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Livestock’s impact on climate change 



Livestock’s long shadow 

FAO (2006): 

Livestock contributing to 

• 18% GHG emission  

• Land degradation 

• Air pollution 

• Water pollution 

• Reduction in biodiversity 



World Watch Institute 

2009/Nov/Dec Issue 



GHG emission in food and 

agriculture sector 

• 80% of GHG emission in agriculture sector 

come from livestock 

 Solutions to mitigate climate change should 

focus on livestock 

 

Friel et al.Lancet, 2009 



Committee on Climate Change’s 

recommendations 

• Aim: 

• 2030:↓50% GHG emission (compared with 

1990) 

• 2050:↓80% GHG emission (compared with 

1990) 

 



Climate mitigation solutions in Food 

and Agriculture sector 

• Greater efficiency in livestock farming  

• More carbon capture through land use  

• Better manure management 

• Less dependence on fossil fuels 

• All the above technology   

Friel et al.Lancet, 2009 

Not Enough to Achieve the 2030 Goal 

↓30% livestock is needed in addition 



Side Effect of 30% ↓ in livestock? 

• ↓saturated fat from meat and dairy  

   ↓ heart disease by 15% in UK and by16% 

in city of Sao Paulo, Brazil 

• Other： 

  ↓ obesity, diabetes, hypertension, some 

forms of cancer  
Friel et al. Lancet, 2009 



ADA’s position on vegetarian diet 

Appropriately planned vegetarian diets, including 

total vegetarian or vegan diets, are healthful, 

nutritionally adequate, and may provide health 

benefits in the prevention and treatment of certain 

diseases. 

 Well-planned vegetarian diets are appropriate for 

individuals during all stages of the life cycle, 

including pregnancy, lactation, infancy, 

childhood, and adolescence, and for athletes. 

American Dietetic Association (ADA), 2009 



Tzu Chi General Hospital’s 

Vegetarian Program 



Vegetarian meals for patients 

• No fish, meat, poultry or any animal flesh served 

in Tzu Chi Hospitals 

• Lacto-ovo vegetarian meals, vegan options 

available  

• Reach Taiwan’s DRIs through plant based diets 

• Fresh and local produces 

• Minimizing processed and canned foods 



Vegetarian meals for patients 

• Include grains, vegetables, fruits, soy and 

beans, seeds and nuts, eggs, plant oils; dairy 

used occasionally.  

• Options of grain choices: white rice, brown 

rice, multi-grain rice, noodles, congee, 

steamed buns (“Munto”) 

 



Rice with black sesame 

Soy bean curd with 

red and yellow 

pepper in tomato 

sauce 

Stir-fry  

spinach 

Stir-fry bok 

choy and 

carrots  

Tofu and bean 

sprout soup 

Fresh melon 

Tofu wrapped  

in veggie ham 



Stir fry egg 

plants 

Asparagus 

with baby corn 

and sweet 

pepper 

Broccoli and 

carrots with 

black 

mushrooms  
Laver 

(seaweed) 

soup with gogi 

berries 

Fresh fruit plate 

Noodles   Tofu wrapped in  

veggie ham 



Soups and Snacks 



Cashew mushroom soup with gogi 

berries in Chinese herbal broth 



Peanut – Azuki bean – Tapioca Dessert 



Peanut and dessert tofu Soup 



Tube Feeding

19%

NPO

18%

Family brought

meals

25%

Ordering

hospital meals

38%

O rdering patient's meal NG diet Family brought meals NPO

Patients’ diet in  
Tzu Chi General Hospital,Taipei Branch 

25% 



Omnivores

(must have

meats)

30.6%

Ovo

Vegetarian

1%

Omnivores

accepting

hospital

vegetarian

meals

58%

Ovo-lacto

vegetarians

3.7%

Vegan

6.7%

Patients’ dietary habits   
(Tzu Chi Hospital, Taipei Branch) 



Vegetarian Food Court for out 

patients, families, visitors and staffs 

•Vegan buffet 

  → Chinese meal with 100+ dishes 

•Thai Food 

•Hot Pots  

•Noodle Shop 

•Traditional Taiwanese food 

•Japanese Style 

•Korean Style 

•And more …  

  → Overall total with 200+ dishes 



Vegetarian Food Court 



Meals served at 

Vegetarian Food Court   
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Number of meals served 

2006 ~ 2009 (4 Years)  

• Patients’ meals: 500,765 meals  

• Vegetarian Food Court : 6,592,692 meals 

• Total meals served: 7,093,457 meals 

 



Calculating the climate impact of 

meats  
Meat type Red meat 

(pork, beef) 

Poultry Sea food 

GHG emission (kg 

CO2/kg product) (A) 19.7 4.3 8.5 

Average proportion of 

Taiwanese meat 

consumption (B) 

49% 16% 35% 

CO2 for 1 kg meat consumption: 

19.7 * (0.49) + 4.3 * (0.16) + 8.5 * (0.35) = 13 kg CO2 

(A): data from Carlsson-Kanyama and Gonzalez, Am J Clin Nutr (2009) 

(B): data from Taiwan’s National Nutrition Survey (2005 ~ 2008)  



Effects on carbon foot print 

CO2 equivalent emission calculation: 

1kg of meat  average 13kg CO2 

An average meal in an omnivorous food court in Taiwan 

contains 100g (or 0.10 kg) meat per meal 

• 7,093,457 meals * 0.10kg meat = 709,346 kg meat 

• 709,346 kg meat * 13kg CO2/kg meat = 9,221,498 kg 

(or 10167 tons) CO2. 

• Average 2,305,375 kg (or 2542 tons) CO2 per year 

 

 

Tzu Chi General Hospital,Taipei Branch 



Conclusion 
• Hospital vegetarian meals are acceptable to 

70% hospitalized patients (11% vegetarians, 
58% omnivores). 

• Vegetarian Diet in one 900 bed teaching 
hospital in Taipei, Taiwan, reduced about 2.3 
million kg CO2 per year. 

• Influences on later dietary habits of discharged 
patients warrant further investigation. 

• Each individual, each family, and each hospital 
could be part of the solution!  



Thank You!  
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