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Abstract : Trends of food and energy consumptions in South Korea, North Korea, and the Korean
Peninsula were shown and consumptions of food and energy for the integrated Korean Peninsula
with several Cases were predicted, and the directions for the environmental resources management
were suggested in this study. The Food Supply Quantity, the Protein Supply Quantity, and the Food
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Supply of North Korea were less than those of South Korea, the Eastern Asia, and World after 1990s.
However, it is expected that the food consumption in North Korea will increase, if two Koreas are
integrated. If the Food Supply Quantity of North Korea is the same as that of South Korea with the
maximum projected population of integrated two Koreas by 2055, the food consumption in the

Korean Peninsula would increase by 25% compared with the 2011 food consumption of integrated

two Koreas. Thus, the choice of diet should be carefully considered and the increase of agricultural

productivity is required. Energy consumption in North Korea is very small comparing to that of

South Korea and fraction of coal in energy usage of North Korea is very high. If the energy

consumption per capita of North Korea after integration be the same as that of South Korea in 2011,

the energy consumption in the Korean Peninsula would increase by 45% compared with the 2011

energy consumption of integrated two Koreas. To minimize the environmental effects caused by

energy consumption, the energy plan with the reduced fraction of coal in energy supply of North

Korea should be adopted and advanced technology with higher efficiency should be applied to

establish or expand the energy facility in North Korea.

Keywords : North Korea, Integrated Korean Peninsula, Food Consumption, Energy Consumption,

Environmental Resources Management
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Table 1. Items in the group of the vegetal products, cereals, and animal products (FAO 2016).

Vegetal Products

Alcoholic Beverages, Fruits - Excluding Wine, Oilcrops, Pulses, Spices, Starchy Roots, Stimulants, Sugar &
Sweeteners, Sugar Crops, Treenuts, Vegetable Oils, Vegetables

Cereals*

Animal Products

Animal fats, Aquatic Products - Other, Eggs, Fish - Seafood, Meat, Milk - Excluding Butter, Offals

* Excluding Beer
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Figure 1. Total Primary Energy Supply (TPES) of North

Korea in the Statistics Korea (KOSTAT), the
International Energy Agency (IEA), and the
World Bank Statistics and Total Primary Energy
Consumption (TPEC) of North Korea in the
Energy Information Administration (EIA) Statistics
(data from EIA (2015), IEA (2015a, 2016),
KOSIS (2016a), and World Bank (2016)).

AU A7)t B3t o | A] AH]sF 240 3=t &
A A2E Fgsta 9 H(IEA 2015b; KOSIS
2016¢). A olvA] A= Eitol = gl oy
A AmE FAT= HolA AL AARE T
o] Fsl= AANZE, A 44 E T T2

53 A Ayt digt A3 AsEo] Qv Aol
A A= S gkt A AR Q1A E L QIThHKOSIS
2016f). 2 B2 2 Ao A= FAH AR (KOSIS
2016a, 2016b)E &3t oy A AAR= 853t
e AR E YIS A8 sl Jet 2wl F
&1 A% A2 (KOSIS 2016a, 2016b)S 245

Q]
=2
.

J

N
ot
ox
Ral
rio
>
=
o
=
I
0z
e

o
>

A
=)
1o
i
iG]
ox

>
>,
©
olN
N
b}
dlo
é
F_d
2 o 32 mx off

aHlE FF

F7F HEsto] S RAE)
< 7M= 16%°] st 57 1
A2 20139 9F 1,250 keal2 A4
2,100 kealic} 3540}, 52 F41e) 707

o2 M

>

.

rlo

o

o2

rot %

N

SUNREH

by A

R
o Ty

— ﬁ.‘L 1
ol ol e R

=)
==

e
e

]I_u
o ofl
>~ o2

oy
é
j
off
=CI>£

N
PﬂJ
_IZ 19 m'hl

%

N
G
i)

T
ot
o

= rlr
=

= R}iJ

=
utt
i)
]
¥0,
sl
=
ES
&
é
DO
(@]
@
i
, &
-lN
r d
1o
1
o rm

Avl gpHoR Ao BT MY Bavt

wheby B Ao) A E3 ol F Bt A
o AR T, B 2]
QI ATk Al FEBHFESQO] o] At F7Hkh

=
Q15 41zt 4

7S, B8 A e 9ol A 3T
%

=
o

e

i
>
olgt
£
£,
o
_lN 12
10 o

ol

< Case 1) 20119 53t Fg=Fo] A= {4,
Case 2) 2011 3t 3557} 54, Case 3) 2011
4 Sobrot FFHI Y, Case 4) 2011 AlA| &
T TY A5 esto] g o] ATt Al

FFHFood) Fshaict, Agggol M
FAT A opITk, A4k, 22, 97] 59 A
ol WolLy] fRolet, shAlu FHAFFEF
& S ol AL ool S G dleka
SE3 2 AT ACE AuFe] Adel St



266 EFISEI H25H M4

WES] 79 1961938 20119714] Q21 A
q

=
IS AR TSl Folg uslon, 24
A

g 1985DI o]@ AETEO 2 ?—Aﬂ
- S7150] WolA|m, TURt 7|k = 27} T4
28ohd aHFE 54 A olF fdsh= AYE
LrEhfi i, Hate] Qi Al

= 2097H= 7he-l 6812 Hl-p-
v 2 o3t ARsto|t) 181 Yatke] 20196 PR
A5 e T AR EE2 150%E HaL B
9 FFao] HFvEo] g, oA AFulEE
ofuA] HasAel 7H7H(KCDCP 2013) A7 3

QA SRl R F7bE AT e
obd o2 peksict, weh Wate] Uolg A 3
o 2011907} B stk gt

ST T9l0] ozt A% B Hek) Bt
o izk Al THEE ST ATE Bl 44
stof}. Wk Bh0) gk Al B By
3 242}9] Aol olgk T AT Fato] 4
s, ekl S HERE 5 ARE 55
= AL E7FssEE 2055744 €] 5417 (KOSIS
20164, 20166)9] oA B3 2174 % H gt A
Zhol ot ks Qo] 4714 Aol v B A1
stk B¢ avEe] A @ A4 23 A7

Quadrillion Btu

14 4 \_/~\\__ﬁ/\~\,\/\

e —

- = = =TPEC Germany, East

8
6
—TPEC Germany
49 = <
2 ==TPEC Germany, West

0 T T T T T T T
1975 1980 1985 1990 1995 2000 2005 2010 2015

(a) Total Primary Energy Consumption

20324 78,542 A, 2055 72,133 Aot} 2011
A E gt 53k Qlt= 77} 49,755, 24,227 A
o|glar, gt B3 Q= 73,266 HHo|glon
2 5 e Ao 24 4t 2011 QAR
o 5,276 AT won, #a 34 Q4= 1,133 A
At

2) oA Av)F oS w9 1%

ek 53H0) o | A] AxH|gk} 40H] e Zpo]
7b S 231, BRko) miE o |z Ag A=t —HrXH
SR F o] oA 48 ®slof| 3t oS
- ol T olF BANES H]Eﬂ 1jrokt*
P 27 aPgitd m
E8/do] B AF Ao,

SHFE o) o qR] AxnlekE oflidstr]of ShAl
o] F&ol e o|A -8 ¥} Al E A
YUY A T ol % oAU A aHlE F A
5 UEHTh FoldA] aHjee -5 ﬁﬂr TA
Of A aHRE 9t Alo] fE] FAH= A2
AT o A] 2T A=t %’\Fﬁﬂﬁ‘:}b 7
hFigure 2 FX), LT oY A] An|gEe 4]
0] § A2 A5 el r pEEE ol F¢
AR ME] g7t 55 Qlqtich Fa Wl of
og o] Htﬂ 2~ 011:} E%_] /\];H 55_4 o]:rLL A—]
QI19] oF 25%°] EFsFTHKim 2010), 2 At
Me TE=YY FoUA| aH|Fgo] A5} 15

gy

It Mo e —1> 3 o ood X2 e

o

(]

300

Million Btu

250 -

200 4 .
o2 I

150

100 -
—TPECPC Germany

= -TPECPC Germany. East
~——TPECPC Germany, West

50

0 T T T T T T T
1975 1980 1985 1990 1995 2000 2005 2010 2015

(b) Total Primary Energy Consumption Per Capita

Figure 2. Trends of the Total Primary Energy Consumption (TPEC) and the Total Primary Energy Consumption Per Capita
(TPECPC) in the Former East Germany, the Former West Germany, and Germany between 1980 and 2011 (data

from EIA (2016)).
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Table 2. Cases for the estimation of the energy demand in the Korean Peninsula.

South Korea (SK) North Korea
a) Max. TPES between 1980 and 2014 — 1985 data
Case b) Max. TPES between 2011 and 2035 Min. TPES between 1980 and 2014 — 2014 data
c-1) — 2035 data 2011 TPES per capita of SK & POP_max
c-2) 2011 TPES per capita of SK & POP_min
a) Max. TPES between 1980 and 2014 — 1985 data
Case Il b) Min. TPES between 2011 and 2035 Min. TPES between 1980 and 2014 — 2014 data
c-1) — 2011 data 2011 TPES per capita of SK & POP_max
c-2) 2011 TPES per capita of SK & POP_min

* Max.: Maximum/ Min.: Minimum/ TPES: Total Primary Energy Supply/ POP: Population
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Figure 3. Trends of the Food Supply Quantity (FSQ) in South Korea (SK), North Korea (NK), the Eastern Asia (EA), and
the World between 1961 and 2011 (data from FAO (2016)).




o

o
(o]

I
s

o (o
pou)
o
Ko
2
ox
e
4
x0,
o

s
Lo o
o 2
ro, oF
ofl o
g o

g, o & or

8—11‘11‘[1
2 o
N
b

| g3to] ¢k 96.0 g/caplta/yri 7}7~1- =
& HAaL, Foprlohz detat A9 vlgt gt
94.5 g/capita/yr, AA= 2F80.5 g/capita/yr
H3Re oF 56,3 g/capita/yrE 7H ES 3
(Flgure 4 Z2). Figure 494 thilz]

= 5, AAY sE4 AEd
& tﬁﬁ} }iﬂ A9k 19619 oF 32,0%°]
7} 2011 0= ©F 39 5% % Tha F7)5te] F& H|E
I OAbERA U AlEA AZZRrHs =obh Ul
FOoRAlob= w7t E A Fhske] 19619 o= 2t

Pl

2o ¥ Rk

_':1_]0

©

E

i

= 1>

ofN mH 2
o HJ iui
;9 ofd ofd ;
N Lol oo

l

=z O

19.5%0° 10“145% 2]
o]& Holr} 19909 o]T 7+A%
at St

=
PR i

5
-3
N
fl
1>
iG]
o,
1>
. o
:44
ru{n
H
o
'y
rlo
T I

T 2
M
o
n{n
-

b O{ZJ
ol rlo
_‘\1_4

2
<
DO
(@]
S
=)

o 1k 2 ol E
o :
tlo
off

(Figure

@
F—TLHJQ%FP.L'EL

e % 3

rUS
e e
L ofl o

= =
FAFSHA S35k Xﬂﬂo}l’ nE 7ML
op7} 7V 7hatE A 71t 20114 ‘E-hi |
keal/capita/yr= 7} w2 g2 HOlaL, FoMA ok
3,043 kcal/capita/y, AlA= 2,870 kcal/capita/y
olu, B2 2 100 keal/capita/y = 7FE W& &
H‘;";E}(Figure 5 ilx) olo]ul- olol odak :r_:Labo

7} 10,4%, 13.9%°1k7F 20118 0ll+= 22} 46.6%, =9 HFol 7MY w2l F=9 vlgo] 19619

120 g/capita/yr

mun'”'Wﬂhﬁ”w&ﬂ““””“”'“” g

||||||y||||I|||HﬂHﬂ|HTH%ﬁm|““m,””” |[||||||||1|IIII"@| Jiiertaes! 11
nunllI|lII]||]||”"""""”””'|||”||| A u|||||l|||IIIIIIIIIlI|||||||””l”"”"”"l”” ||||||||||||||||||||||”””|”""”"”""””"
mvegetal Products O Cereals - Excluding Beer ~ ® Animal Products
Rt \HHW HH e

World PSQ
||||||||||||I|I|||||||||”|"m”""H"HWm ||||||||||1|I9|7||l|||||||!|9|!;|1|||I||||1|§!yl|||||||||||| um|uu!gylmn||!|9|1|1|||||Hm|||m|\m I MI||||\|I|991|||W|HH

Figure 4. Trends of the Protein Supply Quantity (PSQ) in South Korea (SK), North Korea (NK), the Eastern Asia (EA), and
the World between 1961 and 2011 (data from FAO (2016)).
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Figure 5. Trends of the Food Supply (FS) in South Korea (SK), North Korea (NK), the Eastern Asia (EA), and the World
between 1961 and 2011 (data from FAO (2016)).
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Figure 6. Trends of the Domestic Supply Quantity, the Export Quantity, the Import Quantity, and the Production in South
Korea and North Korea between 1961 and 2011 (data from FAO (2016)).

oF 81.6%0|d Hete] 49 uFo] A A
o % 2011 43,0%= 40.1%9} 16,6%2 A1&A4 2
suA AETel vl =2 HEE Bt} 53
745 ARl 4Y EF FagelAl FES vlge] A

3] 60~T0%= Ut =9k}, Fot
*lo}ﬂ 45 G229 vlgo] AT 19614 58.5%
o A 20119 46.2%= Fato] v|sjA TaZo] Zka1,
A|A L] 7S FEC] ulFo] A <] Watx] okof 19614
49.5%4 20119 45,1%2 R rHFigure 5 22).

Ikl Bako] Alek o AFSRS Figure 63} 20|
Hl W) B, Jeke Algk FF=F(Domestic Supply
Quantity)oll A =uf AJ4HF(Production)®] 50|

WA ZOlBT 59 vlFo] Lokt uh, H3e

O

i 1==] S o} A
U FEFY diREel aul AAEY As &
I sl U = 5 H3
U}, A% A Hato] ehieh AT, Bt
350
MTOE
300 - m Korean Peninsula
O South Korea
250 A m North Korea
200
150
100 +
50 4
o LKL RLRLERRN O K R A R A R KA A e R
1990 1993 1996 1999 2002 2005 2008 2011 2014

Figure 7. Trends of the Total Primary Energy Supply in
South Korea, North Korea, and the Korean
Peninsula between 1990 and 2014 (data from
KOSIS (2016a)).
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Korean Peninsula between 1980 and 2014 (data
from KOSIS (2016b)).
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Figure 12. Total Primary Energy Supply (TPES) of South
Korea (SK), North Korea (NK), and the Korean
Peninsula (KP) by case.
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Table 3. Ratio of the Total Primary Energy Supply in the
Korean Peninsula of each Case to the Base

Case.
Base Case: Historic (2011) 1.00
a) NK: 1985 1.39
Casel-SK: |b)NK:2014 134
2035 ¢-1)NK: 2011 SK (POP_max) 1.82
¢-2) NK: 2011 SK (POP_min) 1.79
a) NK: 1985 1.04
Case [I-SK: |b)NK:2014 0.99
2011 ¢-1)NK: 2011 SK (POP_max) 1.47
¢-2) NK: 2011 SK (POP_min) 1.44

* SK: South Korea/ NK: North Korea/ POP: Population/ max:
maximum/ min: minimum
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