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This study aims to establish the methodology for the estimation of local governments’ potentialities for mit-
igation of greenhouse gases and to estimate those potentialities by applying the established methodology. In
order to secure the usefulness of the estimation method of the potentiality for mitigation of greenhouse gasses,
the method was applied to local governments. A local government "A" in Jeollabuk-do was chosen as the anal-
ysis object, and the local governments "B" in Chungcheongnam-do, "C" in Jeollanam-do, and "D" in Chun-
gcheongbuk-do were chosen as comparative ones. For the analyses of local governments’ potentialities for the
reduction, the analyzed sectors were divided into six sub-sectors (transportation, family, commercial, public,
industrial, agro-livestock, and waste areas). The results of the estimation on "A" local government’s potentiality
for mitigation of greenhouse gases demonstrates that the potentiality in transportation sector is high, those in
family, commercial, public, and industrial sectors are moderate, and those in agro-livestock and waste sectors

are low.
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Table 1. Index selection and analysis system of transport sector
separation Index Analysis system direction
vehicles per household (number/household) vehicles number/household +
. . ) (transport CO, emissions/
. CO, emission rate in transport field (%) whole CO, emission degree )*100 +
necessity Carbon intensity
(thousand tonCO,/GRDP billion) transport CO, emission degree /GRDP +
traffic violation number (number/person) traffic violation number/population +
number of public transport vehicles number of public transport vehicles/ 4
(number/km?) whole area
condition CNG bus penetration (%) number of CNG bus/whole public transport +
traffic network of track number of station/number of municipalities +
(station/ten thousand person) p
bicycle road length per person (m/person) bicycle road length/population +
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Table 2. Index selection and analysis system of family sector
separation Index Analysis system direction
CO,, emission rate in family field (%) (COemissions in family field/ +
2 y 7 whole CO,emissionse)*100
. Carbon intensity .. . .
necessity (thousand tonCO,/GRDP billion) COyemissions in family field /GRDP +
power consumption per person (Mwh/person) power consumption per person +
household water supply (m?) household water supply (m®) +
recyclable waste rate (%) (recycling of waste/total of waste)*100 +
it recipient of basic living rate (%) recipient of basic living people/ population -
condition
average insolation (kcal/m?) average annual insolation (kcal/m?) +
economic strength (GRDP, billion) GRDP/number of local government +
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Table 3. Index selection and analysis system of commercial-public sector
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separation Index Analysis system direction
CO, emission rate in (COyemissions in commercial+public field/ +
commercial + public field (%) whole CO,emissions*100
necessity Carbon intensity (tonCO,/GRDP) €0, en;ﬁiﬁ?%é&é%“gﬁemal ) +
power consumption per person in commercial + public field n
commercial - public field (Mwh/person) power consumption/population
commercial - public field water supply (m® commercial - public field water supply (m?)
public area per person (m%/person) public area/population +
condition financial independence (%) financial independence (%) +
average wind speed (m/sec) average annual wind speed (m/sec) +
average insolation (kcal/m?) average annual insolation (kcal/m?) +
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Table 4. Index selection and analysis system of industry sector

separation Index Analysis system direction
CO, emission degree in (COyemission degree in commercial field / +
commercial field (%) whole CO,emission degree)*100
(number of manufacturer/
necessity manufacturer rate (%) total number of industries)*100 +
industrial electricity consumption (industrial electricity consumption/ n
(Mwh/number) number of industries)
creating industrial complex area ratio (%) (area of industrial complex/local area)*100 +
. (number of industry has more than 300 people/
large business rate (%) total number of businesses)*100 +
condition Carbon intensity (tonCO,/GRDP) local industrial sector emissions/GRDP +
enforcement actions rate (number of enforcement actions in
in emissions facility (%) emission facility/total industries)*100
average insolation (kcal/m?) average annual insolation (kcal/m?) +
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Table 5. Index selection and analysis system of agro-livestock sector
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separation Index Analysis system direction
.. . . (COyemissions in commercial field
CO, emission rate in commercial field (%) Jwhole CO,emissions)*100 +
(number of manufacturer/
necessity manufacturer rate (%) total number of industries)*100 +
industrial electricity consumption (industrial electricity consumption/ 4
(Mwh/number) number of industries)
creating industrial complex area ratio (%) (area of industrial complex/local area)*100 +
. (number of industry has more than 300 people/
large business rate (%) total number of businesses)*100 +
condition Carbon intensity (tonCO,/GRDP) local industrial sector emissions/GRDP +

enforcement actions rate
in emissions facility (%)
average insolation (kcal/m?)

(number of enforcement actions in
emission facility/total industries)*100
average annual insolation (kcal/m?)
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Table 6. Index selection and analysis system of waste sector
separation Index Analysis system direction
waste CO, emission rate (%) (waste CO, /whole CO, emissions)*100 +
. Carbon intensity (tonCO,/GRDP) waste CO,emissions/GRDP +
necessity .. . .
emissions per capita food waste (ton/yr, per) amount of food waste /population +
per household waste emissions (kg/day - per) household waste emissions/population +
recyclable waste rate (%) (recycling waste/whole waste)*100 +
incinerator capacity (ton/day) municipalities incinerator capacity +
.\ per household waste management person household waste management
condition . +
(management person/thousand) person/population
total budget of waste management budget household waste management +
(billion/billion) budget/total municipalities budget
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Table 7. evaluation method of mitigation potential by sector

value on detailed index by sector

below -10% of the
comparison value

result of detailed index
(+ direction based on)
potential value of

detailed index +1 point

above +10% of the
comparison value

+10% of the
comparison value

+2 point +3 point

evaluation method of final mitigation potential by sector

value of final mitigation
potential
evaluation

below +2 point

low

above +2 point ~
less than +4 point
moderato

above +4 point
high
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Table 8. Primary potential evaluation of “A” local government

. "A" local government
comparison

sector separation index index value of
value .
value potential
vehicles per household (number/per) 0.98 0.99 2
necessity CO, emission rate in transport field (%) 26.17 20.17 1
Carbon intensity (1,000tonCO,/GRDP billion) 0.11 0.14 3
traffic violation number (number/person) 0.19 0.14 1
transport number of public transport vehicles (number/km?) 23.09 20.96 2
.. CNG bus penetration (%) 9.50 10.00 2
condition . .
traffic network of track (station/10,000person) 0.02 0.05 3
bicycle road length per person (m/person) 0.42 0.45 2
total - - - 16
CO, emission rate in family field (%) 23.13 19.65 1
necessity Carbon intensity (1,000tonCO,/GRDP billion) 0.10 0.14 3
power consumption per person (Mwh/person) 3.77 4.80 3
household water supply (m®) 66.98 65.67 2
family recyclable waste rate (%) 20.54 36.48 3
condition recipient of basic living rate (%) 2.92 4.22 1
average insolation (kcal/m?) 4.89 4.98 2
economic strength (GRDP, billion) 455.03 374.97 1
total - - - 16
CO, emission rate in commercial - public field (%) 27.36 16.70 1
Carbon intensity (tonCO,/GRDP) 0.12 0.12 2
necessity power .consumptiop per person in 338 9.79 1
commercial - public field (Mwh/person)
commercial commercial - public field water supply (m®) 23.795 14.735 1
- public public area per person (m?%/person) 5.72 2.67 1
condition financial independence (%) 50.97 33.50 1
average wind speed (m/sec) 1.83 2.10 3
average insolation (kcal/m?) 4.89 4.98 2
total - - - 12
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Table 8. Primary potential evaluation of ‘A” local government (Continued)

"A" local government

comparison

sector separation index index value of
value .
value potential
CO, emission rate in commercial field (%) 18.48 21.78 3
. manufacturer rate (%) 3.18 4.96 3
necessity . . .. .
industrial electricity consumption (Mwh/number) 71.06 20.08 1
creating industrial complex area ratio (%) 1.44 1.35 1
industry large business rate (%) 0.12 0.06 1
condition Carbon intensity (tonCO,/GRDP) 0.08 0.19 1
enforcement actions rate in emissions facility (%) 1.70 0.99 1
average insolation (kcal/m?) 4.89 4.98 2
total - - - 13
CO, emission rate in commercial field (%) 0.71 1.21 3
necessity . ‘ Carbon. i.ntensity (ton.COZ/kmz) 0.12 0.28 3
industrial electricity consumption (Mwh/number) 0.63 0.39 1
creating industrial complex area ratio (%) 0.24 0.06 1
li\?egrst(())_ck large busi.ness rate (%) 1.54 - 2
condition Carbon .1nten51ty ‘(tonCQZ/.GRDP). . 2.56 3.11 3
enforcement actions rate in emissions facility (%) 2.44 3.27 3
average insolation (kcal/m?) 0.36 0.34 2
total - - - 18
waste CO, emission rate (%) 4.15 2.93 1
necessity . .Carbon intel.lsity (tonCO,/GRDP) 0.02 0.02 1
emissions per capita food waste (ton/yr, per) 1.14 1.37 3
waste emissions per household (kg/day - per) 1.07 0.92 1
waste recyclable waste rate (%) 20.54 36.48 3
incinerator capacity (ton/day) 333 400 3
condition waste management person
(management person/thousand) 5.84 9.48 3
waste management budget per total (billion/billion) 0.02 0.04 3
total - - - 18
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Table 9. final potential evaluation of “A” local government

sector primary value emission rate of GHGs final value evaluation
(valuexrate)
transport 16 0.298 4.768 high
family 16 0.135 2.16 moderato
commercial * public 12 0.259 3.108 moderato
industry 13 0.303 3.939 moderato
agro - livestock 18 0.0047 0.0846 low
waste 18 0.04 0.72 low
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