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	1.  Household Carbon Footprint from Food

	 “Despite significant recent public concern and media attention to the environmental impacts of food, few studies in the United States have systematically compared the life-cycle greenhouse gas (GHG) emissions associated with food production against long-distance distribution, aka “food-miles.” We find that although food is transported long distances in general (1640 km delivery and 6760 km life-cycle supply chain on average) the GHG emissions associated with food are dominated by the production phase, contributing 83% of the average U.S. household’s 8.1 ton CO2equivalent/yr footprint for food consumption. Transportation as a whole represents only 11% of life-cycle GHG emissions, and final delivery from producer to retail contributes only 4%. 

Different food groups exhibit a large range in GHG-intensity; on average, red meat is around 150% more GHG-intensive than chicken or fish. Thus, we suggest that dietary shift can be a more effective means of lowering an average household’s food-related climate footprint than “buying local.” Shifting less than one day per week’s worth of calories from red meat and dairy products to chicken, fish, eggs, or a vegetable-based diet achieves more GHG reduction than buying all locally sourced food.”

Christopher L. Weber and H. Scott Matthews,  “Food-Miles and the Relative Climate Impacts of Food Choices in the United States” in Environmental Science and Technology, 42 (10), pp 3508–3513, April 16, 2008.


	1.  (A reading question) 
		(a)  The average US household food consumption is responsible for how 			many tons of CO2 equivalents entering the atmosphere per year?
		(b)  How many tons of CO2 equivalents come from the production of the 			food for one household?
		(c) How many tons of CO2 equivalents come from the transportation in 			total of the food for one household?
		(d)  Final delivery of the food from producer to retail for one household, 			the “buy local” issue, accounts for how many tons of CO2 equivalents?


The average car in the US travels 11,000 miles per year getting 25 mpg.  Each gallon of gas used puts 20 lbs of CO2 into the air.  

	2.  	(a) How many tons of CO2 does an average car put into the atmosphere 			each year? 
		(b) What is the annual carbon footprint from transportation of an average 			household with two cars? 
		(c) Household CO2 emissions per year from food is what percent of 			household CO2 emissions per year from a household with two cars?
		(d)  US Households use 24 kWh/day of electricity on average and average 			electricity generation in the US emits 1.8 lbs CO2  per kWh.  What is the 			electricity carbon footprint per year of an average US household in tons 			CO2?
		(e)  What is the annual carbon footprint of an average US household from
		electricity, food, and two vehicles in tons CO2?
		(f)  Estimate the number of US households.
		(g)  What is the total annual carbon footprint of all the US households
		from their electricity, food, and vehicles?

	3.  Reflect.  
		(a)  How many days a week of giving up red meat and dairy products 			would accomplish as 	much in regard to green house gas (GHG)  				emissions (GHG) as “Buying 	Local”  accomplishes?
		(b)  Giving up red meat and dairy products for how many days would
		double the effect of “Buying Local.”?
		(c)  Giving up read meat and dairy products for two days and “Buying 			Local”  would have how many times the result of simply “Buying Local”?
	
Note that these authors are only pointing out that food “production” is a more significant source of GHGs than food “transportation.”  So if you are eating a cow that has been grazing on grass locally, it is lower in food “production” GHG than feed-lot cattle from the West which have needed a lot of grain-growing to feed them.  All cows emit methane.	


	2.  Calorie per Gram of Protein Ratio

Calories are another reason to consider increasing the proportion of protein we obtain from non-animal sources.

Calories and Protein per Kilogram
	
	Calories
	Protein (gm)
	Calories/gm  protein

	Beef
	2565
	186
	

	Egg
	1469
	116
	

	Pork
	2342
	134
	

	Dairy
	  647
	34
	

	Chicken
	1357
	238
	


From Food, Energy, and Society, by David Pimentel and Marcia Pimentel
	
	
	
	
	Calories/gm

	soy protein
	110 calories
	26 grams
	



To calculate calories per gram you divide calories by grams.  Easy?  Per means divide.

Calories per gram of protein is a very useful statistic.  For weight maintenance and good health you would like to get your protein without too many calories, so you would like calories/(gram protein) to be relatively low.	

	4.  Use the tables above to determine calories/(gram protein) for 

	(a) beef 			(c)  pork		(e) chicken
	(b) eggs			(d)  dairy		(f)  soy 
	
	5.  
	(a)  How many calories would 50 grams (1.8 ounces) of beef protein provide? 
	(b)  How many calories would 50 grams of soy protein provide?
	(c) How many calories would 50 grams of protein from eggs have? 

	6.   A serving of Seitan, wheat grain protein, has 120 calories with 23 grams of 	protein.  
	(a) Find calories/(gram protein) for Seitan.
	(b)  The calories/(gram protein) of pork are how many times the 
	calories/(gram protein) for Seitan?
	
	3.  Meat Consumption per Capita

[image: Macintosh HD:Users:dsulock:Desktop:meat-consumption-per-capita-400w.jpg]
	

		7.  	According to this graph of per-capita annual meat consumption 					and income,
			
			(a)  Which country has the highest per-capita income?
			(b)  Which country has the highest per-capita meet consumption?
			(c)  Americans each eat how many times as much meat as  						Japanese on average?  270 lbs / 90 lbs = 3 times as much
			(d)  US per-capita meat consumption is what percent of Japanese
				per-capita meat consumption?
			(e)  US per-capita meat consumption is what percent higher than
				Japanese per-capita meat consumption?
			(f)  With the US population of 310 million, estimate total US meat
				consumption per year.
			(g)  With the population of China at 1.36 billion, estimate total
				Chinese meat consumption per year.
[bookmark: _GoBack]			(h)  Reflect.  If the Chinese started consuming meat at the US rate,
				determine the increase in total Chinese meat consumption
				in pounds. 						
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