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Abstract

The objective of this study is to evaluate greenhouse gas emissions in the life cycle of frozen
processed chicken meat in order to identify the important activities (hotspots) which contribute to
the greenhouse gases emissions. The scope of the study is based on the cradle-to-gate approach,
which included (1) feed production, (2) pullet farm, (3) hatchery farm, (4) broiler chicken farm, (5)
slaughterhouse, and (6) frozen processing factory. The functional unit is 1 kg of frozen processing
chicken meat. The research methodology is based on ISO 14040 and the guideline of Thailand
Greenhouse Gas Management Organization (TGO). Greenhouse gas emissions are calculated in the
unit of keCO,-eq. The result of the greenhouse gas emissions of 1 kg of frozen processing chicken
meat is 2.51 kg CO,-eq. The results indicated that feed production and acquisition (in particular,
the acquisition of soybean meal and maize), broiler chicken farm, and frozen processing factory
mainly contributed to the emissions by about 50, 26, and 21 %, respectively. Various potential
options for greenhouse gas mitigation are available, for instance, the substitution of raw materials
in feed production, changes in the composition of feeds, use of biodiesel in land preparation,

effective use of fertilizer, chicken manure management, and increasing yield of feed raw materials.
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Figure 1 System boundary for a cradle-to-gate
life cycle assessment of processed

frozen chicken
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Table 1 Functional unit of each product in
each stage of life cycle of processed

frozen chicken

Stages in the life cycle| Functional units

Feed production 1 ton of feed

Pullet farm 1 egg

Hatchery farm 1 chick

Broiler chicken farm |1 broiler chicken

Slaughterhouse 1 ke of chicken meat

Frozen processing 1 ke of processed

frozen chicken meat

factory
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Table 2 Resources and energy inventory per

one ton of feed production

Resources/ Amount used
Units

Activities per 1 ton
Soybean meal 0.30 ton
Cassava pellet 0.11 ton
Maize 0.48 ton
Rice bran oil 0.04 ton
Calcite 0.01 ton
DCP 149% 0.03 ton
Electricity 46.03 kWh
Water 0.13 m’
LPG 0.08 ke
Bunker oil 2.48 Litre
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Table 3 Resources and energy inventory used in pullet farm, hatchery farm, and broiler chicken

farm
Pullet farm Hatchery farm Broiler chicken farm
Resources/Activities (@mount used (@mount used (@mount used per Units
per one egg) per one chick) on broiler chicken)
Feed 11.2 -* 4.22 Kg
Electricity 5 0.1 0.71 KWh
Water 0.06 0.0003 0.06 m’
Benzene = = 1.36 mL
Diesel 35.25 0.02 5.29 mL
LPG 23.60 - 0.48
Chlorine 14.29 0.015 4.96 L
NaOH 2.86 - - g
Calcium hydroxide 2.86 - - g
Chick 0.07 - 0.06 Kg
Parent stock (Male) 2.45 - - Kg
Parent stock (Female) 0.26 - - Kg
Egg - 1.20 - egg

*No this raw material/resource used in this process
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Table 4 Resources and energy inventory used in slaughterhouse and frozen processing factory

Slaughterhouse Frozen processing factory
Resources/activities (@amount used per 1 kg (@mount used per 1 kg Unit
of chicken meat) of frozen chicken)
Broiler chicken 0.9 -* Ke
Chicken meat - 1 Kg
Electricity 0.12 0.80 KWh
Water 0.014 0.02 m’
Bunker oil 4.39 56.25 mL
Chlorine 0.6 0.58 mL
*No this raw material/resource used in this process
Transportahon Others Others Waste
5% 5% Electricity 1% management
18% 12%
Electnoty
Maize Feed .
88
8% Barari 43% Electricity oo
29% 2
stock
Soybean meal 38%
34% -
() (b) (@]
HZOZ Others
Electricit
Electnoty ¥ 2%
4% Electricity
10%
19%
Feed . Chicken
Benzene Broiler
66% meat
16%

chicken

95%

(e)

79%

()

Figure 2 Contribution of activities/ resources on greenhouse gas emissions in each stage of the life

cycle including (a) feed production, (b) pullet farm, (c) hatchery farm, (d) broiler chicken

farm, (e) slaughterhouse, and (f) frozen chicken factory
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Table 5 Activities and greenhouse gas emission in each stage in the life cycle of processed frozen

chicken

Stages in the life cycle

Greenhouse gas emission

Hotspots

Feed production

662.4 kgCO,-eq/1 ton of feed

Acquisition of soybean meal and

maize

Pullet farm

23.1 kg CO,-eq/1 egg

Feed production and acquisition

of parent stock

Hatchery farm

0.253 kgCO,-eq/1 chick

Ege production and electricity

Broiler chicken farm

4.23 kgCO,-eq/1 broiler chicken

Feed production and benzene

Slaughter house

1.99 kgCO,-eq/1 kg of chicken meat

Broiler chicken production and

electricity

Frozen processing factory

2.51 kgCO,-eq/1 kg frozen chicken

Chicken meat production and

electricity
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