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Abstract

The macatiba palm (Acrocomia aculeata) is increasingly recognised as a promising alter-
native oil crop in Brazil due to its ecological adaptability, high oil yields, and potential to
generate co-products such as proteins and fibers. Unlike conventional tropical oil crops like
African oil palm, macaiba can be established on degraded pasturelands in Brazil’s Cer-
rado biome, offering opportunities for ecological restoration and rural development while
reducing deforestation pressure on tropical forests.

This study applies an integrated multi-criteria decision analysis (MCDA) framework to
three municipalities in the State of Minas Gerais, each hosting distinct macatba cultivation
and value chain initiatives. Spatial datasets were selected and organised into three MCDA
pillars: (i) Biophysical-environmental feasibility combines a macaiba suitability map with
pasture degradation layer, after masking protected areas to ensure legal compliance while
avoiding conflicts with biodiversity conservation priorities; (ii) Techno-economic viability is
represented by an infrastructure proximity index based on distances to warehouses, urban
centers, and highways; (iii) Socio-institutional desirability is captured through a community
rural density index as proxy for rural labour and social presence. Land-use and land-cover
data are used to distinguish pasture and crop systems and assess where macatba can be
integrated via silvopastoral, agroforestry, or plantation configurations.

From these layers, a composite implementability index and a production system typology
map were developed, classifying map cells as plantation, community silvopastoral, com-
mercial silvopastoral, or agroforestry with coffee, soybean, or other annual crops. Results
indicate that the municipality of Joao Pinheiro offers large contiguous areas suitable for
plantation-oriented models, the region of Montes Claros supports a hybrid pattern combi-
ning plantations and community silvopastoral systems, and the territory of Patos de Minas
presents a diversified mosaic where agroforestry and community silvopastoral typologies
align with existing land-use and rural settlement patterns.

The study shows that macatiba expansion and value chain development in Brazil should
be guided by typology-aware spatial analysis rather than climate suitability or investment
opportunity alone. The three municipalities offer transferable templates for matching pro-
duction models to territorial conditions and for designing regionally differentiated, socially
inclusive, and environmentally robust macaiba value chains in Brazil.
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