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Abstract A consumption based study on the carbon dioxide (CO,) emission change due to the changes in meat consump-
tion behavior in North Korea was carried out. It was found that if the meat consumption amount per capita and meat supply
mix in North Korea be equal to that of South Korea in 2027, the CO, emissions be 4,102 ktCO,. This amount is equivalent to
almost 5 times of the CO, emissions with the current meat consumption pattern in North Korea, at about 873 ktCO.. It is expect-
ed that the meat consumption amount in North Korea be increased which is related to the Sustainable Development Goals
(SDGs) in terms of ‘No Poverty’ and ‘Good Health and Well-Being' However, to minimize the greenhouse gases (GHGs) emissions
and to achieve the SDG 12, ‘Responsible Production and Consumption; it is required to encourage the rabbit meat and poultry
centered consumption like as currently. In addition, North Korea needs to increase livestock and agricultural productivities
through external assistance and to raise agricultural labor productivity internally by modifying the farm type.
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Table 1. Scenarios for meat consumption predictions of North Korea.

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Meat Same to 2013 meat Same to 2013 meat Same to half of 2013 Same to predicted 2027
consumptions domestic supply quantity domestic supply quantity meat domestic supply meat domestic supply
per capita in North Korea (NK) in South Korea (SK) quantity in SK quantity in SK

[3 cases for every scenario]

a) Same to 2013 meat supply mix (ratio) in NK

b) Same to 2013 meat supply mix (ratio) in SK

) 50%: Same to 2013 meat supply mix (ratio) in NK & 50%: Same to 2013 meat supply mix (ratio) in SK

Meat supply mix

[2 cases for every scenario]
Population -2013 POP: 2013 estimated population in NK
-2027 POP: 2027 estimated population in NK

[2 cases for every scenario]
Carbon Intensity - Min CI: Min value between 1961 and 2012 in NK
- Max Cl: Max value between 1961 and 2012 in NK

*Each scenario has 12 cases, thus, total 48 results are estimated.
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Table 2. Data used in this study related with meat consumptions for calculating carbon dioxide emissions.

Data Source
- Population (million people) - KOSTAT (2018)
- Annual bovine meat, pigmeat, poultry meat, and other meat consumption amounts of South Korea (SK) -FAO (2018)

and North Korea (1961~2013) (tyr™)

- Bovine meat, pigmeat, poultry meat* consumption amount of SK in 2013 (t capita™'yr™")

- Other meat consumption amount of SKin 2013 (t capita™'yr™")

- Bovine meat, pigmeat, poultry meat* consumption projections of SK in 2027 (t capita'1yr'1)
- Other meat consumption projection of SK in 2027 (t capita™'yr™")

- Embodied energy (GJ t™")

- Carbon dioxide emissions from bovine meat, pigmeat, poultry meat, and other meat consumption (tCO,)

- Annual carbon intensity (1961~2013) (tCO,GJ™")

- KREI(2014a)
-FAO(2018)

- KREI(2018)

- Assmued**
-GFN(2016)
—-Clune etal.(2017)
-GFN(2016)

*Including chicken meat and duck meat.

**Other meat consumption amount was assumed same to the 2013 value from FAO (2018).
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Fig. 1. Trends of meat consumptions in North Korea between 1961 and 2013 (data from FAO (2018)).
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Fig. 2. Trends of meat consumptions in South Korea between 1961 and 2013 (data from FAO (2018)).
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Fig. 3. Trends of consumption, production, and import quantities of bovine meat, pigmeat, poultry meat, and meat, other in

North Korea between 1961 and 2013 (data from FAO (2018)).
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Table 3. Meat consumption amounts and ratios by meat type and scenario.

Scenario 1
(Same to
2013 amount in NK)

Scenarios
(NK: North Korea,

Scenario 2
(Same to
2013 amount in SK)

Scenario 3
(Same to half of
2013 amount in SK)

Scenario 4

(Same to

2027 amount in SK)

SK: South Korea)

Amount Ratio Amount Ratio Amount Ratio Amount Ratio
(kg/capita) (%) (kg/capita) (%) (kg/capita) (%) (kg/capita) (%)
Bovine meat 0.9 6.6 3.0 6.6 15 6.6 3.8 6.6
a) Pigmeat 4.7 35.1 16.1 35.1 8.1 35.1 20.2 35.1
(same to 2013 Poultry 1.8 13.2 6.1 13.2 3.0 13.2 7.6 13.2
ratio in NK) Meat, other* 6.0 45.1 207 45.1 103 45.1 259 45.1
Sum 134 100.0 459 100.0 229 100.0 57.5 100.0
Bovine meat 3.0 222 10.2 222 5.1 222 13.6 222
b) Pigmeat 6.0 453 20.8 453 10.4 453 25.6 453
(same to 2013 Poultry 43 321 14.7 321 7.3 321 18.1 321
ratio in SK) Meat, other* 0.1 0.4 0.2 0.4 0.1 0.4 0.2 0.4
Sum 134 100.0 459 100.0 229 100.0 57.5 100.0
Bovine meat 2.0 14.8 6.8 14.7 34 14.7 85 14.7
) Pigmeat 58 43.4 19.9 43.4 9.9 434 249 434
(half & half of 2013 Poultry 26 19.2 8.8 19.2 44 19.2 1.1 19.2
ratios in NK & SK) Meat, other* 3.0 22.7 10.4 22.7 52 227 13.0 227
Sum 134 100.0 45.9 100.0 229 100.0 57.5 100.0
* Rabbits and hares
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Fig. 5. Trends of the carbon intensity and the total primary energy supply in North Korea between 1961 and 2012 (data from

GFN (2016)).
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Fig. 6. Trends of coal and oil consumptions, and the greenhouse gases (GHGs) and the carbon dioxide emissions in North Korea
between 1990 and 2011 (data from NCCE, 2012; KOSTAT, 2016; Nautilus Institute, 2012; IEA, 2016; EIA, 2017).
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Fig. 7. Sum of the carbon dioxide emissions by scenario, carbon intensity, and population and the carbon dioxide emissions
by meat type in case with minimum carbon intensity and 2013 population.
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. Carbon Carbon dioxide

Embodied intensity emissions

Meat type energy (tCO, G ) (tCO, t

Gt

Min Max Min Max
Bovine meat 53.0 4.08 444
Pigmeat 36.4 2.80 3.05
Poultry 28.2 0.077 0.084 217 236
Meat, other* - 248 2.70

*There was no data of the embodied energy for the rabbit meat (meat,
other), thus, the carbon dioxide emissions of the rabbit meat (meat, other)
estimated with the carbon dioxide emissions of the poultry the ratio of
the carbon dioxide emissions of poultry and rabbit meat in the Clune et al.
(2017).
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