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Summary
Could walking be worse for the planet than driving? This startling idea has recently received
coverage in New York Times blogs 1 and beyond. In the following, we look at the numbers behind
this comparison to determine whether the life-cycle 2 greenhouse gas (GHG) emissions of food
needed to replace the calories burned in walking a certain distance could exceed the life-cycle
emissions of the fuel needed to drive a car the same distance. Our conclusion: it depends on the
assumptions. 3 Driving turns out to be better only if you compare it to a very greenhouse-gasintensive food, such as beef. When we consider an average American diet, which is still energyintensive compared to diets in other countries, walking is better for the planet. While we commend
growing efforts to understand the complex implications our purchases, choices, and activities have
on the climate, we caution against making hasty behavioral changes based on analyses and
comparisons that may be faulty or rely on unrealistic assumptions.
Introduction
From “paper versus plastic” to “cotton diapers versus disposable diapers,” the environmental
impacts of our daily choices have been debated for years. Similarly, the question of whether
walking (or bicycling) is better or worse than driving has been discussed for more than two
decades. 4 The “drive vs. walk” question goes something like this: you’re at home and need to go to
a store three-quarters of a mile away (1.5 miles roundtrip). 5 Concerned about your potential
contribution to climate change and conscious that the production and transportation of the calories
you’ll burn in walking or bicycling can be very carbon-intensive, you wonder if driving to the store
would release fewer greenhouse gases.
In his book, How to Live a Low-Carbon Life, 6 Chris Goodall answers the question this way: “It
makes more sense to drive than walk, if walking means you need to eat more to replace the energy
lost.” 7 Goodall—a proponent of reducing GHG emissions—comments that his intent is not to
encourage driving, but rather, “to draw attention to the carbon intensity of modern food production,
particularly of meat.” 8
The media have already repeated Goodall’s claims, with limited or no critical analysis. The Times
(U.K.) stated: “Walking does more than driving to cause global warming, a leading
environmentalist has calculated.” 9 In February 2008, John Tierney posted a New York Times blog
essentially repeating Goodall’s driving vs. walking claim, writing:
If you walk 1.5 miles, Mr. Goodall calculates, and replace those calories by drinking
about a cup of milk, the greenhouse emissions connected with that milk (like
methane from the dairy farm and carbon dioxide from the delivery truck) are just
about equal to the emissions from a typical car making the same trip. 10
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Are such claims warranted? Do the assumptions behind Goodall’s findings withstand scrutiny?
Let’s look at the numbers.
The All-Beef Diet
Walking 1.5 miles at a moderately fast 3.0 mph pace requires about 120 calories, 11 equivalent to the
amount of calories in 67 g (2.4 oz) of top sirloin. 12 To estimate the life-cycle GHG emissions of
beef, Goodall refers to an article on beef production in Japan. 13 Using the estimates from this
article, the calories burned by walking the 1.5 miles would be equivalent to 1.9 kg of CO2equivalent emissions, if replaced by top sirloin. 14 Of course, estimating life-cycle GHG emissions
for beef cattle production and transportation is much more complex than, say, measuring the caloric
value of a given quantity of beef. A variety of factors affect GHG emissions, including the source
and means of producing cattle feed (petroleum-based fertilizers, for example, can greatly increase
total emissions); the type of feed (methane produced by cow’s digestion contributes to total
GHG); 15 and the source of electricity used for processing and storing the meat (e.g. burning coal
generates more GHG than does hydropower or wind). Given these variable factors, it is not
surprising that a British-based estimate of GHG emissions from beef cattle production is only about
half that of the Japanese study used by Goodall. 16 Using the numbers from the Japanese and British
studies, we can estimate that between 1.3 and 2.4 kg of CO2-equivalent emissions are produced to
raise, process, store, and transport the top sirloin that powers this 1.5-mile walk.
Table 1. Carbon Emissions Estimates, by Calorie Source
top sirloin, 17 67 g
ground beef, 18 40 g
2% milk, 19 8.1 oz
nonfat milk, 20 11.2 oz
apple, 21 lg (237 g)

typical US diet
vegan diet

calories
123
123
123
123
123

CO2-equivalent (g)
low
high
1,300
2,400
790
1,500
230
660
330
970
7
170

avg. daily caloric
intake
2,693
2,693

CO2-equivalent (g)
5,100
1,000

Sources: Caloric values of foods 22; CO2-e of Beef, 23 Milk, 24 and Apples 25; Daily caloric intake. 26

Car GHG Emissions
How do the GHG emissions associated with the calories burned by walking compare to those linked
to driving? Goodall states that the typical car in the United Kingdom emits 0.29 kg CO2equivalent/mile. 27 Using EPA estimates of GHG emissions/gallon of gasoline, 28 this works out to an
average fuel economy of 30.3 mpg—50% higher than the average U.S. vehicle. 29 Gas mileage
depends on several factors. For instance, engine temperature can greatly affect gas mileage, as short
trips with cold engines can burn twice as much fuel as the same car would once warmed up. 30
Applying this to Tierney’s example of a 24-mpg car could yield an actual fuel economy of only 12
mpg over the 1.5-mile trip if the engine is cold. In recognition of these factors, we generously
assume the car in this assessment gets 17.1 mpg, 31 considerably higher than the typical U.S. vehicle
in these conditions. Incorporating a well-to-pump analysis that found extracting, refining, and
transporting fuel effectively consumes 20% of the gasoline before it reaches the pump, 32 and
discounting the life-cycle GHG emissions generated by the manufacture and maintenance of the
car, 33 the car trip would generate slightly more than 1 kg of CO2-equivalent at 17.1 mpg over the
2
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1.5-mile distance. After accounting for such factors as well-to-pump fuel losses, the lower fuel
economy of U.S. cars in general, and the additional decrease in fuel economy associated with cold
starts and short city trips, a more appropriate vehicle GHG emission for this 1.5-mile trip would be
double that of Goodall’s example.
But a car doesn’t drive itself, and so we must also consider the calories consumed by the person
driving the car during the trip. Estimates of this energy vary, but report that driving requires more
energy than simply sitting idly. Research suggests that driving a car in moderate-to-heavy traffic
requires around 150 calories/hour, 34 increasing CO2-equivalent emissions for the steak-eating driver
to almost 1.2 kg. However, this drive vs. walk comparison only looks at the emissions during the
1.5-mile trip itself. A true comparison would be based on emissions over time, rather than over
distance. 35
Under these particular assumptions, Goodall’s numbers pan out: using the Japanese study’s
estimates, a person who exclusively ate top sirloin would generate double the GHG by walking
compared to driving the 1.5 miles. A person who exclusively ate ground beef would generate 30%
more emissions by walking than by driving. Even using the lower British beef study’s GHG
estimates, the top-sirloin-eater would generate 16% more GHG emissions by walking than by
driving.
The All-Milk Diet
But in Tierney’s article, it is assumed the walker’s calories come from milk, rather than beef. It
turns out that these numbers do not hold up as well as Tierney or Goodall claims, though again, it
depends on the assumptions (such as the speed of the walker, milk’s GHG emissions, and the car’s
fuel efficiency). An eight-ounce glass of reduced fat (2%) milk contains about 120 calories, roughly
equivalent to the energy used to walk the 1.5 miles. Estimates of GHG emissions per kg of milk
generally range from 0.92 - 1.5 kg CO2-equivalent/kg milk. 36 Goodall uses a much higher emission
rate of about 2.7 kg CO2-equivalent/kg milk. 37 Yet even using this higher rate, the GHG emissions
of the milk needed to replace the energy expended by walking would be about 38% less than those
generated by driving the same distance. To make a different comparison, nonfat milk has about 68%
of the calories in reduced fat (2%) milk, so, assuming that life-cycle GHG emissions are the same
per volume of milk, a walker drinking nonfat milk would emit about 11% fewer GHG than if that
person drove the same distance, using the highest GHG estimates. Using the low end of the GHG
estimates, a walker drinking nonfat milk would be responsible for only 32% of the emissions of the
driver. Thus, the comparison of GHG emissions between walking and driving is very dependent on
the assumptions used, as shown in Table 2.
The Average American Diet
Of course, it is not very realistic to assume all replacement calories for walking or driving come
exclusively from beef or milk. In the typical American diet, beef and pork contribute about 10% of
total daily caloric intake; dairy products as a whole contribute about 7%. 38 A recent study provides
a more comprehensive estimate of the GHG emissions of a typical U.S. diet, as well as those of a
vegan diet. 39 As shown in Table 2, a typical person walking 1.5 miles in the U.S. would generate
less than 25% of the GHG that would be generated if that person drove the same distance. This is a
very different story from that offered by Goodall and Tierney. The chief reason for the difference is
the underlying assumption of the source of the calories, assumptions regarding vehicle GHG
emissions, and the range of GHG emissions of these different calorie sources. If we assume that the
walker’s replacement calories come exclusively from top sirloin—the highest GHG emitter we
3

Pacific Institute

evaluate here—then driving has less impact on the planet. However, the GHG emissions of milk
used to fuel the walk, even using the very high rate offered by Goodall, are lower than driving. And
the most realistic comparison—one that assumes a typical diet—shows walking is the better choice
by a factor of four.
Table 2. Total GHG Emissions, by Activity and Calorie Source
calories/
1.5 miles

High and low estimates of GHG emissions as CO2-equivalent (g)
Steak
Ground Beef
2% Milk
Non-fat Milk
US Diet
low
high
low
high
low high low
high vegan typical

driving, 20 mph 40

11

1,100

1,200

1,100

1,100

bicycling, 10 mph

67

710

1,300

430

800

120

360

walking, 3 mph

123

1,300

2,400

790

1,500

230

660

1,000 1,100 1,000

1,100

1,000

1,000

180

530

26

130

330

970

48

230

Note: Total GHG emissions include those due to gasoline consumption.

Table 2 includes high and low GHG emissions estimates for several beef and dairy products, with
typical and vegan U.S. diets for comparison. We have also included estimated emissions for a
bicyclist riding the same 1.5 miles at a moderate 10 mph pace (note that neither the bicyclist’s nor
the driver’s emissions include life-cycle emissions for the vehicle itself). All caloric expenditures
are for a 189-pound, 35-year-old male. 41 As noted by Goodall, what really stands out in this
comparison is the astoundingly high GHG values for walking when the calories come from beef or
dairy. The idea that moving a 2,853 pound Nissan Sentra 42 plus a 189-pound driver could possibly
generate fewer GHGs than if that driver simply walked the same distance underscores the
staggering carbon intensity of beef and dairy production. To be fair to Goodall, this was in fact his
underlying message: meat-intensive diets are energy intensive and greenhouse gas intensive.
However, it is misleading to suggest “it makes more sense to drive than walk, if walking means you
need to eat more to replace the energy lost.” 43 From the limited perspective of the GHG
emissions, 44 several key variables affect the decision to drive or walk, including the vehicle’s fuel
economy and the source of the food you consume to replace the energy used. Goodall and Tierney
based their analysis on relatively extreme assumptions. Assumptions reflecting an average U.S. diet
and more representative fuel economy standards yield a very different result. In sum, if you reward
your exercise with a steak or a hot fudge sundae, you’re not doing the planet any favors. But as
shown by the estimated GHG emissions of the typical U.S. diet, walking—even for a group of four
people—makes more sense than driving a given distance.
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about 15%. Goodall, C. 2008. “Responses to criticisms of ‘walking versus driving.’”
http://www.lowcarbonlife.net/default.asp?page=96.
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Ainsworth et al. (2000). See note 11.
35
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walking, the total emissions would almost certainly exceed those if the driver had just walked the 1.5 miles. If the driver
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replaced solely by top sirloin.
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Garnett, T. (2007). Meat and Dairy Production & Consumption, Food Climate Research Network.
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This high GHG estimate comes from Table 10.7 of How to Live a Low-carbon Life (p. 194), which states 154 ml (5.2
ounces) of milk, generating 0.425 kg of CO2-equivalent, would be required to replace the energy needed to walk 1.5
miles. This rate apparently assumes a “very brisk” 4 mph pace, drinking milk with 3.25% fat. Goodall uses a generic
energy multiplier of nine calories of fossil-fuel energy to create one calorie of food energy, and converts these units of
energy to grams of CO2 by assuming that the energy comes from natural gas. Goodall also “assumes that food energy is
converted by the body at 80 per cent efficiency,” but does not provide a source for this assumption.
38
Block, G. (2004). Foods contributing to energy intake in the US: data from NHANES III and NHANES 1999-2000.
Journal of Food Composition and Analysis. 17 (3-4): 439-447.
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39
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the low end, but almost double at the high end.
40
Assuming 17.1 mpg.
41
Assumes an age of 35 years. See note 11.
42
The Nissan Sentra has an EPA (2008) city rating of 24 mpg; as noted above, we assume a cold-start rate of 17.1 mpg.
According to the EPA, the Toyota Prius gets twice as many mpg as the Nissan Sentra; however, we found a variety of
conflicting accounts on the expected fuel efficiency of a cold-start Prius. If the Prius’s mileage were affected by cold
temperatures at the same rate as a conventional engine, the GHG values listed in Table 2 for driving would be just over
half those listed for a 17.1 mpg car.
43
http://www.lowcarbonlife.net/default.asp?page=93.
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Of course, a host of other factors affect such decisions, including personal health and fitness, quality of life, and time,
among others. Such broader questions, including the impacts of health and longevity on climate change, are well
beyond the scope of this analysis.
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