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Customised agricultural LCA tools
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Sugarcane for the DrwlowmnCorpormon

CanelCA Eco-Efficiency Calculator

for Australian sugarcane producers
{Version 1.03)

© ESA 2017

AN d[gV- @ (o=l VitLCA Eco-Efficiency Calculator

tool was adapted for viticulture
(Version 1.02)
for viticulture
Vit’LCA
developed as
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an online tool 3
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Framework of factors influencing practice adoption in
Source: Renouf, M. A., C. Renaud-Gentié, A. Perrin, H. M. G. van agriculture (adapted from Kuehne et al., 2017)
der Werf, C. Kanyarushoki and F. Jourjon (2018). Ease Risk
Effectiveness criteria for customised agricultural life cycle \ / Profitability
A 4 -
assessment tools. | Environmental N/ T
Journal of Cleaner Production 179: 246-254. benefits _ _ Scaleof ~
be?efits -~~~ _ Upfront
Farmer / + COsts
Engage user Generate information knowlege / ,-*’
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. “~ skills and _O O |
O O O s . . Information networks =" | |—)O
i > generated by d | Learning  1iDecision |mpl t
, 1 mplement-
Choose Access Use Understand Interpret LCA tools - : of the :to adopt Stion
results results N I benefits !
Advisory ! ,
support ! !
I 1
. ' . Short-term
Trialability constraints
Kuehne et al., Predicting farmer uptake of new agricultural
practices: A tool for research extension and policy. Journal
of Agricultural Systems 156, 115-125
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PRACTICE PARAMETERS
Data entry by user

1. System definition

5. Nutrient application

INPUT / OUTPUT INVENTORY

Calculated by the tool

Inputs:

Vineyard system components
- grape production
-establishment phase

- fallow / break crop(s)

- inter-row cover

Vineyard dimensions

Application rates for:
- synthetic fertilisers
- organic fertilisers

- soil ameliorants
Application methods

Supply distances / modes

2. Environ conditions /

6. Pesticide application

Soil characteristics
Slope
Climate characteristics

Vine orientation

\

3. Infrastructure/capital goods

Application rates for:
-herbicides
-insecticides

-fungicides
Application methods

\W\f distances / mg

Algorithms

-infrastructure materials (kg)
(wood, steel, plastic, etc)

- machinery (kg)

-fertilisers (kg)

-pesticides (kg)

- soil ameliorants (kg)

- tractor fuel use (M)
- electricity for irrigation (kWh)

- irrigation infrastructure (kg)
- water (kL)

- transport effort (shipping, rail,
road) (tkm)

LIFE CYCLE IMPACT
ASSESSMENT (LCIA)
RESULTS
Calculated by the tool

LCIA absolute values
(per t grapes or per ha):

Embodied
impact factors
(EIF)

Fossil energy depletion
Mineral resource depletion

Water depletion

Emissions:

Trellis infrastructure

- posts, lines, sheeting, clips
Irrigation infrastructure

- pipes, pumps

Machinery
- tractors
- implements

4. Operations

List of machinery and manual
operations for:

- cultivation

- fertiliser application

- spraying

- trimming

- etc

aSS———

7. Irrigation

Volumes pumped

Energy for pumping

8. Emission factors

Nitrogen
Phosphorus
Heavy metals

Carbonation
Pesticides

Emission
factors
(EF)

- nitrous oxide (N,0) to air
- ammonia (NH3) to air
- N & P losses to water
- sugar losses to water
- pesticide losses to water

- crop residue burning
emissions to air

Characteris-
ation factors
(CF)

/—I.aﬂd-usa.\

. Ecotoxocity
Eutrophication

¢

Acidification
Ozone depletion

Ecotoxocity

Climate change

Underlying
Method

Features:

- More detailed
examination
of pesticides
(Pest LCI)

Industry ranges

PERFORMANCE

INDICATORS

Relative performance
(as a % of industry max):

- More impact
categories

-  Compare 3
alternative
systems

www.groupe-esa.com
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Source: Renouf, M. A., Renaud-
Gentie, C., Perrin, A., Garrigues-
Quere, E., Rouault, A. & Julien,
S. (2018). VitLCA®, un nouvel
outil pour tester les améliorations
environnementales en viticulture
(A new tool for testing
environmental improvements in
viticulture). Revue suisse
Viticulture, Arboriculture,
Horticulture, 50 (3): 168—-173.
(https://www.revuevitiarbohorti.ch/
en/archives-
2/?id_heft=98&jahr_heft=2018)

Appauvrissement en ressources...

Appauvrissement des ressources en...

Diminution des ressources en eau
Occupation des terres agricoles
Ecotoxicité de I'eau de mer
Ecotoxicité de I'eau douce
Ecotoxicité du sol

Formation d'oxydant photochimique
Eutrophisation des eaux marines
Eutrophicatoin d'eau douce
Acidification (des sols)
Appauvrissement de |'ozone

Changement climatique

Légende

Terre de vignoble

Production de plants

Production de palissage
Production du systeme d'irrigation
Production de batiments
Production des machines
Production des outils tractés

Example results output
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Contributional breakdown of results (sources of impacts) Relative performance (compared to industry worst)

Combustion de diesel Production d'amendements pour le sol
Transport d'intrants agricoles Emissions d'azote

Transport de main-d'ceuvre Emissions de phosphore

Eau extraite Dioxyde de carbone de la carbonatation

Production d'électricité Dioxyde de carbone de la dégradation de I'urée
Production d'engrais organiques - Production de pesticides
Production d'engrais synthétiques Emissions de matieres actives de pesticides
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* This style of customised LCA tools for agriculture are getting use in
agriculture

« Support eco-design by enabling variation of practice parameters

« Support (but don’t replace) the important interaction between farmers
and advisors when planning changes to farming systems

« Complexity is still an issue
— reached the limit of the usefulness of MS-Excel
— heed to be online

« Potential to be applied to other ag systems for informing change at
farm scale
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