation of local land uses.
Direct ES contributions to food security = Group discussion
1.17 List of foods eaten in the study areas and their = System diagrams
sources (including non-farm areas). = Ranking & scoring
1.18 Ranking of local food sources and explanation of = Participatory
rationale for classification. mapping

1.19 Description of seasonal variations in local diets and
reliance on wild-foods

1.20 Description of any spatial effects over access to
wild-foods and diets.

1.21 Description of any variations in access or use of
wild-foods across local social groups.

= Transect walks
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RESEARCH
QUESTION

What are the current
levels of direct and
indirect contributions
Of ES to local
livelihoods, food
security and
nutritional health of
the rural poor? (cont.,)

INFORMATION OUTPUTS REQUIRED

ES-benefits and their contributions to livelihoods and

well-being

1.22 List of ES used locally for farm and non-farm
economic act S.

1.23 List of ES used locally for domestic and cultural
activities.

1.24 General ranking of ES developed by local residents
(with explanation of rationale).

1.25 Outline of perceived changes in the importance of
ES benefits’ contributions over time.

1.26 Outline of perceived differences in the importance of
ES across local social groups

1.27 Outline of perceived differences in the importance of
ES for various household members.

TECHNIQUES

Group discussion
System diagrams
Ranking & scoring
Participatory
mapping
Transect walks

Sources and flows of ES-benefits = Participatory
1.28 Spatial representations of wild-food sources and mapping
relevant flows for local use and trade. = System diagrams
1.29 Spatial representations of sources of ES used for = Transect walks
farm and non-farm economic activities and relevant
flows for local use and trade.
1.30 Spatial representations of sources of ES used for
quotidian and cultural uses and relevant flows for
local use and trade.
Disservices = Group discussion
1.31 List of any negative effects from nature that affect = Participatory
local well-being. mapping
1.32 Outline of seasonal variations in the prevalence of = Transect walks

negative effects from nature.
1.33 Spatial representations of sources of ecosystems
disservices.

Seasonal calendar

Natural resource management

1.34 Description of land tenure arrangements (at the
ccommunity, household and individual levels).

1.35 Description of rights of access and forms of
ownership over natural resources.

1.36 Description of challenges and threats to access and
use of ES and land.

1.37 Description of community organisations for local
management of territory / natural resources.

1.38 Description of the operational structures and
decision-making procedures for key community
organisations managing natural resources.

1.39 Description of influential governmental and civil
society organisations shaping local management of
territory / natural resources.

1.40 General depiction of relationship / effects between
ccommunity and external organisations and general
impact on the current state of local ecosystems /
natural resources.

Group discussion
Venn diagrams
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RESEARCH

QUESTION
What are the drivers
and pressures that
have the greatest
effect on the ES that
are most important
for food security and
health outcomes?

INFORMATION OUTPUTS REQUIRED

Changes in general well-being

2.1 Outline of key changes in local living conditions
and inequality issues in the recent past.

2.2 Outline of key factors driving changes in local living
conditions for the recent past.

TECHNIQUES

Group discussion

Changes in livelihood strategies = Group discussion
2.3 Description of significant changes in local
livelihood strategies in the recent past.
2.4 Outline of key factors driving changes in local
livelihoods in the recent past.
Changes in land-use = Group discussion
2.5 Description of key changes in local forms of land = Trend analysis
use in the recent past. = Participatory
2.6 Outline of key drivers leading to changes in land mapping
use (external and internal).
2.7 Outline of perceived effects of changes in land use
over the provision of ES.
Changes in food security = Group discussion
2.8 Depiction of perceived changes in terms of overall | = Trend analysis
food security for the recent past. = Community
2.9 Description of key factors driving changes in local timeline
food security.
Changes in ES contributions to food security = Group discussion
2.10 Outline of changes in the supply of wild-foods. = Trend analysis
2.11 Description of key factors driving changes in the = Cause-effect
provision of wild-foods. diagrams
2.12 Description of the effects of perceived trends in
the provision of wild-foods.
Changes in ES contributions to livelihoods and = Group discussion
material well-being = Trend analysis
2.13 Outline of changes in the supply of ES for = Cause-effect
livelihood strategies. diagrams
2.14 Outline of changes in the supply of ES for
domestic / cultural activities.
2.15 Description of the direct and indirect drivers that
affect ES provision.
2.16 Description of the effects of perceived trends in
ES benefits for livelihoods and well-being.
Changes in ES disservices = Group discussion

2.17 Depiction of perceived changes in the prevalence
of negative effects from nature over time.

2.18 Description of key (external and internal) factors
identified as driving changes in presence of
disservices.

= Trend analysis
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RESEARCH
QUESTION

To what extent are

INFORMATION OUTPUTS REQUIRED

Coping Strategies (CS)

TECHNIQUES

= Group discussion
= Cause-effect

coping strategies to 3.1 Description of all coping strategies used locally to
food insecurity deal with food scarcity. diagrams
dependent on ES over | 3.2 Ranking of CS according to their severity and
multiple spatial and explanation of rationale to differentiate between
temporal scales? levels of severity.
3.3 Outline of spatial and social factors affecting
households’ capacity to adopt CS.
ES contributions to Coping Strategies = Group discussion
3.4 List of wild products used in times of food scarcity = Cause-effect
and their main sources in the local landscape. diagrams
3.5 Outline of the main factors, social, spatial or
environmental limiting households’ capacity to
access sources of wild-foods used for CS.
Changes in Coping Strategies = Group discussion
3.6 Description of historical changes in local CS. = Cause-effect
3.7 Outline of the main factors driving changes in the diagrams
adoption of CS over time. = Community
3.8 Assessment of how changes in CS over time are timeline
related to changes in ES.
How are the levels of | Visions of the future = Group discussion
direct and indirect 4.1 Description of visions of the future (10 years) for land | = Trend analysis
contributions of ES to use and of the rationale used. = Cause effect
local food security 4.2 Description of visions of the future (10 years) for diagrams
and nutritional health provision of wild-foods and of the rationale used.
out-comes for the 4.3 Description of visions of the future (10 years) for
rural poor likely to availability of ES and recurrence of disservices and
change under future of the rationale used.
land use and climate
change scenarios?
How can the risks Responses and adaptations to trends = Group discussions
associated with future | 4.4 Description of forms of local adaptation implemented | = Cause-effect
environmental change by residents in response to changes in land-use, diagrams
be managed to provision of ES and prevalence of disservices. = Community
minimise effects on 4.5 Description of current responses and interventions timeline
hhuman beings and conducted in the area by communities and external
ecosystems? actors to address ES provision and food security

issues

4.6 Description of past initiatives to manage or redress
perceived changes in ES and food security, either
from the community or external actors.

Potential future responses

4.7 Description of potential future responses from
organised communities and forms of support
required.

4.8 Outline of potential external interventions that the
communities need to address / redress the reported
changes in ES.

= Trend analyses
= Group discussion
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What are the current levels of direct and indirect contributions of ES to local
livelihoods, food security and nutritional status of the rural poor?

What are the drivers and pressures that have the greatest effect on the ES that are
most important for food security and health outcomes?

To what extent are coping strategies to food insecurity dependent on ES over
multiple spatial and temporal scales?

How are the (in)direct contributions of ES to local livelihoods, food security and
nutritional status likely to change under future land use and climate change
scenarios?

EOOD
SECURITY,

How can the risks associated with future environmental change be managed to
minimise effects on human beings and ecosystems?

How can we consolidate different levels of policy decision making (at the local,
regional, national and global scales) to better manage ecosystem service conflicts,
trade-offs and synergies to sustain food security and health?
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