Factsheet Meat
General
· Global meat production: 229 Million tonnes in 2000. Projected to more than double to 465 Mt in 2050. Milk production will increase from 580 Mt in 2000 to 1043 Mt in 2050. This means that impacts per tonne of meat should be halved, just to stay at the total impact level of the present. (FAO, 2006).
· Demand for animal products: Demand per head has increased 40% over the last 30 years. Demand for vegetable products only increased by 10% worldwide. This implies that the increasing food consumption worldwide has predominantly been in meat. (MNP, 2007)

· Average consumption per person in different geographical regions (McMicheal et al., 2007)

Table 1: Daily meat consumption
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· Average animal produce intake in kcal per person per day projections (McMicheal et al., 2007): 
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Figure 1: Trends in intake. Reproduced from McMicheal et al, 2007. Copyrighted, internal use only)

Protein Conversion efficiencies:

· The average conversion of vegetable to animal protein is 10 to 1. For chicken production, the protein conversion efficiency is about 18%, for pork about 9%, and for beef about 6% (Reijnders & Soret, 2003)

· Smil (2000) gives similar rates, from 5% for beef to 20% for chicken on a protein basis.
· Aiking & de Boer (2006) give feed conversion rates of between 3 kg and 10 kg of plantbased feed for 1kg of meat. Again, Smil (2000) gives similar rates, between 2,5 kg and 8 kg, per kilo meat
Land Use:
· Livestock is the largest user of land in the world, utilizing 3.9 billion hectares in total. This is about 78% of all agricultural areas and amounting to one third of all the land on our planet. (FAO, 2006)

· Grazing area is 26% of the ice free area on earth, added to this is the area used for feed production (currently 78% of all agricultural land), making a total of one third of the area on earth used for livestock. (FAO, 2006)

· Of all the deforested land in the Amazon, 70% is covered by pastures. Feed crops occupy the rest. (FAO, 2006) 

· Total worldwide agricultural use of land lies around 0,8 hectares per person. As 78% of this is used for livestock, every person uses 0,65 hectares just to be able to eat meat, cheese, milk and eggs. (MNP, 2007)
· Compared with soybean production, land requirements are roughly a factor 6–17 larger for meat protein production. (Reijnders & Soret, 2003)

· At present, the US livestock population consumes more than 7 times as much grain as is consumed directly by the entire American population (11). The amount of grains fed to US livestock is sufficient to feed about 840 million people who follow a plant-based diet. (Pimentel & Pimentel, 2003)

· For one kcal of beef, about 80 times the land area is needed as for the same kcal from grain. On a protein basis, this still boils down to 10 times the land area for beef protein compared to grain protein. For chicken, this is only 2,5 times that of grain. (MNP, 2007)
· If the world’s population today were to eat a Western diet of roughly 80 kg meat per capita per year, the global agricultural land required for production would be about 2.5 billion hectares—two-thirds more than is presently used. (Naylor et al., 2005)

Energy and climate change:

· The livestock sector in developed countries like the USA and the Netherlands uses up to 17% of the total national energy consumption. (Reijnders & Soret, 2003)

· If, for example, the rest of the world paralleled the energy intensiveness of the US agricultural production system, proven worldwide mineral oil reserves would last about 12 y in supplying energy for food production and consumption alone. (Reijnders & Soret, 2003)
· In EU countries meat based protein production systems need 6 – 20 times more fossil fuel input than soy based diets. (Reijnders & Soret, 2003)
· Energy conversion to protein on a per calorie basis yields some interesting numbers. For each kcal of plant protein (grain) an input of 2.2 kcal is needed. The 2 livestock systems depending most heavily on forage but also using significant amounts of grain are the beef and lamb production systems (Table 3). The beef system has a ratio of 40:1, while the lamb has the highest, with a ratio of 57:1. (Pimentel & Pimentel, 2003).
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· The livestock sector is a major player in climate change, responsible for 18 percent of greenhouse gas emissions measured in CO2 equivalent. This is a 40 % higher share than transport. (FAO, 2006)
· The livestock sector accounts for 9 percent of anthropogenic CO2 emissions. The largest share of this derives from land-use changes – especially deforestation – caused by expansion of pastures and arable land for feed crops. Livestock are responsible for much larger shares of some gases with far higher potential to warm the atmosphere. The sector emits 37 percent of anthropogenic methane (with 23 times the global warming potential (GWP) of CO2) most of that from enteric fermentation by ruminants. It emits 65 percent of anthropogenic nitrous oxide (with 296 times the GWP of CO2), the great majority from manure. (FAO, 2006)
· The grand total of anthropogenic emissions is 40 gigatonnes, 7.1 of which are from the livestock sector. Taking into account total meat production, this boils down to 0.031 tonnes per kilo meat. (FAO, 2006)

· Assuming a 40% increase in global population to 9 billion by 2050, just to stabilize emissions from this sector would mean that global meat consumption needs to fall to an average of 90 g per person per day, or 32 kg per year. For western countries this lies about 80kg per person per year at present. (McMicheal et al., 2007)

Water

· Meat needs between 4,5 and 27 times more water per gram of protein, than grain. (Reijnders & Soret, 2003)
· In the USA, 85% of all water is used for agricultural irrigation. Producing 1 kg of animal protein requires about 100 times more water than producing 1 kg of grain protein. On rangeland for forage production, more than 200 000 L of water are needed to produce 1 kg of beef. (Pimentel & Pimentel, 2003)

· One kilo of beef needs 15 m3 water, a kilo lamb 10 m3, whereas one kilo of grain only needs 0,4 to 3 m3 water. (ISWI, 2006)

· 75% of all freshwater is utilized for food production. (FAO, 2006)

The Dutch situation:

· Total Dutch meat supply is 82 kg per person per year. (Eurostat, 2006). World average is around 38 kg (FAO, 2006), EU average is 98 kg (Eurostat, 2006)

· The Dutch diet is relatively high in animal protein and low in plant protein. In fact plant protein intake is the lowest in the EU (de Boer et al., 2005)
· Total animal protein intake in the Netherlands lies at 71 grams

· The share of animal proteins in the Dutch diet is 67.5% (FAO, 2001)
· Of this intake, 45% is from meat and fowl, 40% is from milk and cheese, 7% from eggs and only 8% from fish (FAO, 2001)

What do we gain, with no meat but grain?

To calculate the greenhouse gas emissions from Dutch meat consumption, and the gains in climate change mitigation that would occur if we eat less meat, we need to make some strong assumptions. They will be described in the analysis below.

1. Total worldwide GHG emissions from the livestock sector amount to 7.1 gigatonnes per year (FAO, 2006). With roughly 6.5 billion people (CIA, world population), this comes down to 1.1 tonnes of CO2 equivalent per person per year.
2. Meat production worldwide totalled 229 million tonnes (FAO, 2006) or 38 kg per person.

3. As a proxy for the share of a country in GHG emissions from livestock, we take the total meat consumption (defined as supply = production + import - export). 
4. Total Dutch consumption amounted to 82 kg per person per year in 2003 (EUROSTAT, 2006)

5. Dutch consumption is 2.15 times the world average. Therefore we multiply the per capita emission from livestock (~1.1 tonnes) with this factor, resulting in an emission of 2.35 tonnes per person per year in the Netherlands.
	Total emissions p.p.
	tonne CO2
	1.09

	Total Meat production
	Billion Kg
	229

	Meat per person
	kg per person
	38.17

	Dutch consumption
	kg per person
	82.00

	Conversion factor
	
	2.15

	Dutch emission pp
	Tonne per person per year
	2.35


6. This emission is for the total livestock sector, thus including dairy farming and egg production. To calculate the share of meat only, we need to make some assumptions. First we take the share of each type of protein in the Dutch diet as a first proxy for the share of each product in the environmental pressure. Consequently, we look at protein conversion efficiencies of the different products, as we assume total plant input to be the best indication of total share in GHG emissions.
	
	Consumption levels in NL

[in g/person/day] (FAO, 2001)
	Conversion efficiency (Smil, 2000)
	plant protein input daily consumption (gr/day)
	Share

	Meat
	31.9
	10
	319
	76%

	Milk
	28.4
	3
	85.2
	20%

	Eggs
	4.7
	3
	14.1
	3%

	Total
	65
	
	418.3
	100%


7. As described above, we now assume that meat consumption amounts to 76% of the total livestock related greenhouse gas emissions in the Netherlands. Taking into account the total emissions of 2.35 tonnes per person, this results in an emission of 1.79 tonnes per year for the consumption of meat.

8. To answer the question what the effects are of eating less meat, we must first assume that the not eaten meat will be replaced by other products. As 78% of all agricultural emissions is caused by livestock (FAO, 2006), we take this as a proxy for the amount of emissions that would be reduced by replacing the meat by other agricultural products. The total reduction of not eating any meat would then be 1.79 * 78% = 1,4 tonnes per year.

9. On a daily basis, assuming a diet that contains meat every day, this means that one can reduce emissions from meat with 3824 grams of CO2 per day by replacing meat with plant based foods.

10. An average Dutch car emits 160 grams of CO2 per km. So, one day of meat consumption emits the same as 24 km driving. The replacement of meat one day per week saves the same amount of CO2, as a return trip to Berlin.


	Total Emissions from meat per person per year
	Reduction by replacement meat per year
	Reduction in grams CO2 per day
	Number of km by car
	Number of car kilometers, replacing meat 1 day per week

	1.79 tonnes
	1.39 tonnes
	3824.54 g
	23.9 km
	1242 km


11. The average distance that a commuter lived from the workplace was 25.6 km (CBS, 2003). This means that the replacement of meat one day a week reduces the same amount of greenhouse gasses as 5 weeks of commuting to work.

12. The same calculation for the average American diet is even more confronting, as can be seen below. The share of meat is larger in the American diet (57% of animal protein), as is their total meat consumption of 124 kg (Data from FAOSTAT, 2001).


	Total emissions p.p.
	tonne CO2
	1.09

	Total Meat production
	Billion Kg
	229

	Meat per person
	kg per person
	38.17

	USA consumption
	kg per person
	124

	Conversion factor
	
	3.25

	USA emission pp
	Tonne per person per year
	3.55


	
	Consumption levels in NL

[in g/person/day] (FAO, 2001)
	Conversion efficiency (Smil, 2000)
	plant protein input daily consumption (gr/day)
	Share

	Meat
	41.1
	10
	411
	84%

	Milk
	22.5
	3
	67.5
	14%

	Eggs
	4.2
	3
	12.6
	3%

	Total
	67.8
	
	491.1
	100%


	Total Emissions from meat per person per year
	Reduction by replacement meat per year
	Reduction in grams CO2 per day
	Amount of km by car In a European average car
	Amount of car kilometers. replacing meat 1 day per week
	Amount of car kilometers. replacing  meat 2 days per week

	2.97 tonnes
	2.316589 tonnes
	6346.8 grams
	39.7 km
	2062.7
	4125 km
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