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Learning objective 1

The relevance of multi-temporal and multi-scale research 

and integrated environmental and food and health policies

Learning objective 2
Studying interactions between deforestation, agricultural biodiversity and food 

access at the Amazon forest frontier

Learning objectives





An initially diversified strategy

• Colonist settlers from highland areas

• Infrastructure and urbanization

• Relatively diverse diets, agricultural systems, and 

extractive practices

• Emerging commercial agriculture: oil palm, cattle



And the transition towards specialization

• Significant out-migration

• Specialization towards commercial agriculture

• Increased market orientation in consumption 

and production

• Less diverse food access



Our hypothesis

The economic transformations linked to the 

expansion of commercial agriculture are 

associated with deforestation and changes in 

food access over time 



Methods: Sampling 2000: 

● La Unión, Pueblo Libre, Naranjal

● Emerging livelihood strategies: 

cattle ranching, oil palm, 

traditional slash and burn  

● All households with children aged 

1–10 years 

● Final sample 132 hh

2015: 

● Study the changes experienced by 

these households and their 

landscape

● Located all households, 53 had 

migrated

● Final sample 53 hh



Methods: Data collection and Analysis

• Household survey

• Participatory rural appraisals

• Focus groups

• Species richness

• Household Dietary Diversity Score

• Food sources

• Non-parametric hypothesis tests

• Hierarchical clustering analysis

• 30 meter resolution forest cover 

maps from 2000 to 2015

• Annual and accumulated total 

forest loss per year in hectares 

• Average annual rate of 

deforestation 

farm / farm-household watershed  / landscape



Results at the landscape level: Deforestation

Total forest loss of 12,430 ha (30%) between 2001 

and 2015 for all communities. 

Forest loss: 42% in Pueblo Libre, 41% in La 

Unión, 15% in Naranjal

Smallholders, large private companies
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At the farm level: Agriculture

Significant decrease in:

• number of crops cultivated: from an average of 7 

to 4 crops, particularly in oil palm and cattle 

ranching communities 

• rice, maize, cassava, beans, fruit trees

• wild plants and wild fruits collection

Significant increase in:

Oil palm: 36% to 55%

Cacao : 4% to 36%

Cultivated area: almost 

threefold in Pueblo 

libre

Agricultural 
Production



At the househod level: Income sources and assets

Fewer household members working on farm

Income from commercial agriculture

Increased asset ownership  

Market-orientation

Out-migration

Economic 
viability

Social 
cohesion
Governance, 
institutions



At the household level: Food consumption and food
sources 

Increased consumption of foods high in animal-protein 

Significant decrease in consumption of roots and 

tubers, fruits but also sweet processed food items  

Market as main source of food compared to balance 

between purchases and won production in 2000

Consumption of one 

food group less on 

average, particularly 

in oil palm and cattle 

ranching 

communities 

Human 
Wellbeing

Material, Relational 
and QOL



Conclusions

Emerging trade-offs: 

Increased income generation through commercial 

crops, but lower forest cover, agricultural 

diversity and food access

A dietary transition: diets based on a lower variety 

of foods, often ultra-processed and higher in 

saturated fats, coupled with simplified agricultural 

production systems and deforestation

Potential impacts in human and environmental 

health: parallel homogenisation of diets and 

production systems



Recommendations

Multi-temporal, multiscale, inter-disciplinary, 

research that takes into account the interactions 

between agricultural production choices, 

nutrition, and human and environmental health

Integrated and coherent land use, food and health 

policies at the Amazonian forest-agriculture 

interface that simultaneously address 

deforestation, promote agricultural biodiversity 

for more diverse diets and sustainable food 

systems



Thank you!
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