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Water pollution

- Bacteria
- Parasites
- Chemicals

Soil

contamination
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Headache, anxiety (SO2)
Eye, ear, nose, throat irritation

Central Nervous System (PM)
Difficulty breathing
(O3, PM, SO2.NOx, VOCs)
Cardiovascular diseases ) =
(PM, 03, SO2) Ilﬂplmon' irritation,
inflammation, infections,

asthma, reduced lung function,

Lives, spleen, blood (NOx) COPD (PM), lung cancer (PM, PAHSs)

Low birth weight, premature birth,
small for gestational age,

impaired lung development,
possible birth defects,

possible autism

(PM, proximity to traffic)
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>90% of monetized
benefits

Thousands
ER visits,
Hospital
admissions,
Heart attacks
Tens of
Thousands

Magnitude of impacts
SEEYTE PR STRETET

Respiratory symptoms,

Milli
—— Asthma attacks

Proportion of population affected
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LT PI%H1999-2008)

ok & 98 7t A& qgz b
1999 2008 1999 2008 1999 2008 1999 2008 1999 2008 ZIE
copimg/t) 214 2.82 133 2.1 0.78 1.56 0.73 210 1.25 215 3.00
NH4- y
0.30 0.87 0.20 0.08 0.20 0.20 0.9 0.35 022 0305
Nimg/L)

Climg/ll 720 860 8.40 1633 8.40 13.53 10.00 7.49 8.70 Nn49  030|8t
Coliform 10,000
31,666 33743 4,847 63234 2300 25780 68,500 12,000 96,828 33,689
{no./L) o| &

« HETL BIYC FL £ BY
XE cob BOD NO, PO,-P oil
(mg/L) (mg/L} (mg/L) (mg/L} (mg/L]
A= 2.89 3.86 0.18 oM 16.8
HHY 2.67 3.56 013 0.51 .4
P UNEP(2012)
P
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100%
Malik et al.{2015)
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. MEUHeRA

Ememensk [l
High risk [ |
Madium risk

Low risk

Mo Data |

' Deforestation Index 2012
=Pt 180 =71 F 3%
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« HTIE 201 E°1E 2&TA HIE®(2000)

TE co, co, N,O Coe CTES
B2 38 42 1 143 100%
Y2 X2 0 7 0 144 12.6%
N 7|2
2RNIE 0 0 0 3 0.3%
HE88tE XN
Mg 42 U
= 4 38 1 0 69 6.0%
A A2
B X2 U YR 0 34 1 927 81.2%
CHel: Gg
£ UNEP(2012)
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250 0.045
0.040
200 0.035 \
a Ermvironmental Standard
5 \v/:;-——o—"‘J som A
=
e L o~ 00 \/ \/)
% Environmental Standard T oo
100
£ g oo
=
0 0.010
0.005
] 0.000
2004 2005 2006 2007 2008 2004 2005 2006 2007 2008
50 =

. BY
% ﬁ X| Q 9| 'E e PyoRICHON
Axty gY ] et
o X| £ ”
a a Eot [2008:‘ Standard

£ Jan Feb  Mar  Apr May Jun  Jul fug  Sep Ot Nov  Dec UNEP(2012)
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« 21M|7] StEt= o] 7] 2 aF Zh4-7F F Y (RCP4.5)
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Number of households

2,500,000

2,000,000

1,500,000

1,000,000

500,000

wmCentral or local heating system

128 FUETOEE FO= BEIYT

= Electronic heating system i
= Bestroni¢ Heating system with GHiers™ .., 45,343 10,369
£ mCoal boler o briquette hole in the dweling 2,300,395 472,843
mW6od-hole.n the AWEIING YNHE ..cooses™™™ 918,583 1,738,283
P m(thers 16,620 80,602 UNEP(2012)
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« Indoor Air Pollution Kills Millions Annually

A woman uses firewood to cook food in her home,
in Sapay, Nepal, about 900 kilometers from
Kathmandu, Feb. 17, 2014
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« the Countries Where Air Pollution Is « Mortality rate attributed to household
the Deadliest and ambient air pollution (per 100 000
population)
Air Pollution-Related
Counity Mortality Rate
North Korea 29N
Central African Republic 17096 Moty onea 2384
> Bosnia and 2306
Georgia 154.97 Herzegovina womp
Afghanistan 154.7 Georgia 2049 STATISTICS
Bulgaria 148.19 China 1611
Papua New Guinea 14422 lhcha 1337
Bosnia and Herzegovina 133.43 Nepal 1032
Guinea-Bissau 129 Sauih Koreo #as
Ukraine 127.89
India 122.69

10 countries with the highest mortality rates (per 100,000 people) associated
wj.lh air pollution in 2016 (IHME)
KE| s e
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Publlc Health
Air pollutior:, -

SLCPs, particularly 0, and BC ama co- pn;umuls mm.i. aru ant parts of
PM2.5'air paltution, are harmiul to buman health. Glululy 2.5 Is the leading
emvironmental cause of poor health and premature death
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CH7| 2 Hojl of ek ALFH(WHO, 2017)

North Korea has the highest rate of air pollution-related deaths in the world in 2012

00

250

200

150

100

‘ North Korea: 238.4 (15t/172)

China: 161.1 (6" /172)
Japan: 24.2 (129" [172)
Mongolia: 132.4 (13" /1172)

Annual mean concentrations of fine
particulate matter (PM, 5) in urban areas:
- North Korea: 31.4 ig/m?
- South Korea: 27.8 ug/m®

World average: 92.4

South Korea: 23.2 (132t /172)

Democratic Feople's Republic of Korea
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Mortality rate attributed to household and ambient air pollution

(per 100,000 population) (WHO, 2017)
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North Korea is a party of air pollution in Northeast Asia as both a source and a receptor

As a source
N. Korea ‘
(kim et al., 2013)

@
//’
: North Korea - South Korea
l© China = North Korea - South Korea
__
S. Korea
N ;
| China = North Korea

= For understanding the air pollution in Northeast Asia and managing the air quality in
South Korea, air quality in North Korea should be studied.

SOl 7|33 A 2RY 2

North Korea is one of the divided countries on the Korean Peninsula

Current
Low income food deficit country
North Korea
Divided Integration/
Since 1945 2018 Reunification

South Korea
High income country

Big differences! Big changes!

9 For the sustainable future in the Korean Peninsula, effective air quality management
measures in North Korea should be figured out, and for this, status of the air quality and
environmental management should be understood first.
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* NASA satellite images show North Korea kept in the dark at night.
* |tindicates that North Korea can't afford electricity.
= Low energy consumption!

Jan. 30, 2014

= Low energy consumption! =@ Low emissions of CO, and air pollutants?
6.0
T0€ o000 5.61in 2014
South Korea | +°°°"
50 - o-South Korea = (OSTAT, 2016)
~+North Korea 2 :
---Korean Peninsula ™ ° 12 times
40 1 . P
e g P ’
y =
21 - "~ Korean Peninsula
20 - ¢ 4.2 times
’ World average
4 1.88in 2014
s e
1.0 - (IEA, 2016)
North Korea veoankin so| 0.45 in 2014
00 +——r—rrrrrrrrrrrrr T (KOSTAT, 2016)
1980 1984 1988 1992 1996 2000 2004 2008 2012 f\;)f’lﬂﬁﬂxiﬂﬂﬁtﬂ
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“ The DPR of Korea makes use of coal for producing much of its electricity and
as a fuel for industrial processes. Some infrastructure associated with thermal
electricity production, smelting, and other energy intensive industrial processes is
no longer operating at peak efficiency. This is affecting air quality, particularly
in areas in close proximity to thermal electrical and energy intensive industries as

measured by levels of sulfur dioxide, precipitated dust and other pollutants.”

= Coal-fired power plants might be one of the most important emission

sources!

b

S8t2| 7|83 7| FEmLep, 2012)

Daily air quality assessment standards by category of use (unit: mg/m’)

) olgjoixigot
" ‘,-v” EWHA WOMANS LNIVISSTY

Substances Special class First grade Second grade Third grade
Daily Daily Daily Daily Daily Daily Daily Daily
maximum | average maximum | average maximum | average maximum | average

Suspended 0.05 0.03 0.10 0.05 0.30 0.10 0.50 0.20

dust

S0, 0.05 0.03 0.10 0.05 0.30 0.10 0.50 0.15

NO, 0.04 0.01 0.06 0.03 0.10 0.04 0.15 0.05

co 3.0 1.0 4.0 2.0 6.0 3.0 15.0 10.0

Oxidant 0.05 0.02 0.10 0.03 0.12 0.04 0.14 0.06

Description Natural reserves and areas | Resort, health, tourist Residential areas Industrial areas
of special protection and recreation sites

Source: Ministry of Land and Environment Protection 2000

But...” At present the monitoring program is limited in the number of locations covered and
the pollutants monitored.” - The modernization of the monitoring network is considered a high
priority in North.
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Data published by the North Korean government have been limited, irregular, and
quantitatively deficient.

+ The data for North Korea have generally been estimated by means such as ‘mirror
statistics’ (kspI, 2013), which are used for countries that do not report national trade

statistics.

+ Data related with energy consumption and air quality have been also limited, irregular,
and quantitatively deficient.

=» Status and management of air quality in North Korea was not well understood
specifically and quantitatively by outside of North Korea as using the data
published by the North Korea.

SSO0MAOFCf7| 2 HEE 7|0 A

o=
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Regional Mask | Contributions of anlhmpo:enl: NH,
Case1 (Kimetal, 2013) Case 2 TR T
3
. {
h A Contributions of anth ic O
: ; 4 1‘ - i i{' ;
| 41:“‘ ,5: ..:h g W
Regional Contributions ’ ' ;i / ” ' 'J."‘
South Korea 52 K of garics0, | | 6 of anthropogerik BC
North Korea 9 ' _ _ '
Beijing Region 7 | o St
| o i el A L
Shandong Region 22 | e Y e I T
Shanghai Region 5 b - ;‘.‘-- - A - d b .I - ‘{.-. - d —l
Liaoning, Japan, Yellow Sea, etc 5 (NIER&NASA 2017) :#1 " otz
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Thermal power plants in North Korea connected to WPG
Thermal power plants in North Korea connected to EPG °

oy c E
Ql) CDM project site | ‘

(\] N. Hamgyong
)
Ryanggang,
Jagang

20l

1
s
N. Pyongan \ 7]

° 5. Hamgyong
Dongwgngyang 5. Pvtmgarl h

0
N. Hwanghae
]

5. Hwanghae

Huge and Fast change

20T USH bn
e World in 2050 and a United Korea
0000 1
60030 4 Assumption; Gradual integration between the
North Korea i North and South
A0000
30000 { (Goldman Sachs, 2008
South Korea - - GDP of South Korea:14" in
10000 4 H 2014
NI INIRIRTN] [aieisiniarsrer=r=r=r=y-

,.H“!_\f f ?,’b &e gr\‘e é'c & .\\oﬁoa\é:o”(p: - f «,:_s .‘\i‘.‘ .dc,
Uﬁ(‘ b ""“@"\sy‘ \b;fwi_}&f« y ‘-’fe{ﬁfcf ‘;\*

K P 4
o

&

3
&

(3 ojgjoixichor
\\‘_ I'..’a WA WOMANS LINIVISSTY

33




B3l 374 1 . B A S
S 3 T AT AR S AEITIXt 3Rl o7
SHERHY AH|7} O] R0 = YENHXL SEfQ F3H0| MENHIY| FYE F FR 20S
Thost 017
50 : :
unit: million gha - Bmcaplamty )
40 IEcological Deficit
—Ecological Footprint
30
20
YHHAE S50
10 AH&ol= Yel+&50/
7R0] 3f&5f=
3 Yejeraer] L2
b6l 1966 1971 1976 1981 198 1991 1996 2001 2006 2011 ' g%{ 5—&/5} /-{-/g; TRl
10 =7fo| YH+&5 1
YEER=9] AF0/
20 A o/of
0 @ ourmauz
H5} MEIS|EI A 0] AlE|
<) X
Sot MEIHTNMA 2 AE

() olsjoixidjora
ng EWHA WOMANS LINIVISSTY

34



7|3 ey Fat St

The North Korean government has reported data on energy usage amounts, greenhouse
gas emissions, and air pollutant emissions in several official reports.

UNFCCC Ratification: 1994 (12/5)

- UNFCCC (United Nations Framework Convention on Climate Change): Entered into force on 21
March 1994

Submitted the First National Communication to the UNFCCC secretariat in 2004 (May)

Kyoto Protocol Ratification: 2005 (4/27)
- Kyoto Protocol: Entry into force on 16 February 2005

Submitted the Second National Communication to the UNFCCC secretariat in 2013 (October)

, e , Paris Agreement Ratification of South Korea: 2016 (11/3)
Paris Agreement Ratification: 2016 (8/1) -
- Paris Agreement: Enter into force on 4 November 2016 /VP© Submission of South Korea: 2015 (6/30)

Submitted the Intended Nationally Determined Contribution (INDC) in 2016 (September)
Now...Preparing the Third National Communication

X748 At (Clean Development Mechanism): £, 671 AlY S &

+ The CDM allows emission-reduction projects in developing countries to earn certified emission

reduction (CER) credits, each equivalent to one tonne of CO,.

CERs Project Desig_n Document

PROJECT DESIGN DOCUMERT FORM [COM-S5C.PDC) - Varsion 1) ";}

CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCTMENT FORM (CDM-35C-FRIY
Vershon 09 - I effect a of: 12 December 2006

emission
reductions

. n GHGs

Capital and

tec nngV"/

% CERs (Certified Emission Reductions)

The CDM projects hosted by North Korea are good examples of the intention of the North
Korean government to participate in the climate change regime. It indicates that North Korea
desires to receive support from the international community.
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Input energy 1) Input energy for power generation in North Korea 2) Electricity output
for coal-fired - ,
Thermal power plants : Total electricity output in North
power connected o Coal input Korea by the 6 CDM PDDs
generation WPG EPG WPG +EPG Sum Electricity
by famllty Chongchongang | Chongjin Ol input Output by
i ¢ Electricity output from coal il
Dongpyongyang | Pukchang | WPG + EPG Bty ouput o oal | facility
e— Transformation Electricity output from oil
G | Electricity output from hydro
Hydropower plants 3) CO, emission factor of electricity of North Korea
Input energy by—I ’ Emission factor by ’ ‘ CO, emission by ’
WPG EPG fuel energy input energy
Daedoggang | Anbyon | Coal j X [ Emission factor of coal ] = { CO, emission of coal ]
Namgang | Bujon -._ Qil j X | Emission factor of oil } = [ CO, emission of oil ]
’ Transformation Sum
Supung l Hochon ’
= Emission factorof |- CO, emissions from
X = 2
Sodusu Elestricky L electricity J input energy ‘
Tongchon Hydro _ CO; emissions from input energy | |
il Electricit | -
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o1 ETAETAGTAN  Daily operating time (hours) — Generation capacity: 10 kW
12,000 - South Korea
Pukchang E it 92% |
| = [ Hydro Power Plant m
N [ Thermal Power Plant (including both
3 800 - Dongpyongyang apthrgcﬂe and
5 bituminous
L Pyongyang | faclites
2 1
g Chongchongang ST
8 i 0 uncnon
w4000 | Chongjin f° 1
2% 17% 88% 46%
2000 - | H m : E
0 IIIIlI‘ ||I.-..E‘II"II"I llll_llllll “lIHHHHqHHﬂHHH[NN”HHHHH
oo <ol ‘mm‘,\'m‘m,\. O O O A ,\mmmm‘,\'m‘m
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Anbyon | Bujon |Hochon | Sodusu ‘Lfnngrhnr(“ gjinPukchang Daedoggang | Namgang Supung d Pyongyang | Sunchon
EPG Hydro EPG Thermal WPG Hydro WPG Thermal
Electricity output trends of each power plant connected to the Eastern Power Grid (EPG) and the Western Power Grid
(WPG) in North Korea between 2005 and 2009.




South Korea

The integrated average power generation efficiency of coal-fired power (2007~2009)
plants connected to the EPG and the WPG: 23%

Example energy flows in a typical 500 MW subcritical Evolution of coal-fired heat and power plant
pulverized coal-fired boiler (IEA, 2010) efficiency in selected countries (IEA, 2010)

Feed heating 38% 55%
- — Japan
50% - --- —— Rep. of Korea
_ Electrical ) — Ausiralia
: _ output 39% 45%
Heat input ) 40%
Boiler losses 5.5% ! 30% -
Steam range and feed radiation loss 0.5% 95% o 1\ 1t
Condenser loss 52.5% i \ N
20% - \y Dashed: annual data
Turbine-generator mechanical and electrical losses 1.5% Solid: five-year moving averages)
15% T T T T T T T T T
Works auxiliaries 1.0% 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Data presented in the six registered
CDM PDDs between 2007and 2009 South Korea
1,600
(unit: gCO kWR) ..
r Co
1,200 -
1,000 +
800
==PDD North Korea
600 - =
==|EA North Korea .
o =IEA Non-OECD Asia (excluding Ching) D214 from electricity and heat
400 - WA St K generation using coal/peat as
a0l Rore presented by the International
w00 - IEA_China Energy Agency (IEA, 2011)
IEA World between 2002 and 2009,
0 1 1 . 1 :
2002 2003 2004 2005 2006 2007 2008 2009 () ojgtoyxjcyet
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Improve the power generation efficiency would be necessary for bad air quality
with “reliance on energy produced from coal in low efficiency thermal power
plants (MLEP, 2012)” in North Korea.

- If the average power generation efficiency of North Korea coal-fired power plants increases
from the current level (23%) to that of coal-fired power plants in South Korea (39%), while
maintaining the current amount of energy input.

= The emission performance of carbon dioxide would improve by about 41%, from 1,500
gCO,/kWh to 869 gCO,/kWh. The emissions performance of other air pollutants would also
improve by the same percentage, about 41%.

= The air quality of North Korea would improve, positively affecting the air quality in South Korea.

* Financial and technical support from outside of North Korea would be necessary in order
to improve the technology for better emission performance, better air quality to be

carried out eIIectiver in North Korea. >
[ R s
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Sustainability: "the ability to sustain” or, "the capacity to endure."

* Supply > Demand: Sustainable
- Supply side: Biocapacity

* Demand > Supply: Un-sustainable - Ecological Deficit! _ | _
- Demand side: Ecological Footprint

= Import from outside (other countries) ~ South Korea

= Exploiting resources (compromising the ability of future generations to meet their needs) North Korea
Demand against Supply

16.0 (gha per Caplta) 25 (gha per capﬂa} Mid-1990s: BIQ Famine in NK

144

- Ecological Footprint
120 Biocapacity

1ag

20 4

14.58 in 2012 s |

South Korea North Korea 1.60 in2012

Lower than South Korea, but
higher than the Biocapacity.

ns

1961 1966 1971 1976 (981 1986 1991 1996 2001 X006 2000

(data from GFN (2016))

SEf A= 70

Net consumption of a country (= production + import - export)

Several types of Yield
consumption Amount to hectare (t > ha)
* Crops, Grazing, Fishing, Forest, YF
SRR Country-specific to world average
(ha - wha)
Universal unit: EQF
Global hectares (gha) Land type-specific to Universal
(wha - gha)

(Source: Monfreda et al., 2004; GFN, 2005)

Total Ecological Footprint of a country (global hectares or gha)

Glossary of ecological footprint: A measure of how much area of biologically productive land and water an individual,

population or activity requires to produce all the resources it consumes and to absorb the waste it generates, using
prevailing technology and resource management practices (GFN, 2015).
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BC =ZAN1 * YFNJ* EQFi *IyFi
i

YFy =
¥ Yw;

-A: Bioproductive area

-¥F: Country-specific yield factor
(National Yield/ World average Yield)

-EQF: Equivalence factor

-IYF: Intertemporal yield factor

-i: Land producing products

=¥y National yield

- ¥y World yield

National ¥

Be=at World Y
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Ecological Deficit/ Overshoot

DEMAND

+(EQF = 1YF) H—

(When, EF > BC)

Overshoot rate (OSR) =

Ecological Footprint _ Demand
Biocapacity Supply

Affecting Factors

Population -

Consumption intensity

—> Area —
— Yield factor =
> EQF x IYF

L .= Z EFg; =
i

ma Ecological Footprint

0

- EF ¢ Ecological footprint of Consumption

EF = EFp+ EF;-EFy |
- EFp: Ecological footprint of Production
- EF;: Ecological footprint of Imports

- EF g Ecological footprint of Exports

(5

P;
EFp = Zi’? « YFy; +EQF, + IVF,
Sk

- pop+ LF
POP

- POP: Population

% Consumption intensity by sector
-j: Sectors (crops, grazing, fishing, forest,

carbon, built-up)

Ha A Hi X ~
= oto| YEel &0t YEj L Xt= 20](1961~2012)
350 25
BNK Grazing ONK Forest Products ®NK Fish ©NK Crop ®NK Built-up - ) )
g -fé !M{ (iraz:lng -
_g 200 :E 20 u u“ﬂ Wuﬂﬂu ::; ?ilr]:-slﬁnduue.
E iﬁ INK Crof
; H 2 uﬂuﬂﬂu Cmp [ ENK L‘a::un
g 150 E 15 A I 1 ENKBuiltup
; Forest 2 u H
: 100 H w % 10 1 uﬂ u
| 3
SIU Crop E []-5 HII“ Il H‘ ““””I
i -.,.,.,,.,.,.,.,.,.,.,.,.',u,u,u,n,l,n,l,:,|,|,|_||,|,|,|,|,I,I,I,|,||,|'_||||,|,|,|,|,|,|,|,|,|,|,| " ”I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 I%ﬁ 1991 1996 j'I]'[FI 2006 2011
(data from GFN (2016))
£5t0| MEf4+82 £0[(1961-2012) S810| MEfRL 20](1961-2012)
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Area (million ha)

9.0

8.0 A

70 4

60 4

291 20|(1961~2012)

NK Crop Land
=MNK Forest Land

Yield factor (unitless)
=

NK Crop Land
—NK Forest Land

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

||||||||||||||||

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

ALZ| M ARAIOI R} 2£0](1961~2012)

(data from GFN (2016))

Population (people)

30

20 A

0

unit: million gha

BNK Population 40
35
30
25

20

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 961 1966 1971 19% 1961 19% 191 19% 2001 2006 2011
(data from KOSTAT (2017)) (data from GFN (20186))
=0t 9l £:0[(1961~2012) S50 0l B7Y HEfEXl= ££0](1961~2012)

== Biocapacity
—Fcological Footprint
—Ecological Footprint (1961 Pop.)
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mmLog (1(EQF*IYF)at 1966=1) =3Log (1/YF at 1966=1)

mmlog (1/A at 1966=1)
mELog (P at 1966=1)

(unitless)

ELog (EFPC at 1966=1)

==log (OSR at 1966=1)

1976 1981 1986 1991 1996 2001 2006 2011

1971

1966

06

0.1

(unitless)

Pat 1966=1)

==Tolal A (al 1966=1)
===(SR (at 1966=1)

Total YF (at 1966=1)
++ Total EQF*IYF (at 1966
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More Sustainable ornot? -

North Korea

South Korea
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Possibility of increase the consumption of energy

Scenario: Assumptions for Total Primary Energy Supply (TPES)

TPES in South Korea

In the 2" Energy Master Plan (2011~2035) Final Energy Use by Fuel: Redevelopment Case
: : 1600 e
Case l) Maximum: Same value in 2035 EMADMREOL  BoTERPENGPID
o ! 1400 ——— ONATURAL GAS BLPGBOTTLED GAS
Case Il) Minimum: Same value in 2011 b | B e R
1200 W) OGASOLINE BFIREWO0D
ﬁO‘KING COF\LEKE- = H&ﬁ%ﬂg-
: 3 10 HCHARCOAL DAVIATION GAS
TPES in North Korea £
1) High uncertainty - Applied historical data (1980~2014) %
a) TPES: Same value in 1985 (Maximum value) a0

b) TPES: Same value in 2014 (Minimum value) 2
2) TPES per capita is same as that of South Korea in 2011

0
EEELEFIIIISPES ‘0288 HP)

c-1) Maximum Population (~2055) _ N Instute, 2012)
¢-2) Minimum Population (~2055)

ESEUS AHO| D2 HHYS 015

— |
Estimation of the energy consumption in the Korean Peninsula
» |f the energy consumption per capita in North Korea after integration be the same as that of South
Korea in 2011, the energy consumption in the Korean Peninsula as a whole would increase by 45%
compared to its value in 2011.
600 -
e LKPTPES I'.S‘KTIES ¥ NK TPES = :
500 | (Yeo and Kim, 2016 Base Case) Historic (2011) 1.00
a) NK: 1985 1.39
400 | i : | | Casell
' {;5: b) NK:2014 1.35
300 4 2035) c-1) NK: 2011 SK (POP_max) 1.82
o | c-2) NK: 2011 SK (POP_min) ~ 1.79
| a) NK: 1985 1,04
100 1 Casell b) NK:2014 0.99
_ (SK-2011) ¢-1) NK: 2011 SK (POP_max) ~ 1.47
Base Case) Casel-a) Case I-b)f Case [-c-1) Case l-c-2f Case 1I-a) Case Il-bf Case [1-c-1)Case [1-c-2 0_2) NK: 2011 SK (POP min) 1.44
Higher demand - Increase the environmental effects such as air pollution! oz
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Q&A

Thank you:for.your attention!

mjyeo9@gmail.com
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