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Why we need LCA?

The great acceleration
Environmental indicators show a
steep increase over time.
To maintain critical ecological and
environmental process,
pathways of human development
should be more sustainable.

Steffen et al 2011 The Anthropocene: From Global Change to Planetary Stewardship

The evolution of environmental indicators

Fish harvesting

Steffen et al 2011 The Anthropocene: From Global Change to Planetary Stewardship

Decoupling growth from resource
consumption and environmental
impacts

Agricultural production

Input of seed,
fertilizers,
pesticides,
machineries etc

Processing and
packaging

In Eu, agricultural production of FOOD,
FIBRE and FUELS accounts for

Retail and distribution
Preparation and
consumption

Waste management

90%

5050-80%
10%
10%
180 Kg
Up to 80%
80%

of ammonia emissions,
emissions, impacting air
quality
of nitrogen load in freshwater bodies
affecting water quality

of greenhousegas emissions (including 80% of
methane emissions) contributing to climate
change

per capita of food waste per year

of the extracted freshwater goes to agriculture,
reducing the amount available to other uses.
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How can
we manage
a transition
towards better
production
and consumption
system, within
limits of
our planet?

Rockström et al 2009

How may we manage a transition towards
better production and consumption system,
within limits of our planet ?
• Integrated assessment
• Avoiding burden shifting along supply
chains
• Life cycle stages
• Impact categories
• Geographical boundaries
• Temporally

Life cycle thinking and assessment
Life Cycle Thinking (LCT) is the basic concept referring to the need
of assessing burden of products/ sectors/ projects adopting an holistic
perspective, from raw material extraction to end of life.
To make LCT operational,
several methodologies exist:

Life cycle thinking (LCT)

• Life cycle assessment (LCA)

Life cycle sustainability
assessment (LCSA)

• Life cycle costing (LCC)
• Social life cycle
assessment (sLCA)
• …other methodologies
designed for a supply chain
approach (e.g. material flow
accounting, MFA).

Social life
cycle
assessment
(sLCA)

Life cycle
assessment
(LCA)

Life cycle
costing
(LCC)

Other methods
accounting for all supply chain

Life Cycle Thinking
core concept for Sustainability Assessment of Goods,
Services, Organisations and Regions
Transportation
Manufacturing,
processing

RESOURCES

Retail, use

EMISSIONS

Resource
extraction,
farming,
processing

Design

Disposal

Recycling, re-use,
energy recovery

LCA supporting integrated assessment
Ensure consistency and a systematic approach in the evaluation of impacts

Integrated and life cycle based approach to
chemical assessment: example of a pesticide
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COM(2013)196
Building single
market for green
products
PEF/OEF

•

Same models and factors applied to several sectors (ongoing 25 pilots)

•

Recurrency of similar drivers of impacts amongst sectors/ products

•

Emerging of specific needs related to practical implementation of models (especially regarding
inventory and elementary flows matching aspects)
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System boundaries

•

Many LCA studies in literature focus on the agricultural phase
only and few impact categories (e.g. climate change,
eutrophication)

•

Assessing the entire supply chain and expanding the
number of impact categories adopted may help a more
comprehensive identification of hotspots and trade-offs.

Functional unit

•

•

need for consensus on more meaningful FUs for food
products, e.g. developing functional units covering the nutritional
function of food.
sensitivity analysis of the results using different FUs may offer
useful insights, e.g. comparing FU's based on output mass,
land use, price-based, nutritional value

Variability of agricultural systems
Variability is affecting the assessment at the inventory, impact
assessment, and interpretation phases as food systems are
inherently more variable both in the inventory data and in the
possible impacts (e.g. the impact on biodiversity due to a
particular land use may change dramatically from one ecoregion
to another).
• dataset representative of local conditions (Lovarelli et al.,
2016),
• moving towards dynamic LCA (e.g. temporally explicit
information as in Maier et al., 2016),
• accounting for spatial variability (Wiedemann et al., 2016).
• testing different scenarios, including future scenarios e.g. due
to different climate conditions (Dijkman et al., 2016).

Life cycle impact assessment
Several impact categories - which have a high relevance for
agri-food supply chain – still need better modelling.
• available soil quality models widely applicable still lack a good
modelling of land management aspects (Vidal Legaz et al., 2016)
• different water models highlight different drivers of impacts,
suggesting the need of systematic sensitivity analysis (Murphy
et al., 2016).
• Some impacts are still not modelled in LCA despite being
potentially critical to food production, such as those on
pollinators (Crenna et al., 2016).

ILCD Handbook, EC-JRC2011
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Biodiversity impacts and supply chains

• Need of a supply chain
approach for avoiding
geographical and temporal
burden shifting

Lenzen, M., Moran, D., Kanemoto, K., Foran, B., Lobefaro, L., &
Geschke, A. (2012). International trade drives biodiversity
threats in developing nations. Nature, 486(7401), 109-112.

24

24

Interpretation
•

•

Clear guidelines for interpretation of results are needed
(Castellani et al., 2016), including additional guidance by life
cycle impact method developers in clarifying what their models
is actually assessing and which are possible limits and
uncertainties in the assessment.
Use of meta-analysis is also suggested to understating major
source of impacts (Clune et al., 2016). As well as sensitivity
analysis (Kwofie and Ngadi, 2016 and Fantin et al., 2016).

Hotspots commonly identified
Several studies are pointing at the agricultural stage as the one
that impact the most in the agri-food supply chain (Notarnicola
et al., 2016c and Rosa et al., 2016).
When animal feeding is involved, usually the feed appears as one of
the main driver of impact (Bava et al., 2016, Notarnicola et al.,
2016c, Murphy et al., 2016, Chobtang et al.,
2016 and Wiedemann et al., 2016).
This highlights the importance of testing the role of food waste as
feed (Salemdeeb et al., 2016, Palmieri et al.,
2016 and Salomone et al., 2016).

Modelling food waste and food loss in LCA
Account separately between avoidable, possibly avoidable and
unavoidable food loss by means of specific indicators.
Improving goal and scope defintion and inventory

Corrado S, Ardente F., Sala S, Saouter E (2017) Modelling of food loss within life cycle
assessment: From current practice towards a systematization. Journal of Cleaner
Production, 140(2): 847–859

Industrial ecology and food supply chains
Assess different
options for food
waste valorisation
as resource

Mirabella N., Castellani V.,
Sala S. (2014). Current
options for the
valorization of food
manufacturing waste: a
review. Journal of cleaner
production 65:28-41

Consumer choice and behaviour
A better understanding of consumer choice and behaviour lead to
consideration of:
•

the main different aspects that influence the choice of a product

•

the potential for dietary shifts towards less impacting diets,
changes in the perceived environmental quality associated with
different products, the way in which products are consumed and
the amount of wastage associated with food systems.

Conclusions
•

The LCA helps to identify hotspots and key areas of
action for improving the environmental performance
of the food sector

•

Specific research needs have been identified at the
modelling and the impact assessment stages

•

A detailed interpretation phase, including sensitivity
analysis and check of hotspots beyond LCA are
needed to correctly identify the impacts and the
benefit

•

The life cycle based models can be used to assess
eco-innovation options and to set priorities for
further (and more detailed) analyses in support to
policy decisions.
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