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Tom, Fischbeck, and Hendrickson of Carnegie Mellon

University (CMU) performed a valuable analysis of the

energy use, blue water footprint, and greenhouse gas

(GHG) emissions associated with typical diets in the USA,

reduced calorie diets, and diets matched to the Dietary

Guidelines for Americans (Tom et al. 2015).

We have two concerns regarding the study and its

translation, primarily as they apply to the climate impact of

dietary shifts. First, the authors’ interpretation of their

results in relation to reduced meat consumption, both in

their article and to a greater degree in CMU’s press release

(Rea 2015), extrapolates beyond what the study methods

can support. Second, in the press release, the authors pre-

sent an extreme and unrealistic comparison to suggest that

a shift to more plant-centric diets may increase greenhouse

gas emissions—a message that misrepresents the study

findings and prior evidence on dietary contributions to

climate change.

In their discussion, Tom et al. note that ‘‘the environ-

mental benefits of reduced meat consumption may be offset

by increased consumption of other relatively high impact

foods, thereby challenging the notion that reducing meat

consumption automatically reduces the environmental

footprints of one’s diet.’’ We agree with this assessment

and believe it is an important consideration, particularly as

it applies to substituting meat with large amounts of

dairy—a GHG emissions-intensive food group, in some

cases even more so than pork and poultry when comparing

emissions per serving (Tilman and Clark 2014).

That said, the study is not well suited to demonstrate the

impacts of reducing meat intake because the scenario

analyzed did not simply reduce meat consumption and

replace it with an equivalent amount of non-meat alterna-

tives. Rather, added sugars, solid fats, and oils (low-

emissions food groups) were reduced, while meat from

aquatic animals (a high-emissions food group) was

increased. These shifts are intended to measure the effects

of adopting Dietary Guidelines for Americans—a timely

and thoughtful analysis—but change too many variables

for isolating the effects of reducing meat consumption.

The press release further extrapolates from the findings

to suggest that ‘‘vegetarian diets… could be more harmful

to the environment.’’ Just as the study was not designed to

assess reduced meat consumption, it did not assess vege-

tarian diets. Terrestrial meat intake was reduced but not

eliminated, fish and seafood intake increased, and as above,

too many variables were changed to isolate the effects of

eliminating meat consumption. Although the data pre-

sented in Fig. 2 suggest that some plant-based foods—

particularly fruits and vegetables—require greater blue

water and energy use than meat, these impacts are
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compared per calorie, a metric that presents calorie-dense

foods in a more favorable light.

In the press release, the authors illustrate an extreme

case of a misleading per-calorie comparison by describing

lettuce as ‘‘three times worse in greenhouse gas emissions’’

than bacon. Given that bacon and lettuce have drastically

different caloric densities (4.68 and 0.15 kcal/g, respec-

tively) (USDA 2015), a person would need to eat 22 cups

of lettuce to match the calories in two slices of bacon. This

comparison makes for an attractive headline, but relies on

unrealistic assumptions about dietary substitutions.

In contrast to the implications made in the interpretation

and translation of their findings, Tom et al. found red meat

and seafood to be by far the most GHG emissions-intensive

food groups. Based on a visual assessment of Fig. 2, red

meat was at least 4.5 and 30 times more emissions inten-

sive than vegetables and grains, respectively, even when

comparing emissions per calorie. Tilman and Clark (2014)

similarly found plant-based foods to have dramatically

lower emissions intensities than ruminant meat, seafood,

pork, and poultry, whether the denominator is calories,

servings, or—in the case of grains, roots, and legumes—

grams of protein. These findings are consistent with evi-

dence suggesting plant-based diets (Stehfest et al. 2009),

vegetarian diets (Stehfest et al. 2009; Tilman and Clark

2014), reduced meat intake (Stehfest et al. 2009; Popp et al.

2010; Hedenus et al. 2014; Tilman and Clark 2014) and

reduced meat and dairy intake (Stehfest et al. 2009; Bajželj

et al. 2014; Hedenus et al. 2014) could substantially reduce

GHG emissions.

Taken together, the interpretation and translation of

Tom et al.’s findings mischaracterize the original study and

prior evidence on the climate impact of meat production.

The press release goes on to rebut remarks made at the

Paris COP21 climate conference about the importance of

reducing meat intake. These messages were then dissemi-

nated by various media outlets (e.g., Dowd 2015; Patterson

2016).

A strong body of evidence suggests immediate and

substantial reductions in meat and dairy intake are critical

to meeting climate mitigation targets (Bajželj et al. 2014;

Hedenus et al. 2014; Kim et al. 2015). Achieving this goal

will require a global shift toward more plant-centric diets,

particularly in countries such as the USA with high per

capita animal product consumption (FAO 2013). In the

USA, there is considerable political opposition to

addressing climate change, and strong cultural barriers to

reducing meat consumption. Sending a message indicating

meat may be a preferable food choice, without adequate

supporting evidence, runs counter to climate mitigation

efforts and the best interests of future generations.
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