Integration of the sustainability analysis and planetary boundaries
assessment: Application In residues valorization.
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Introduction

The Planetary Boundary (PB) concept was introduced in 2009 and updated In
2015 to define the environmental limits where humanity can operate safely [1].
These limits were established through 9 representative control variables that
are measured on a global scale. Currently, six of PB have been transgressed,
[2].

New proposals to the production model should be evaluated In terms of the
Impact to the PB, as makes possible to identify on a planetary scale what
environmental impact would be, this research focuses on the evaluation of corn Safe
stover-based biorefineries in environmental terms using the PB-LCA D“ﬁ?ﬁiﬂg
methodology.

M eth()d()logy Figure 1: Planetary Boundaries Transgression Level for the year 2023 according to Richardson et al [2]
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Figure 2: Metodologia PB-LCA analisis.
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The process that maximized
NPV was the production of
xylitol using acid hydrolysis as
pretreatment. climate change, as
well as biochemical flows are
the most Impacted PB. The
differences that the choice of an
allocation criteria can cause In
the analysis are demonstrated.
Likewise, has demonstrated that
the use of conservation crop
practices generate  positive
Cow o £l Impacts In the reduction of the
a - environmental impact  of

3.48E-6 1.39E-4 7.43E-5
Land system tratospheric [ and system Stratospheric - [and system
haneo ozone depletion hane ozone depletion h
change | 3.67E-6 change | 1.46E-4 change

. spheric RVl
Freshwater aerosol loading = acrosol oading Freshwater
N e el
Use 0.009 5S¢ Use
ccan cean '

flow

S
Climate Change
‘ Radiative

Novel entities

7.93E-6

3.48E-6
Land system Stratospheric ’ e 1.696-4
M ozone depletion Land system tratospheric | and system
Change < depletio

_ Oz0ne e 1101
1.95E-5 change | 77 E_P change

0.011 tmospheric 0.441 0.236
Freshwater Fre shwater /[ aerosol loading Freshwater
Use Use USG

cean

Biochemical Biochemical
flows flows

SOS Allocation criteria: @ Per capita; A Per capita and

agroindustrial  activities and

(SC2), using 1: allocation per capita, 2: allocation with GDP, 3: allocation combining criteria. Figure 4: TL variation for each scenario. - gypsequent valorization
Conclusions Acknowledgments References

Figure 3: TL for A: Current impact of the corn crop, B: including the valorization stage
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