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Abstract Analysis of greenhouse gas reduction technology and improvement effects in Chungcheongnam-do (Chungnam)
based on reduction scenarios in the livestock sector with increasing climate variability due to climate change, the importance of
greenhouse gas (GHG) emission management is being emphasized. South Korea, as a country with an energy-intensive
industrial structure, is classified as a high GHG-emitting nation, and emissions from the livestock sector continue to rise. In
particular, CH, (methane) and N,O (nitrous oxide), which have high global warming potential (GWP), are the major contributors,
necessitating systematic management. However, previous efforts in the livestock sector have mainly focused on odor control
and air pollutant emission reduction, while GHG mitigation technologies remain in their early stages. This study analyzes the
livestock sector in Chungnam, the largest livestock-producing region in South Korea, and evaluates the GHG emission
characteristics and mitigation effects of recently developed reduction technologies up to 2030. The results indicate that emission
management for Korean beef cattle, cows, and pigs is crucial, with CH, showing a greater reduction effect compared to N,O
upon the application of reduction technologies. By sector, enteric fermentation requires targeted management for Korean beef
cattle, while manure management is most critical for pigs. However, since GHG reduction technologies for the livestock sector
are still in their early stages and field applications are limited, quantitative analysis remains challenging. Therefore, continuous
research support and policy attention from national and local governments are essential, along with the establishment and
maintenance of regional governance for technology dissemination. This study is expected to serve as a foundational reference
for policy-making and technology development aimed at reducing GHG emissions in the livestock sector.
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Fig. 1. General greenhouse gas emission processes in the livestock sector.
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Fig. 2. Study area (Chungcheongnam-do) and major industry facilities.
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Table 1. Technologies for reducing greenhouse gas emissions in

livestock.

Tier 1 Tier 2

Tier 3

1 Development of alternative food
Reduction in

a Development of insect, fungus, seaweed

A number of 2 Development of vegetable meat substitute

a Development of soy & wheat meat

livestock
3 Development of cultured meat

a Development of stem cells

1 Management of growing period

a  Shortening of growing period

2 Increased productivity

Q

Increased meat and milk production

a Improving of feed conversion ratio (FCR)
b Management of appropriate rearing densit
3 Management of growing environment 9 .pp P s 9 Y
¢ Enhancement of livestock facilities
d Establish of local governance
B  Breeding 9
a Development and distribution of low-CH, feed
4 Management of intestinal fermentation b Development and distribution of protein feed
¢ Introduction of emission trading system
a Advancement of greenhouse gas processing technology
5 Improving of livestock manure treatment b Activation of livestock manure recycling business
¢ Shortening of livestock manure treatment period
1 Slaughter and storage a Updating of slaughter facilities
a Shortening of distribution and storage period
C  Process 2 Transportation Switch to eco-friendly vehicles and economical driving

¢ Shortening of distribution routes

3 Disuse

a Minimize waste generation
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Table 2. Reduction effects at each strategy of livestock management (KREI, 2024a).

Strategy Technology (Species) Detailed reduction effects
B1 Shortening of growing period * Target shipping age: 26~28 month (current: 31 month)
a (Korean beef cattle) * Reduction: 20,000~38,000 tCO,eq
| d milk production (Cow) * Milk production/cow in 2018: 10,000 tons
ncri milk pr ion (Cow,
Increased crease productionito * Reduction: 160,000 tCO,eq (10% increase in yield)
productivity
B2a * Actual MSY in Korea (2018): 17.9 pigs
. . - US (25), EU (27.5), Denmark-(30)
*
Increasing of MSY* (Pig) + Reduction: 31,000~42,000 tCO,eq
- Increasing of MSY: 22.5~25
* Expected rate: 78% by 2030
B4a Supply of low-CH, feed * Reducing rate in pre-study: 10, 20, 35%
(Korean beef cattle, cow) + Reduction: 310,000 tCO,eq
- 0, i 0,
Low-carbon Based on supply rate 78%, CH, reducing rate 10%
feeding X * Expected rate: 48% by 2030
managemen s v of | tein feed * Reducing rate of protein in feed (1%, 2%)
B4b upply ot low-protein tee * N reducing rate in manure: 6.4~18.8%

(Korean beef cattle, cow, pig)

* Reduction: 440,000 tCO,eq
- Based on supply rate 48%, protein reducing rate 2%

*MSY: marketed-pigs per sow per year
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Fig. 4. Trends and regional distribution of livestock farms and heads.
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