
Accepted Manuscript

The environmental effect of substituting energy crops for food waste as feedstock for
biogas production

Lucía Lijó, Sara González-García, Jacopo Bacenetti, Maria Teresa Moreira

PII: S0360-5442(17)30704-1

DOI: 10.1016/j.energy.2017.04.137

Reference: EGY 10778

To appear in: Energy

Received Date: 17 November 2016

Revised Date: 27 March 2017

Accepted Date: 24 April 2017

Please cite this article as: Lijó Lucí, González-García S, Bacenetti J, Moreira MT, The environmental
effect of substituting energy crops for food waste as feedstock for biogas production, Energy (2017), doi:
10.1016/j.energy.2017.04.137.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.energy.2017.04.137


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

The environmental effect of substituting energy crops for food waste as feedstock for 
biogas production 

Lucía Lijó1*, Sara González-García1, Jacopo Bacenetti2 and Maria Teresa Moreira1 
1Department of Chemical Engineering, Institute of Technology, University of Santiago de 
Compostela, Spain 

e−mail: lucia.lijo@usc.es, sara.gonzalez@usc.es, maite.moreira@usc.es  
2Department of Agricultural and Environmental Sciences, Production, Landscape, 
Agroenergy, University of Milan, Italy  

e−mail:  jacopo.bacenetti@unimi.it  

* Corresponding author 

 

ABSTRACT 

Assuring environmental sustainable bioenergy production is an international priority 

nowadays. The objective of this study was to identify the environmental consequences of the 

feedstock selection for biogas. Two real biogas plants were assessed and compared from a life 

cycle perspective. Plant A performs the co-digestion of energy crops (78%) and animal waste 

(22%) while Plant B consumes energy crops (4%), food waste (29%) and animal waste 

(67%). According to the results, electricity production from biogas implied lower impacts in 

climate change than the existing electric mix. Maize silage (650 Nm3/TVSfed) and food waste 

(660 Nm3/TVSfed) were identified as an interesting source of bioenergy. However, the 

cultivation of energy crops was identified as the main hotspot in Plant A. The use of organic 

substrates with lower energy potential and high nutrients concentration such as animal manure 

(450 Nm3/TVSfed) produces higher amounts of digestate, producing impacts in acidification 

and eutrophication categories. Finally, in order to improve the environmental sustainability of 

bioenergy, specific guideless should be established to achieve harmonised lire cycle studies. 

In addition, environmental policies should promote the use of waste streams and prevent the 

use of energy crops as well as including goals related with acidification and eutrophication 

impacts. 
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