










































































WHAT IS CLAIMED IS: 

1. A method for estimating impact of a meat producing animal on carbon footprint, 

comprising:  

providing one or more primary parameters associated with one or more of: a) a 

measure of energy content for a selected feed sample from a digestion model associated with 

the meat producing animal; b) a measure of dry matter digestibility for the selected feed 

sample from the digestion model associated with the meat producing animal; and c) an 

amount or a percent of components in the feed sample; 

producing with a computing device a baseline performance comprising one or more of 

weight gain and feed efficiency using at least one or more of the primary parameters and one 

or more secondary parameters for the meat producing animal, wherein the one or more 

secondary parameters are associated with one or more of: a measure of animal weight, a 

measure of animal dry matter intake, a meat price, a breed of the animal, a measure of animal 

activity, and a measure of one or more environmental conditions; and 

producing with the computing device a carbon footprint for the meat producing 

animal using the baseline performance. 

2. The method of claim 1 wherein the one or more environmental conditions include 

temperature, humidity, time of year, wind speed, area of enclosure, and animal density per 

area of enclosure. 

3. The method of claim 1 further comprising:  

displaying the carbon footprint for the meat producing animal. 

4. The method of claim 3 wherein the displaying comprises displaying the carbon 

footprint for the meat producing animal as a function of feed intake of the animal. 

5. The method of claim 1 wherein the producing with the computing device comprises 

calculating with the computing device. 

6. The method of claim 1 wherein the amount or a percent of components in the feed 

sample comprise a measure of fat, a measure of carbohydrate, a measure of protein, a  
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measure of calories, a measure of fiber, a measure of calcium, or a measure of phosphorous. 

7. The method of claim 1 wherein the digestion model is a chemical or biological 

fermentation model. 

8. The method of claim 7 wherein the biological fermentation model is an in vitro 

biological model. 

9. The method of claim 1 further comprising:  

producing with the computing de vice feed efficiency in unit of feed consumed per 

unit of meat production. 

10. The method of claim 1 further comprising:  

producing with the computing device net energy required to support meat output in 

unit weight/time based at least in part on one or more of the primary parameters. 

11. The method of claim 1 further comprising:  

producing with a computing device escape protein in units of weight. 

12. The method of claim 1 further comprising:  

producing with the computing device a change in weight gain or feed efficiency for 

feed augmented with one or more feed supplements. 

13. The method of claim 12 wherein producing with the computing device a change in 

weight gain or feed efficiency comprises an amount of the one or more feed supplements 

needed to obtain increased weight gain or feed efficiency. 

14. A method for estimating impact of a plurality of meat producing animals on carbon 

footprint, comprising:  

providing one or more primary parameters associated with one or more of: a) a 

measure of energy content for a selected feed sample from a digestion model associated with 

the meat producing animal; b) a measure of dry matter digestibility for the selected  
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feed sample from the digestion model associated with the meat producing animal; and c) an 

amount or a percent of components in the feed sample;  

producing with a computing device a performance for each animal comprising weight 

gain or feed efficiency using at least one or more of the primary parameters and one or more 

secondary parameters for each meat producing animal, wherein the one or more secondary 

parameters are associated with one or more of: a measure of animal weight a measure of 

animal dry matter intake, a meat price, a breed of animal, a measure of animal activity, and a 

measure of one or more environmental conditions;  

producing with the computing device a carbon footprint per animal using the baseline 

performance; and  

aggregating the carbon footprint per animal for each animal of the plurality of meat 

producing animals to provide an aggregate carbon footprint. 

15. The method of claim 14 wherein the one or more environmental conditions include 

temperature, humidity, time of year, wind speed, area of enclosure, and animal density per 

area of enclosure. 

16. The method of claim 14 further comprising:  

displaying the carbon footprint for each animal of the plurality of meat producing 

animals. 

17. The method of claim 14 further comprising displaying the aggregate carbon footprint 

for the meat producing animals as a function of weight gain or feed efficiency of the animals. 

18. The method of claim 14 wherein the plurality of meat producing animals includes 

animals of different species or from different phylogenetic families. 

19. The method of claim 14 wherein the plurality of meat producing animals is animals of 

the same species or from same phylogenetic family. 

20. The method of claim 14 wherein the producing with the computing device comprises 

calculating with a computing device.  
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21. The method of claim 14 wherein the amount or the percent of components in the feed 

sample comprise a measure of fat, a measure of carbohydrate, a measure of protein, a 

measure of fiber, a measure of calcium, or a measure of phosphorous, 

22. The method of claim 14 wherein the digestion model is a chemical or biological 

fermentation model. 

23. The method of claim 22 wherein the fermentation model is an in vitro biological 

model. 

24. The method of claim 22 wherein the fermentation model is a chemical model. 

25. The method of claim 14 further comprising:  

producing with a computing device feed efficiency in unit weight of feed consumed 

per unit weight gain. 

26. The method of claim 14 further comprising:  

producing with a computing device NRC metabolizable protein required to support 

meat production in unit weight/time based on one or more of the primary parameters or based 

on one or more of the secondary parameters. 

27. The method of claim 14 further comprising:  

producing with a computing device escape protein in units of weight. 

28. The method of claim 14 further comprising:  

producing with a computing device a change in weight gain or feed efficiency for feed 

augmented with one or more feed supplements. 

29. The method of claim 28 wherein producing with the computing device a change in 

weight gain or feed efficiency comprises calculating an amount of the one or more feed 

supplements needed to obtain an increase in weight gain or an increase in feed efficiency.  

41 
 



30. The method of claim 29 wherein the producing with a computing device a carbon 

footprint per animal includes producing a carbon footprint per animal using the increased 

weight gain or increased feed efficiency.  

31. The method of claim 30 wherein the aggregating the carbon footprint per animal for 

each animal of a plurality of animals includes aggregating a carbon footprint per animal for 

each animal of the plurality of animals with feed augmented with the one or more feed 

supplements, to provide an aggregate carbon footprint as a function of an amount of the one 

or more feed supplements, weight gain, or feed efficiency. 

32. The method of claim 31 further comprising:  

displaying the aggregate carbon footprint as a function of the selected amount of the 

one or more feed supplements, weight gain or feed efficiency. 

33. The method of claim 14 further comprising:  

producing with a computing device a required protein level or protein savings. 

34. A method for estimating an increase in one or more of weight gain and weight gain 
efficiency in a meat producing animal provided with animal feed containing one or more feed 
supplements, comprising:  

providing a baseline performance comprising one or more of weight gain, meat 
production, and feed efficiency for the meat producing animal;  

providing a selected amount of one or more feed supplements: and  

producing with the computing device an increase in one or more of weight gain and 
feed efficiency in the meat producing animal fed using the selected amount of the one or 
more feed supplements relative to the baseline performance. 

35. The method of claim 34 further comprising:  

producing with a computing device a carbon footprint for the animal. 

36. The method of claim 35 further comprising:  

displaying the carbon footprint as a function of the selected amount of the one or feed 
supplements, weight gain, or feed efficiency.  
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37. The method of claim 34 further comprising:  

producing with a computing device a required dietary protein or protein savings. 

38. A method for estimating an increase in one or more of weight gain and weight gain 

efficiency in a plurality of meat producing animals provided with animal feed containing one 

or more feed supplements, comprising:  

providing a baseline performance comprising one or more of weight gain and feed 

efficiency for the plurality of meat producing animals;  

providing a selected amount of one or more feed supplements; and  

producing with a computing device an increase in one or more of weight gain and 

feed efficiency per animal in the plurality of meat producing animals fed using the selected 

amounts of the one or more feed supplements relative to the baseline performance. 

39. The method of claim 38 further comprising:  

producing with the computing device a carbon footprint per animal for each animal of 
the plurality of animals. 

40. The method of claim 39 further comprising:  

aggregating the carbon footprint per animal for each animal of the plurality of animals 
to provide an aggregate carbon footprint as a function of the selected amount of the one or 
more feed supplements, animal daily weight gain or feed efficiency. 

41. The method of claim 40 further comprising:  

displaying the carbon footprint as a function of the selected amount of the one or 
more feed supplements, animal daily weight gain, or feed efficiency. 

42. A system for estimating the impact of a meat producing animal on carbon footprint, 
the system comprising:  

at least one processing device; and  

at least one computer readable storage device, the at least one computer readable 
storage device storing data instructions that, when executed by the at least one processing 
device cause the at least one processing device to generate:  
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a baseline performance engine configured to receive one or more primary 

parameters associated with one or more of a measure of energy content and a measure 

of dry matter digestibility, and to produce a baseline performance comprising one or 

more of weight gain and feed efficiency using at least one of the primary parameters 

and one or more secondary parameters, wherein the one or more secondary 

parameters are associated with one or more of a measure of animal weight, a measure 

of animal dry matter intake, a meat price, a breed of animal, a measure of animal 

activity, and a measure of one or more environmental conditions; and  

a carbon footprint engine configured to use the baseline performance to 

produce a carbon footprint for the animal. 

43. The system of claim 42 further comprising a display device, wherein the carbon 

footprint for the animal is displayed on the display device as a function of feed intake, weight 

gain, or feed efficiency of the animal. 

44. The system of claim 42 further comprising a plurality of computing devices, wherein 

a first processing device is part of a first computing device. 

45. The system of claim 42 wherein one computing device produces the baseline 

performance and the carbon footprint. 

46. The system of claim 42 wherein the baseline performance engine operates on a first 

computing device and wherein the carbon footprint engine operates on a second computing 

device. 

47. The system of claim 46 wherein the first computing device is in data communication 

with the second computing device across one or more data communication networks. 

48. The system of claim 42 wherein the baseline performance engine is configured to 

calculate the baseline performance and the carbon footprint engine is configured to calculate 

the carbon footprint.  
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49. A system for estimating the impact of a plurality of meat producing animals on carbon 

footprint, the system comprising:  

at least one processing device; and  

at least one computer readable storage device, the at least one computer readable 

storage device storing data instructions that, when executed by the at least one processing 

device cause the at least one processing device to generate:  

a baseline performance engine configured to receive one or more primary 

parameters associated with one or more of a measure of energy content and a measure 

of dry matter digestibility, the baseline performance engine further configured to 

produce a baseline performance comprising weight gain or feed efficiency using at 

least one of the primary parameters and one or more secondary parameters, wherein 

the one or more secondary parameters are associated with one or more of: a measure 

of animal weight, a measure of animal dry matter intake, a meat price, a breed of 

animal, a measure of animal activity, and a measure of one or more environmental 

conditions; and  

a carbon footprint engine configured to use the baseline performance to 

produce a carbon footprint for each animal in the plurality of animals and aggregate 

the carbon footprint produced for each animal in the plurality of animals to provide an 

aggregate carbon footprint. 

50. The system of claim 49 further comprising a display de vice, wherein the display 

device displays the aggregated carbon footprint for the plurality of animals as a function of 

animal feed intake, weight gain, or feed efficiency of the plurality of animals. 

51. The system of claim 49 wherein the baseline performance engine is configured to 

calculate the baseline performance and the carbon footprint engine is configured to calculate 

the carbon footprint. 

52. The system of claim 49 further comprising a plurality of computing devices, wherein 

a first processing device is part of a first computing device and a second processing device is 

part of a second computing device.  
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53. The system of claim 52 wherein the first computing device is in data communication 
with the second computing device across one or more data communication networks.  

54. The system of claim 49 wherein the plurality of meat producing animals includes 
animals of different species or from different phylogenetic families. 

55. The system of claim 49 wherein the plurality of meat producing animals is animals of 
the same species or from same phylogenetic family. 

56. A method for adjusting a feed composition, comprising:  

a) digesting a feed sample in an in vitro fermentation system for a meat producing 
animal to generate a value for a primary parameter comprising a) a measure of energy 
content for a selected feed sample from a digestion model associated with the meat 
producing animal: b) a measure of dry matter digestibility for the selected feed sample 
from the digestion model associated with the meat producing animal; 

b) measuring one or more secondary parameters selected from the group consisting of 
animal weight, animal meat production, animal dry matter intake, animal meat price, animal 
activity, and an environmental condition to generate a value for the one or more secondary 
parameters;  

c) producing a baseline performance value comprising meat production efficiency 
using at least one or more of the values of the primary parameters and one or more of the 
values of the secondary parameters using a computing device;  

d) producing a carbon footprint for the meat producing animal using the baseline 
performance using a computing device; and  

e) adjusting a component of the feed sample to change the baseline performance, the 
carbon foot print or both. 

57. A method for adjusting a feed composition, comprising:  

a) determining a characteristic of a first feed sample to generate a value for a primary 
parameter;  

b) measuring one or more secondary parameters selected from the group consisting of 
animal weight, animal meat production, animal dry matter intake, animal  
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meat price, animal activity, and an environmental condition to generate a value for the one or 
more secondary parameters;  

c) producing a baseline performance value comprising meat production efficiency 

using the value of the primary parameter and one or more of the values of the secondary 

parameters using a computing device;  

d) producing a carbon footprint for the meat producing animal using the baseline 

performance using a computing device; and  

e) adjusting a component of the first feed sample to change either the baseline 

performance, the carbon foot print or both. 

58. The method of claim 56 or claim 57, wherein the steps are repeated until a feed 

composition is identified that maintains or increases meat production efficiency and 

decreases carbon footprint as compared to the first feed sample. 

59. The method of claim 56, wherein the in vitro digestion system comprises digesting the 

feed sample with one or more digestive enzymes in the presence of a microbial population. 

60. The method of claim 57, wherein the characteristic of the feed sample is selected from 

the group consisting of a measure of protein, a measure of carbohydrate, a measure of fat, a 

measure of dry matter, a measure of gross energy and combinations thereof. 

61. The method of claim 57, wherein the step of determining the characteristic of the feed 

sample comprises measuring a characteristic of the feed sample. 

62. The method of claim 57, wherein the step of determining the characteristic of the feed 

sample comprises calculating a characteristic of the feed sample. 

63. The method of claim 61, wherein the characteristic of the feed sample is determined 

by a chemical method or by near infrared spectroscopy. 
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64. The method of claim 56 or claim 57, wherein the step of producing a baseline 

performance comprises calculating a baseline performance. 

65. The method of claim 56 or claim 57, wherein the step of producing a carbon footprint 

comprises calculating a carbon footprint. 

66. The method of claim 56 or claim 57, wherein the step of producing a baseline 

performance comprises measuring a baseline performance. 
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