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Abstract

More sustainable scenarios in the bioenergy sector can be achieved when biomass exploitation is based on eco-
efficient supply chains. Regarding this, grass as a by-product obtained from landscape management could
provide a large quantity of biomass potentially utilizable in the Anaerobic Digestion (AD) supply chain.

This study assessed the energy and greenhouse gases (GHG) impacts of grass obtained from the landscape
management of riverbanks.

A study area of a land reclamation authority was investigated by interpreting high resolution spatial data and
determination of the biomass yield. In addition, an inventory was made of the grass production chain. An energy
analysis was performed using the Cumulative Energy Demand method (CED), while the GHG balance of grass
AD was calculated based on CO2 equivalents. Special attention was also given to the logistic approaches: two
different supply systems were evaluated in order to determine the best supply chain for this feedstock.

The results show that the biomass yield of riverbank grass amounts to 13 t ¢, /ha (4.8 t 4, /ha) while the energy
utilization of grass determines a saving on fossil energy of about 2.6 — 2.4 GJ/t ¢, (7.0 — 6.4 GJ/t 4,,) and on
GHG equivalent emissions of about 86 — 67 kgcozeq/t £m. (233 = 181 kgco2eq/t am.) depending on supply distance
and logistic approach. In this regard, the Indirect Logistic Approach (ILA) achieves the best performance in
terms of the reduction of fossil energy and GHG emissions.

The results suggest positive prospects for the integration of grass from non-cultivated areas into the AD supply
chain in order to mitigate the requirement for agricultural feedstock and obtain a positive return, in terms of
energy and emissions saved, from landscape management operations.
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1. Introduction

The exploitation of biomasses from non-food agricultural annual crops in the Anaerobic Digestion (AD)
supply chain implies a strong pressure on the environment as well as competition in terms of land use (Pick et
al., 2012; Timilsina et al., 2011). This problem, especially in Europe, has become more accentuated in the last
years due to a rapid development of AD that mainly exploits agricultural biomasses (European Biogas
Association, 2015). As a consequence, the agricultural framework is changing rapidly with negative impacts on
the local economies (Ingrao et al., 2016).

By-products from agricultural processes or biomasses derived from still not exploited resources, could
represent an important sustainable source able to satisfy the environmental needs and reduce the dependence on
fossil fuels of society and the requirement for agricultural biomasses (Martinez-Blanco et al., 2010; Menardo et
al., 2015; Triolo et al., 2012). Regarding this, landscape management could provide a large quantity of
biomasses potentially utilizable in an AD supply chain, like grass cuttings (Piepenschneider et al., 2016).

The potential contribution that landscape management could make to the AD supply chain could be
interesting, especially in a region with an extensive system of non-cultivated green areas composed of linear
elements such as riverbanks or roadsides, and wide open areas of grasslands or marginal lands (Colantoni et al.,
2016; Dandikas et al., 2015; Herrmann et al., 2014; Meyer et al., 2014; Voinov et al., 2015). In fact, all these
elements produce a relevant quantity of biomass, generally not exploited today, that could potentially reduce the
requirement for energy crops for the AD sector and exert a positive impact on the environment and society
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