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“Environmental impacts of chocolate in a life cycle perspective” 

This life cycle assessment (LCA) study investigates chocolate packed in aluminium foil and wrapped 

with paper. The functional unit in this study is 1 kg chocolate, packed in 100 gram chocolate bars to be 

consumed in the household. 

The life cycle of chocolate encompasses the whole food supply system including the cultivation of cocoa 

beans in tropical regions until its consumption in the household. Cocoa beans are transported to Europe by 

ship and processed to semi-finished cocoa products (butter, powder, liquor). The produced chocolate is 

packed in aluminium foil and paper, transported to the retailers where it is bought and transported to the 

household. Used packaging is partly recycled and partly disposed off in landfills or in an incineration 

plant.  

Four different chocolate compositions are investigated in this LCA in more detail: dark, milk and white 

chocolate and chocolate with sultanas.  

Figure 1 shows the scores for these selected impact indicators for milk chocolate scaled to 100%. The 

most relevant aspect concerning the life cycle of chocolate is the chocolate production including farming 

and processing of the necessary raw materials (semi-finished cocoa products, milk powder, sugar…) and 

manufacturing of chocolate (69% to 93%). The impact of the production phase is also predominant in the 

other category indicators not shown in the graph. 

 

Figure 1: Results of the standard case for 1 kg milk chocolate packed in 100g bars made from aluminium foil and 

wrapped with paper; the results are scaled to 100%. 

The differences between the investigated chocolate compositions are significant. Figure 2 reveals the 

greenhouse gas emissions associated with 1 kg chocolate as absolute values and in percentages. In total 

one kg milk chocolate corresponds to the emission of about 3.6 kg CO2-eq in a range between 1.9kg CO2-

eq (dark) and 4.1 kg CO2-eq (white). 

It is mainly the abandonment of milk powder in dark chocolate and the extra milk powder added in white 

chocolate which is responsible for the differences compared to milk chocolate. Furthermore in dark 
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chocolate mainly cocoa liquor is used. In milk chocolate more cocoa butter than cocoa liquor is used and 

in white chocolate only cocoa butter. 

 

Figure 2: Results of the standard case for 1 kg chocolate wrapped in 100g bars and aluminium foil based packaging with 

regard to global warming. Absolute values given on the left side, percentages are given on the right side. 

In conclusion the most relevant factor concerning the environmental impacts from the whole supply chain 

of chocolate is for the majority of indicators the composition of the chocolate particularly with regard to 

the amount of milk powder used and the agricultural production of cocoa beans. In all cases the 

agricultural production of cocoa beans and milk is the most contributing phase in the life cycle. Retail 

packaging and distribution are far behind, more or less of similar importance. As a consequence the most 

relevant measures to reduce environmental impacts for the production and supply chain would be 

improvements in the agricultural production of cocoa beans and milk. Even though burdens of retail 

packaging and the distribution phase are considerably lower than for the chocolate production itself, 

further improvements could help to decrease the overall impacts. 
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