
Extracting and processing raw resources (wood, oil, ore) to make usable materials (paper, plastic, 
metal) requires a lot of energy. Recycling often saves energy because the products being recycled 
usually require much less processing to turn them into usable materials.

Exactly how much energy is saved depends on the material in question. Let’s take two examples: 
glass and aluminum.

• Glass is made by melting sand and other minerals at very high temperatures. The molten 
mixture is then cooled to form glass. The most energy-intensive part of the glass-making 
process is the heat necessary to melt the mineral mixture[1]. Because recycled glass still needs to 
be re-melted to make new glass products, the energy savings from recycling glass are relatively 
small – roughly 10-15%[2].

• Aluminum is produced from aluminum ore (typically a mixture of minerals called bauxite[3]), 
which needs to be extensively processed to isolate the aluminum metal. This processing 
requires a huge amount of heat and electricity: aluminum production in the United States uses 
more electricity than any other manufactured product[4]. None of this processing is required for 
recycled aluminum metal (e.g., in the form of cans), which can be simply cleaned and re-
melted, saving 94% of the energy that would be required to produce the aluminum from ore[4]. 
In 2015, 3.61 million tons of aluminum were produced by recycling in the United States[5], 
saving enough energy to provide electricity to 7.5 million homes[6].
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The largest energy savings achieved by recycling are generally for metals, which are often easy to 
recycle and otherwise typically need to be produced by energy-intensive mining and processing of 
ore. For example, energy savings from beryllium recycling are 80%[5], lead 75%[9], iron and steel 72%
[9], and cadmium 50%[10].

Although the amount of energy saved depends on the material being recycled, almost all recycling 
operations result in energy savings[8]. In 2014, over 89 million tons of municipal solid waste (food, 
plants, glass, boxes, cans, batteries, electronics, plastics, etc.) were recycled or composted in the 
United States, saving over 322,000 GWh of energy[11] – enough to provide electricity to 30 million 
homes.

The Environmental Protection Agency’s iWARM tool allows individuals to estimate the amount of 
energy saved by recycling common household items (e.g., cans, bottles, plastic bags, paper, 
cardboard).

For many commonly recycled products, the energy savings also help to make recycling cheaper than 
extracting and processing raw resources. However, many other costs may also play important roles in 
the economics of recycling.
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