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A growing number of people are interested in switching to plant-based alternatives to dairy. But are they
better for the environment, and which is best?
Milk is a dietary staple across many countries in the world. But dairy can contribute a lot to the
greenhouse gas emissions of our food. In typical EU diets, it accounts for just over one-quarter of the
carbon footprint, sometimes as much as one-third.1

Growing awareness of this means many are looking to plant-based alternatives. In the UK, surveys
suggest one-quarter of adults now drink some non-dairy milks (although not always exclusively). It’s
even more popular in younger demographics with one-third of 16 to 23-year-olds opting for them.2
There is now a range of ‘plant-based’ milk alternatives available, including soy, oat, almond, rice, and
coconut. This raises two common questions: are plant-based milks really better for the environment, and
which is best?
In the chart here we compare milks across a number of environmental metrics: land use, greenhouse gas
emissions, water use, and eutrophication – the pollution of ecosystems with excess nutrients. These are
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compared per liter of milk.3 At the end of this article I address some of the differences in the nutritional
quality of these milks, which is important to consider in certain populations.
Cow’s milk has significantly higher impacts than the plant-based alternatives across all metrics. It causes
around three times as much greenhouse gas emissions; uses around ten times as much land; two to twenty
times as much freshwater; and creates much higher levels of eutrophication.
If you want to reduce the environmental footprint of your diet, switching to plant-based alternatives is a
good option.
Which of the vegan milks is best? It really depends on the impact we care most about. Almond milk has
lower greenhouse gas emissions and uses less land than soy, for example, but requires more water and
results in higher eutrophication.
All of the alternatives have a lower impact than dairy, but there is no clear winner on all metrics.
Land use0 m²2 m²4 m²6 m²8 m²Dairy milk8.95 m²Oat milk0.76 m²Soy milk0.66 m²Almond milk0.5
m²Rice milk0.34 m²Greenhouse gas emissions0 kg1 kg1.5 kg2 kg2.5 kg3 kgDairy milk3.15 kgRice
milk1.18 kgSoy milk0.98 kgOat milk0.9 kgAlmond milk0.7 kgFreshwater use0 L100 L200 L300 L400
L500 LDairy milk628.2 LAlmond milk371.46 LRice milk269.81 LOat milk48.24 LSoy milk27.8
LEutrophication0 kg2 kg4 kg6 kg8 kg10 kgDairy milk10.65 kgRice milk4.69 kgOat milk1.62 kgAlmond
milk1.5 kgSoy milk1.06 kg
Common FAQs on this topic:
How does the nutritional profile of dairy compare with plant-based milks?
In the figures above we look at the comparison of milks per liter. A liter of dairy milk is not comparable
to a liter of plant-based milk in terms of its nutritional profile.
Dairy milk tends to be higher in calories, and importantly, contains more protein. 100ml of cow’s
milk will contain around 3.4 grams of protein, versus 0.5 grams in almond milk. The protein in dairy is
also a more ‘complete’ protein source, which means it has the full profile of essential amino acids.4
Most plant-based milks have a similar calcium content to cow’s milk – almond and cow’s milk both have
around 120 milligrams per 100ml, for example.
One of the benefits of plant-based milks is that they are often fortified with vitamins and minerals.
Vitamin D, for example, is often added. Cow’s milk naturally contains very little vitamin D, although it is
possible to buy fortified varieties. Vitamin B12 is one micronutrient that only occurs in animal products;
vegans are therefore at risk of deficiency without supplementation. However, most plant-based milks are
now fortified with vitamin B12.
From a nutritional perspective, the replacement of dairy with plant-based milks is unlikely to be a concern
for those with a diverse diet, and for those who do not rely on milk as an important source of protein. It is
possible to meet these requirements from other foods – such as a combination of legumes, meat
substitutes, and grains. However, for certain demographics – especially young children, and those on
lower incomes with poor dietary diversity – this might be an inappropriate switch.
The average person in many lower-income countries gets most of their calories from cheap, energy-dense
crops like cereals and tubers (like cassava). This can be more than three-quarters of an individual’s calorie
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intake. These diets do not provide the diversity of nutrients needed for good health – they are likely to be
deficient in a number of micronutrients, and protein (once we adjust for quality). Without access to foods
that are fortified with vitamins and minerals, often small amounts of animal protein – such as milk –
provide one of the few sources of complete protein and micronutrients in their diet.
In such cases, removing dairy from a person’s diet without sufficient replacements could have a negative
impact on health and nutrition. For most people in middle-to–high income countries, however, this is
unlikely to be an issue.

I’ve heard that soy is linked to deforestation in the Amazon. Is this a concern for soy milk?
One of the largest concerns about alternatives such as soy milk is that they drive deforestation in the
Amazon region. It’s true that the growing demand for soy has been one of the drivers of Brazilian landuse change. Although, by far, the largest driver has been pasture for beef production.
But, it’s important to note what this soy is used for. 95% of Brazilian soy is used for animal
feed.5 Globally, more than three-quarters of soy, by mass, is used for animal feed. The other main coproduct is soybean oil. This means that very little of Amazonian land-use pressures from soy have been
driven by crops for direct human consumption; most is for animal feed.
Another factor to consider here, especially for European consumers, is that most of Brazil’s soy crop is
genetically modified (some estimates put this figure at 94%). There are strict regulations on the use of
GM soy for direct human food in the European Union. Most of the soy consumed in Europe is produced
in Europe.
Soy yields are similar in the EU as they are in Brazil and the rest of South America – 3 tonnes per hectare
in France versus 2.9 tonnes in Brazil. In fact, some EU countries have higher yields, such as Spain (3.3
tonnes) and Italy (4 tonnes). So the environmental impact of EU soy will be lower than in South America.
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