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Abstract (300 word limit) 

An increasing tendency in annual air temperature has been observed in 

Portugal, because of the global climate change. Climate change can 

affect the available water supply and may also increase 

evapotranspiration from crops and hence reducing the availability of 

water for irrigation. Carbon Footprint (CF) and Blue Water Footprint 

(BWF) are two of the most commonly used indicators for assessing the 

direct and indirect environmental impacts related to wine production. 

The aim of this work was to assess the carbon and water footprint of a 

bottle of wine produced in Portugal, throughout a cradle-to-gate the life 

cycle assessment (LCA) approach (ISO 14044). The input data were 

collected from a vineyard and a winery located in Santarém, Portugal. 

The functional unit selected for the study was a 0.75L bottle of wine. 

The LCA of the CF followed the CML 2001 methodology updated to 

the current data. The results showed values of 108L for the BWF, with 

more than 90% of the impact arising from groundwater withdrawal for 

vineyard irrigation. The high values related to irrigation in the vineyard 

can be explained by the climate of the region. This region has one of 

the lowest rainfall rates in the entire Portuguese territory and the 

distribution between the rainy years is extremely irregular. For the CF, 

the results showed values of 0.44 kg CO2-eq. Production of glass 

bottles and production of electricity are the most impacting processes 

accounting for 67.5% and 12.5%, respectively. A good correlation 

(>97%) was found by comparing CF and BWF indicators, indicating a 

direct proportionality between the indicators for the processes involved 

in wine production. The result evidence that an intervention to 

minimize the impacts related to the BWF can also minimize the 

impacts of the CF. This study will provide additional support for 

strategic decisions in this sector. 
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Figure 1: Correlation analysis for the wine bottle: CF vs BWF 

 
Figure 2: Contribution of processes related to the LCA of wine 

production. 
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