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1. Introduction – Banana is one of the most important crops in Ecuador, the largest banana exporter in

the world. Banana is cultivated in the coastal region of the country and shipped to several destinations

in North America, Europe and Asia. Previous studies have found that banana cultivation, transport, and

export generate important amounts of CO2 emissions and that the carbon footprint of Ecuadorian banana

is ~1 tCO2e per t of fruit [1-3]. The banana agriculture, on the other hand, generates a large amount of

residual biomass that is left to decompose in the field, causing the return of C to the atmosphere.

However, during their life cycle, banana plants can absorb CO2 in the form of organic C; thus, this

biomass could be used for carbon sequestration operations. The literature suggests that the potential of

reducing the banana carbon footprint by using this biomass has not been calculated. This study aims to

determine the potential reduction of the banana carbon footprint through the use

of the residual biomass generated annually in Ecuador.

2. Experimental – Sampling of 36 banana plants at harvest stage from the three

provinces of Ecuador were banana is cultivated most (Los Ríos, El Oro, and

Guayas) was performed to determine, for each part of the plant, its fresh weight

and moisture content. The average water content and average carbon content of

the samples were determined via elemental and proximate analyses. The in-situ

visit allowed us to confirm that the height/mass of the banana plants is

approximately the same, independent of the banana variety. A model to predict

the C content in each part of the plant was proposed and validated.

Figure 1 Contribution of each part to the total weight of the residual biomass. 

3. Results and Discussion – Figure 1 shows the average weight (%) for each

part of the banana plant (pseudo stem, leaves, flower, and rachis). The

average weight of a fresh banana plant (excluding the fruits) was ~107 kg.

The average water content of the whole plant was 89.5±4.6%. The average

C content was 41.5±3.9% (dry basis). The annual carbon footprint of

banana cultivation and the annual carbon sequestration potential were

determined for 2013 to 2017 (Figure 2). The current emissions on the

banana chain that can be offset by using the residual biomass could reach

up to 35% (referred to 2017). For this purpose, these residues must be

converted into valuable products such as biofuels and bioproducts.

4. Conclusions – This study found that there is a great potential of carbon

abatement by using the residual biomass from banana cultivation. However, Figure 2 Ecuadorian banana production, carbon footprint for 

using these materials, innovative biomass collecting logistics, and carbon sequestration potential. transportation and processing 

mechanisms must be developed. Since using residual biomass is not sufficient for carbon footprint reduction, the Ecuadorian 

banana supply chain needs to be optimized. The use of residual banana biomass could positively impact the environment by 

reducing the net carbon emission rate of this crop.  
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