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Accounting for co-product use to capture
the indirect effects of crop diversification
with Life Cycle Assessment (LCA)

Problem

Evaluating whether diversified cropping systems delivering
multiple co-products are more sustainable than the specialised
ones (reference) they replace requires looking at the use of all
co-products along the value chain to the final user.

Substitutional LCA consists of expanding the boundaries of the
system under study to include co-product use according to the
market. This ensures comparable results and highlights poten-
tial trade-offs between environmental impacts.

Farmers and actors of the value chain can quantify and com-
municate the sustainability performance of their products in
comparison with a benchmark.

Practical recommendation

o Map the system: describe all physical and energy flows
for every step of the value chain, including use of all co-
products. This means asking farmers about their cropping
practices, and asking the industry about energy and materials
used for crop processing into final products and the
destinations of all co-products. E.g. High energy hemp and

Applicability box

Theme
Assessment, cropping system, value
chain

Agronomic conditions
Any

Application time

Any

Required time

For the sponsor of the study: from 2 days
to 1 week to collect data, a few addi-
tional days to discuss feedback. For the
LCA practitioner: two weeks to two
months depending on data availability

Period of impact

A few years if production systems and
related markets are unchanged
Equipment

Field logbook for cropping practices rec-
ords and contacts with downstream
stakeholders for data collection

Best in
Any production system

durum wheat blended pasta from a diversified rotation (Figure 1).
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Figure 1: System boundaries of the compared systems (FU: functional unit, DW: durum
wheat, H: hemp, impacts of processes with dotted lines are subtracted from the results)

CRA-W. Accounting for co-product use to capture the indirect effects of crop diversification with Life Cycle
Assessment (LCA). DiverIMPACTS practice abstract.
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Define a benchmark: Which reference system will you be comparing against? E.g. Classical durum wheat pasta
(from conventional or organic farming) (Figure 1)

Collect data for crop production (cropping practices, inputs, outputs), processing (energy and material for milling
and pasta processing) and distribution (packaging and transports) for both systems using, if required, databases
for the reference system

An LCA practitioner (from a research institution or a private company) then calculates impacts and highlights
hotspots and potential improvements. E.g Blended hemp pasta show lower impact than classical pasta per MJ
delivered to human diets (Figure 2). This is due to (1) lower emissions for crop production from the diversified
system and (2) emissions savings associated with processes substituted thanks to the use of milling coproducts
(wheat bran, hemp meal and hempseed oil).

Communication on the sustainability of the product can be made, targeting actors of the value chain and final
consumers

Process contributionto the overall impact for the
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Figure 2: Process contribution to the overall impact (i.e. all environmental impacts aggregated into a single

score according to Sala et al. 2018) of the production of 1 MJ from conventional and organic pure durum wheat

pasta and blended hemp-durum wheat pasta; DW: durum wheat; pPt = 10°¢ Points; whiskers represent the
confidence interval of the population at p=0.05
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