Impact case study (REF3b) HEFQ@H@L

Research Excellence Framework

Institution: 10007822

Unit of Assessment: 6

Title of case study: Supporting Food Production Policy through Life Cycle Assessment
(LCA)

1. Summary of the impact

Cranfield’'s research on LCA has informed public debate ranging from ministerial statements to
popular science books, underpinned public policy development in the UK and Europe, and
provided major contributions to Foresight initiatives. Extensive LCA using advanced integrated
systems approaches has led to quantification of environmental burdens and impacts, including
greenhouse gas emissions, from production systems such as livestock, arable crops and from
changes in land use. The models underpinning these LCA are available publicly and been
downloaded by over 800 users across the globe.

2. Underpinning research

Cranfield’s Life Cycle Assessment (LCA) led by Audsley and Williams, has pioneered advanced
integrated systems approaches to quantification of the environmental burdens and impacts arising
from the production of agricultural commaodities and products. Such systems-based agricultural
LCA has estimated the environmental performance of production systems and supported
evaluation of the complex interactions in food systems, providing insights into how they can be
improved. This research initially developed LCAs for ten agricultural commaodities [1] (supported by
Defra project 1ISO222), immediately prior to and following the research group’s transfer from
BBSRC to Cranfield in 2006. Since 2006, the research has expanded rapidly to over 20 projects
from Defra, the CCC, industry and NGOs.

The research has integrated LCA models of production systems for milk, beef and lamb with
models of the interaction between livestock population structures and their land and feed
requirements. This has enabled advanced analysis of options for optimal grassland use in relation
to societal goals such as the mitigation of greenhouse gas (GHG) emissions (GHGE).

Ground-breaking approaches using integrated systems LCA modelling with resource modelling
(notably nitrogen), has produced dynamic models [1] which are able to calculate yield and protein
concentrations (e.g. 13% required for bread-making wheat) as a function of available nitrogen
supply. Such models can identify the nitrogen supply causing GHGE for a given land area [2].
Integrating LCA with land use change has enabled the modelling of the effect of demand on land
use, production and GHGE.

These approaches provide benefits through the flexibility in the questions which can be addressed
and rigour in assessing complex systems effects. For livestock systems, this means that they are
modelled with animal production parameters such as fecundity and growth rate, which are linked
functionally. Thus for example, increasing egg yield demands more metabolisable energy, which
increases feed inputs, excretion and all consequent environmental burdens [3].

This approach has been extended to the analysis of commodities from the UK and abroad [4] and
delivering Life Cycle Inventory values where data are missing [5], such as in assessing the benefits
of improving animal genetics independently of management and nutrition. This research has also
been applied outside of typical questions, such as in providing insights into farm energy use from
Farm Business Survey data, quantifying energy in the agri-food system for Foresight, and in
identifying production limits set by national emission ceilings as a result of production options and
technologies. By using national food consumption as a functional unit [6], the consequences of
changing diets and other behavioural changes on food-related GHGE have also been explored.
This work included the first ever consumption-orientated inventory of GHGE from the entire UK
food system.
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4. Details of the impact

Cranfield’s research on LCA has been used directly by ministers and in public debate, informed
public policy, and provided major contributions to Foresight and similar planning.

Ministerial and public debate

Our research has been used directly by government ministers, such as the International
Development Secretary when defending international trade [1]. Our work on GHGE from the
national food system has also had a major impact on public debate [2, 3]. Such examples have
helped lead to national research on improving cattle health and reducing GHGE from milk and beef
production. Popular science books about carbon footprints also draw heavily on Cranfield LCA
research when considering food [4].

Policy

Cranfield’s research underpinned the Cabinet Office Strategy Paper “Food Matters: Towards a
strategy for the 21° Century’ [5] and the impact of our LCA work has been demonstrated by Defra’s
requirement for the use of Cranfield’s modelling in development of all-embracing assessments of
farming systems, including social and economic factors (OF0386).

Our research made a major contribution to the development of a specification for the carbon
footprinting of food production (PAS2050) which has become the international approach to the
application of carbon footprinting to food. In particular, the research contributed methods for
guantifying uncertainty [6] and improving the approach to quantifying GHGE emissions from land
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use change (LUC). The method for calculating LUC GHGE, developed for WWF, also now forms
the basis of the method the Dutch livestock industry applies for the carbon footprinting of animal
feeds [7].

Research on land use per functional unit led to a requirement from Defra to study a number of key
policy questions, including the best configuration of livestock systems, and work for WWF on how
to achieve very low GHGE from UK food production. The WWF work on dietary change led to
policy-enabling work for the Committee on Climate Change, contributing to the 4™ Carbon Budget
Report [8].

The work on livestock systems also contributed to a major Defra workshop on animal health, led by
the Chief Veterinary Officer in March 2010, and to subsequent quantification of the benefits of
improving cattle health on GHGE for Defra (AC0120).

Using our systems approach to quantifying the environmental impacts of and water use by grazing
livestock has also helped levy bodies develop roadmaps to reduce the impacts of their industries,
and contributed to the GHG Action Plan for the English agricultural industry [9].

Foresight

The Government Office for Science Foresight Report — ‘The Future of Food and Farming’ [10] cited
Cranfield’s work on the broad spectrum value of systems LCA, based on themed papers on
livestock and land use, and participation focused on resource use.

Worldwide

Our LCA models are accessible to anyone to study and analyse as an Excel spreadsheet
(https:/lwebapps2.cranfield.ac.uk/webforms/form.jsp?formld=12024). Over 800 users globally have
downloaded the models.
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