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How does nutrient value affect carbon 
footprint?
Typically, the carbon footprint of 
a food is expressed as pounds of 
CO2  per pound of food produced. 
But if we ignore the nutrient 
content of food we may be miss-
ing some key comparisons. On 
a pound for pound basis, milk, 
cheese, and yoghurt are very nu-
tritious. As an example, let’s look 
at cow milk compared to soy milk. 
Compared on the basis of weight, 
cow milk has 3 times the carbon footprint of soy milk, but when 
you compare them on the basis of nutrient density, cow milk has 
half the carbon footprint of soy milk16. Cow milk is more nutrient 
dense than soy milk. It makes a lot of sense to consider the func-
tional unit when you talk about carbon footprint, especially the 
carbon footprint of food. 

What about recycling? 
Recycling can make a big impact on 
reducing the carbon footprint of a 
product. As an example, consider 
the blow mold plastic use for milk 
gallons. If you recycle the plastic 
into another plastic product such 
as a doormat, you save the energy 
needed to refine that plastic from 
crude oil and you prevent the 
disposal of the plastic into a land-
fill. In the landfill, the plastic will 
produce methane as it decomposes. 
That methane in the atmosphere 
is 25 times more potent to global 
warming as compared to the CO2  
given off when the plastic was 
initially made from oil. 
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Environmental impacts 
The earth is a complex system consisting of many closely intercon-
nected subsystems. If everything on our planet would function 
according to the simple principle of cause and effect, it would be 
possible to solve problems simply by intervening at one point. But 
the earth’s systems are more complex than that. As we try to solve 
the problem of reducing greenhouse gas emission, it is important 
to avoid creating new problems. Cheese production has impacts 
on global warming, ozone depletion, acidification of lakes and 
streams, biodiversity, land use, and other environmental issues. 
The results of our management decisions often appear much later, 
are unpredictable, and can therefore not be entirely planned. We 
must understand cheese production as a whole to maintain envi-
ronmental, social, and economic sustainability. 

Is burning wood really “green”?
We think of wood 
as a renewable en-
ergy source because 
we can replenish it 
by growing more. 
While trees grow 
they capture carbon 
from the atmo-
sphere and energy 
from the sun dur-
ing photosynthesis. 
Burning wood or 
other biofuel re-
leases that carbon 
as CO2  into the atmosphere. Keep in mind that even though fossil 
fuels also captured carbon from photosynthesis, that occurred 
millions of years ago and doesn’t help us today. When biofuels are 
burned, they reduce the amount of carbon released to the atmo-
sphere by greater than 80%17. However, this amount is not 100% 
because burning biofuels also releases some pollutants.

There is a big difference between wood versus other biofuels such 
as corn ethanol because of the time it takes to grow a tree. Consid-
er for example an old oak tree. It would take this tree many years 
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to capture the carbon, but that carbon is released instantaneously 
when you burn the wood in your fireplace. Since we live in an age 
where we are adding more carbon to the atmosphere than can be 
absorbed by the natural carbon cycle, the impact of that carbon 
release is greater now.  It is as if years of carbon accumulation are 
released to the atmosphere in an instant. 

The efficiency of the wood stove affects the fuel’s impact on green-
house gases, and stoves vary greatly.  Many wood heating systems 
may not be as efficient as fossil fuel systems. Generally, larger 
biofuel burning systems are more efficient than small. A fireplace 
wastes heat. Also, burning wood could release particulate air pol-
lution if not combusted efficiently.

If you burn wood to heat your pasteurizer you can claim a reduc-
tion in CO2  emissions if you have these factors: a high efficiency 
energy system, good energy conservation, and optimal design of 
your process such as optimal firebox and flue design, and optimal 
regeneration configuration to recycle heat on your pasteurizer. If 
you know you have excellent process designs, you can support 
a statement that is an ethical declaration of your biofuel use and 
near zero carbon emission.

How does a digester make energy 
from waste? 
Organic waste contains nutri-
ents which, when fermented 
by certain types of bacteria in 
the absence of air (anaerobic 
conditions), release methane 
and carbon dioxide. The com-
bination of these gases from 
this process is named biogas. 
Microorganisms break down 
the short chain hydrocarbons, 
cellulose and hemicelluloses 
and release biogas. Biogas is 
composed of 60-65% CH4, 35%-
40% CO2 , trace amounts of 



18

other compounds, and has an energy content of 2018 to 25 MJ/m3. 
Biogas can be used to generate heat or electricity.

Anaerobic digestion is a 
valuable way to recover 
energy from organic waste 
with high water content, 
such as dairy manure. In 
confined herds where liquid 
manure is stored in lagoons, 
anaerobic digesters also im-
prove nutrient and manure 
management, reduce odor, 
and decrease the popula-

tion of weed seeds and pathogens in manure. The by-products of 
anaerobic digestion are liquids and solids, both of which can be 
used as fertilizers or for other purposes.  

If you produce heat or electricity by burning methane that would 
otherwise have been given off from liquid manure stored in la-
goons, you reduce GHG emissions in two ways. You replace a fos-
sil fuel used to produce heat or electricity, and you convert meth-
ane into CO2 which is a less potent greenhouse gas. A Midwest 
study of food and beverage companies that use anaerobic digest-
ers to make energy from their waste has recently been published19.

You can make decisions today to help 
reduce greenhouse gas emissions 
from your cheese production 
Some of the greenhouse gas emissions occur during processes 

that are beyond our control. 
Other sources of greenhouse 
gas emissions are within our 
control. Along the way, you 
can make decisions that affect 
the amount of greenhouse 
gases given off. Here are some 
examples of areas where your 
choices can make a difference.
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First steps to take to reduce your greenhouse gas emissions:
Review 1-3, are you doing these simple steps? 

1. Since most GHG emissions come from producing milk on the 
farm, keep your cheese yield as high as possible with moisture 
and vat optimization.

2. Conduct a cleaning and pasteurization energy use audit, as 
these areas typically use the most energy in your plant. Remember 
that for every kilowatt hour saved you reduce global energy use 
by 3 kilowatt hours in 
transmission losses.

3. At the retail store, 
are there ways to 
save energy? A full 
display case is more 
energy efficient 
than half empty, 
and is more appeal-
ing to customers. 
Keep your refriger-
ant systems well 
maintained to stop 
leaks and losses.

Next steps that can 
further reduce your greenhouse gas emissions:

Think about how many heat recovery projects are waiting to be 
done in your plant. If the air in your plant is greater than 50° F 
ambient, or the temperature of discharge flows greater than 30°F 
ambient to water, there should be payback for heat recovery proj-
ects.

1. Are there ways to age cheese using shorter time periods? Think 
of adjunct (aging) starter cultures. Or less energy? Consider in-
ground aging caves.

2. Can you package your product with less waste? 
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3. Design your product for 
less waste at the consumer 
level: mold control, package 
size, yummy rinds. 

4. Try not to landfill any 
waste from your plant (“zero 
landfill”). This reduces the 
greenhouse gases given off at 
disposal.

5. Look at the energy you use to transport cheese to market. Can 
you increase fuel efficiency or replace fossil fuels with renewable 
fuels?

Going further to reduce greenhouse 
gas emissions:
1. What renewable sources of energy would fit for your situation? 
A windmill installation if you are in a remote location? Anaero-
bic digestion and production of biogas from your wastewater or 
unwanted permeate?  Does it make sense to build a digester that 
other regional food processing plants or farms can share? Can you 
add solar power and make it pay back within reasonable amount 
of time?

2. Are you aware of all the tax incentives, aid programs, manufac-
turers’ rebates, and government incentive programs for energy 
conservation and alternative energy systems? If not, please contact 
these agencies: Focus on Energy, EPA, Office on Energy, and En-
ergy.gov.  You may also contact the authors of this publication. 

3. Source milk from farms that have a lower carbon footprint: use 
manure instead of synthetic fertilizers that require high fossil fuel 
energy inputs; reduce manure storage time (from collection to ap-
plication) in warm weather; minimize the surface area of manure 
lagoons; cover manure storage lagoons; flare methane emissions 
from manure storage facilities or digesters; inject manure into the 
soil to reduce volatilization of methane and nitrous oxide; and 
prevent runoff into lakes and streams.
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University of Wisconsin research on 
the energy needed to make cheese 
Professor Doug Reinemann leads a “Green Cheese” research team 
that is creating a decision making tool for dairy farmers and dairy 
processors to help them calculate the energy impact of different 
practices they use to produce cheese20. For example, if a cheese 
plant adds an anaerobic digester, how much will that reduce the 
carbon footprint of the cheese? If a farmer grows and sells biofuels 
as part of their dairy business, how does that reduce the carbon 
footprint of cheese produced from the milk? Researchers from 
Bolivia, Brazil, and Germany are working together on the project.

What can consumers do? 
The biggest impact consumers can have on the carbon footprint 
of dairy products is not to waste food. So much energy goes into 
food production, packaging, transportation, and sale that with 
every ounce of cheese left uneaten, more than half a pound of 
CO2 emissions are given off. It may not sound like a lot, but every 
little bit adds up. A single slice of cheese is about ¾ of an ounce. 
Purchase only what you 
think you will use. Save 
leftovers and regularly 
check the fridge so you 
eat what’s available. 
Avoid buying a special 
ingredient for a recipe 
that you will only use 
once. Take leftovers 
home from the restau-
rant. Teach your kids not 
to throw away food. 
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Conclusion 
There are many ways to think about the carbon footprint 
of cheese and the impact cheese production has on climate 
change. It can be confusing to determine what elements of 
manufacturing to include or leave out when you do a car-
bon footprint calculation. No commonly accepted standard 
exists for this equation. Life cycle assessment demonstrates 
a useful tool for this analysis. The discussion provided in 
this publication gives you a good start to understanding the 
issues surrounding cheese production, greenhouse gas emis-
sions, and carbon footprint. You can get help from others 
who know about sustainable cheese production and can help 
you sort it out. Contact the authors for more information on 
how to calculate your cheese’s carbon footprint.
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