Accepted Manuscript E—

BIORESOURCE

Comparative assessment of selected sugarcane biorefinery-centered systems in TECH N OLO GY
Brazil: A multi-criteria method based on sustainability indicators

Edgard Gnansounou, Catarina M. Alves, Elia Ruiz Pachén, Pavel Vaskan

PII: S0960-8524(17)31090-8

DOI: http://dx.doi.org/10.1016/j.biortech.2017.07.004
Reference: BITE 18423

To appear in: Bioresource Technology

Received Date: 5 May 2017

Revised Date: 30 June 2017

Accepted Date: 1 July 2017

Please cite this article as: Gnansounou, E., Alves, C.M., Ruiz Pachén, E., Vaskan, P., Comparative assessment of
selected sugarcane biorefinery-centered systems in Brazil: A multi-criteria method based on sustainability
indicators, Bioresource Technology (2017), doi: http://dx.doi.org/10.1016/j.biortech.2017.07.004

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.biortech.2017.07.004
http://dx.doi.org/10.1016/j.biortech.2017.07.004

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Comparative assessment of selected sugarcane biorefinery-centered systems in Brazil:

A multi-criteria method based on sustainability indicators

Edgard Gnansounou *, Catarina M. Alves, Elia Ruiz Pachon, Pavel Vaskan
Bioenergy and Energy Planning Research Group, EPFL, Switzerland

* Corresponding author at: Bioenergy and Energy Planning Research Group, GC

A3 424 (Batiment GC), ENAC INTER GR-GN, EPFL, Station 18, CH-1015 Lausanne,

Switzerland. Tel.: +41 216930627. E-mail address: edgard.gnansounou@epfl.ch.

Abstract

This work proposes a new sustainability assessment framework aiming to compare
selected options of biorefineries subject to provide the same services to a community. At
this end, a concept of biorefinery-centered system helps to develop a joint resources and
policy-oriented comparison. When an option of biorefinery cannot provide the given
amounts of certain services from'its own production, it complements its supply portfolio by
purchasing the lacking amounts from complementary and conventional production systems.
The proposed sustainability assessment framework includes a multi-criteria method used to
compare the selected biorefinery options resulting in identifying their respective
weaknesses and strengths against categories of criteria. Finally, the methodology helps
finding the non-dominated option. Application to selected sugarcane-based biorefineries
shows promising results that match with those obtained in a previous work. However, the
new methodology allows extended and richer analyses.
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1. Introduction

Two main goals drive the development of biorefineries: substituting fossil-based products

for bio-based products and valorising the whole biomass feedstocks into value added
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