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Abstract

The transition from Linear to Circular Economy (EC) is considered as a worldwide research
trend topic, as well as the possibility to measure the degree of circularity of products and
systems (Elia et al., 2017). In linear economy raw materials are transformed in final products
and disposable waste. In Circular Economy (CE) approach reuse, repair and recycle are
becoming crucial points, therefore it is necessary measuring them.

Few studies are focusing on how to measure effectively the circularity level of a product, a
supply chain or a service (Elia et al. ,2017). Moreover, the definition of criteria and tools for
measuring at companies or regional level is still lacking (Haas et al., 2015). Ghisellini et al.
(2016) in a recent review highlighted that less than 1% of studies design or discuss on
indicators for assessing CE strategies, although evaluation and monitoring are strategic
issues for promoting Circular Economy. Some authors tried to fill the gap. Di Maio and Rem
(2015) propose a Circular Economy Index (CEl) for evaluating the rate of recycling material not
only using a material unit but including also environmental and economic aspects, in a
decision-making perspective. Catzer et al. (2017) designed an indicator for measuring the CE
Performance of industrial product. Genovese et al. (2017) proposed a methodology for
assessing and comparing the circularity of supply chain. Zhijun and Nailing (2007) proposed a
system of indicators for evaluating the degree of circularity in China and monitoring the Policy
to improve it.

One of the newest attempts is the Material Circularity Indicator, proposed by the Ellen
MacArthur Foundation (2015), which provides an indication on how much a product’s
materials circulate. The MCI has some similarities with Life Cycle Assessment (LCA) but it is
more focused on the flow of materials, therefore it can be considered as complementary to
LCA. MCI can be applied both at product and company level.

According to the Circular Economy approach there are two type of cycles: Technical and
Biological ones. In the former the materials and components are restored into the market,
whilst in the latter they are into the biosphere. Agriculture sector is mainly involved in the



Biological cycle but some productions greatly affect the environment (Notarnicola et al.,
2017), in particular intensive meat production as poultry and pigs.

The aim of this paper is to apply to poultry meat production the approach of the MCI, for
having a first evaluation of circularity. In particular, the study estimated:

- the mass V of virgin raw material used for the production of poultry meat;
- the mass W of unrecoverable waste attributed to the product;
- the conversion factor X, which is related to length and intensity of the use.

Then we proposed two complementary indicators, for better understanding the global impact
of the rearing system. The first one is a risk indicator, based on scarcity and toxicity of the
production and the second is an impact indicator, based on the LCA approach, which
focused only on energy and water used.

The application showed as the MCl is good indicator for evaluating the degree of circularity of
intensive agricultural systems. However, due to the peculiarity of the agriculture itself, MCI
should be modify for fitting better these types of productions. Further developments of the
present work are about the proposal of modification and improvement of MCI.
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