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Environmental impact of poultry 

systems

• Broiler and layer production systems 

have the lowest Carbon footprint

(Global Warming Potential) amongst 

livestock systems

• However, they contribute 

significantly to other environmental 

impacts, through e.g., N (NH3) and P 

emissions

• A special case arises from emissions 

associated with Land Use and Land Use 

Change (deforestation)

• When considering the environmental 



Context: Current trends in poultry 

production 
• Poultry systems are considered as one of the least impacting 
livestock systems in terms of C footprint
 This has been achieved through efficient use of resources, including 
using birds that convert feed very efficiently, and their management

• Concerns have been raised about the sustainability of this 
trend in improvement in (animal) efficiency, and the effects 
this may have on bird health and welfare (EFSA, 2022)
EFSA reviewed the most relevant husbandry systems in Europe and 
identified the relevant welfare consequences for each system 

and hazards that can have welfare implications 

 Recommended measures to prevent or correct the hazards and/or 
mitigate the welfare consequences

• The question is are these recommendations consistent with the 
desire to reduce or maintain the environmental impact of 
poultry systems? 
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Some EFSA recommendations (out of 14 key) 

that might affect environmental impact of 

broilers

• Limit the growth rate of broilers to a 

maximum of 50 g/day. 

• Substantially reduce the stocking density to 
meet the behavioural needs of broilers

• Avoid the use of cages, feed and water 
restrictions in broiler breeders.

• Keep ammonia concentration in the barn below 
15 ppm.

• Provide a covered veranda for broilers and 
broiler breeders from 2 weeks of age.

• Provide access to an outdoor range covered 
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Variation in C footprint (GWP) between 

broiler studies



Some statements of the obvious 

• Broadly speaking, emissions from livestock systems 
arise from system inefficiency

• Whatever is not retained by the animal and its 
products, is lost in the environment (emissions)

• This includes inputs used for ‘maintenance’ functions

• System inefficiency also includes animals that 
die, are culled or whose products are condemned, 

as these ‘outputs’ can also be seen as ‘waste’

• Anything that reduces system efficiency will, by 
definition, increase emissions and the 

environmental impact of a livestock system



Contribution of activities to the overall C 

footprint (kg CO2eq/kg) of a broiler and a 

layer farm



Contribution of growth stages to GWP 

and acidification (mainly due to NH3)
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How would the broilers of the future 

look? 

Scenario Age at 

2.2 kg

Growth

rate 

(g/day

)

Total ME 

intake 

(MJ)

ME intake 

per unit 

gain (kJ/g)

Current fast growing 

broiler
34.2 63.1 45.9 21.3

Increased feed intake 

and leanness (maximum 

energy efficiency 

strategy)

33.0 65.3 42.0 19.4



How would the broilers of the future 

look? 

Scenario Age at 

2.2 kg

Growth

rate 

(g/day

)

Total ME 

intake 

(MJ)

ME intake 

per unit 

gain (kJ/g)

Current fast growing 

broiler
34.2 63.1 45.9 21.3

Increased feed intake 

and leanness (maximum 

energy efficiency 

strategy)

33.0 65.3 42.0 19.4

Reduced growth rate 

and increased 

leanness (increased 

welfare strategy)

56.0 38.6 58.3 27.0
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GWP (1000 kg CO2 eqv) per 1000 kg 

meat or eggs

Material or Activity 
Conventional 

broilers

Free Range 

layers

Feed + Water 3.05 2.36

Electricity 0.16 0.20

Gas + Oil 0.43 0.18

Housing + Land 0.53 0.50

Manure + Bedding 0.14 0.14

Total     4.41 3.38

Broiler or Layer stage 4.06 2.78

Pullet -
0.57 (17%)



Substitution of soya bean with home-grown 

protein sources in conventional systems
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The effect of faba bean inclusion 

on fast and slow growing broilers 

Faba Bean 

(%) 

d35 BW (g) FCR d0-d35 

Ross 308 
Hubbard 

JA787 
Ross 308 

Hubbard 

JA787 

0 2757 1799 1.342 1.501

10 2723 1810 1.350 1.524

15 2790 1816 1.353 1.527

20 2713 1845 1.371 1.515

25 2771 1783 1.371 1.561

30 2695 1757 1.376 1.550

s.e.d. 37 0.012
21





Changes associated with animal 

health issues

• Increase in maintenance 
functions (including immune 
response)

• Decrease in feed intake (eg
pathogen induced anorexia)

• Reduction in nutrient 
absorption (eg GI tract damage)

• Changes in nutrient utilization 
(direction to different 
functions)

• Consequent hanges in body 
composition (eg less fat)

• Increase in nutrient resource 
emissions in manure





Consequences of increasing stocking 

density in conventional systems on GWP (kg 

CO2 eq/ kg BW)

Environmental 

Category 

High Density 

(38 kg/m2)

Low Density 

(30 kg/m2)

Low Density + 

Heat 

exchanger

Feed + water 3.08 2.95 2.94

Farm 

electricity 

0.16 0.18 0.18

Farm gas + 

oil 

0.43 0.68 0.48

Housing 0.54 0.49 0.49

Manure + 

bedding 

0.14 0.13 0.13

TOTAL 4.35 4.42 4.22



Some comments about stocking

density effects

• A decrease in stocking density is consistently
associated with a decrease in GWP 

• The effect of ‘thinning’ counterbalances the higher 
energy inputs and using more birds to achieve the 
same functional unit

• The change is a good example of the 

complexity of considering within system

changes on environmental impact

• Reliance on novel technologies may offset 

some of the ‘disadvantages’ of alternative 

broiler systems



Thank You!


