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Summary

Several carbon footprint (CF) studies have been so far carried out to assess the environ-
mental impact of the brewing industry ln this study a series of reliable secondary data for
small-, medium-, and Iarge-sized breweries were collected and used to develop a simplified

model to estimate the cradle-to-grave (C2G) CF of the produclion of a functional unit
consisting of I hecloliter (hL) of lager beer packed in 66-centiliter (glass or polyethylene

terephthalate [PET]) bottles. With reference to the typical operating conditions of nine

breweries of different size, the C2G CF was found to increase up lo 43% or 45% either
for glass or PET bottles as the brewery size reduced from I 0 x I 05 to 500 hL per yean

Whatever the brewery size, the use of PET instead of glass bottles lowered the beer CF by

2.7 + 0.9%. The contribution of the consumer and postconsumer waste disposal phases

was found to be signifìcant. Thus, beer makers should pay attention to the recycling ratio of
postconsumer packagìng in the sales areas. The C2G CF tended to increase linearly wìth the
overall (thermal and electric) energy needed to produce I hL of beer; almost independently

of the primary packaging material used. Such a simple and easy-to-measure quantitative

indicator might be more than suffìcient nol only to estimate qualitatively the environmental

burden of beer production, but also to identi[, which mitigation opportunities might be

explored orto prioritize primary data collection efforts to refine CF calculation.

Introduction
Beer is a widely consumed alcoholic beverage across the

world (abour 1.93 billion hectolitersl [hL] in 2015: www.

statista.com/s ratistics I 27 027 5/worldwide -beer-production /),

with a beer consumption per capita on the order of 27 liters
(L) per year. In Italy, the overall production ofbeer was about
13.521 million hL in 2014 (Assobirra 2014). Such a production
was due to a few industrial breweries, each one producing over
than 1.5 million hL of beer per year (yr), a small number of
medium-sized breweries with capacity in the range of 150,000

to 1,200,000 hl/yr (www.beverfood.com), and over 637 ctafr.

breweries (including micro-breweries and brewpubs), located
mainly in the North of Italy (www.microbirrifici.org/). The
great majority of crafr breweries have a very low capacity of
abo* 622 hl/yr and just a few produce up to 10,000 hl/yr
(Ravelli and Pedrini 2015). In toto, their overall production
is circa 3?8,000 hl/yr, that is, 2.8% of the national beer
production (Assobirra 2014). ln contrast, with {,269 breweries,
the U.S. craft beer industry now represents L2/o of market
share of the total heer market (Kell 2016). Such a growing
demand for craft beer is undoubtedly related to its typical
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