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Abstract

While protecting its lives and property from natural disasters such as floods and droughts, North Korea
needs to develop into an informationized industrial society by securing renewable energy power in the era
of energy transition. In addition, existing research has considered that a policy of continuous and
consistent expansion of renewable energy based on the safety of the lives of ordinary people could be the
solution. South Korea needs to recognize that the supply of energy for a minimum of living is more
important to the North Korean people than the economic benefits of securing North Korea's renewable
energy market. Therefore, in this paper, from that point of view, we have calculated the amount of
electricity that North Korea lacks necessary for the lives of its inhabitants that can be replaced by
renewable energy, and considered ways to estimate the market value.
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<Table 1> Industrial Revolution and Energy Change

of carbon fuels such as coal

(1780~1800)

Division Main Energy Remarks
1% industrial o ) ) o ) ) )
revolution Use of steam energy through the use | The first industrial revolution of mankind, including the invention of

the steam engine and large—scale production plants

2" industrial
revolution
(1890~1900)

Carbon fuels such as coal and
petroleum, electricity use

Invention of internal combustion engine, revolutionary reform such as
Ford system, establishment of automatic production system such as
conveyor belt, mass production of automobile, etc.

3 industrial

Use of carbon fuels such as coal and | Digital revolution such as computers, information society such as

revolution etroleum, and nuclear ener factory automation
(1980~1990) | ’ &y Y
4™ industrial . 2016 World Economic Forum advocate, big data, artificial intelligence,
. Electricity produced by nature— . . . . .
revolution . robotics, Internet of Things, unmanned aerial vehicles, 3D printing,
friendly renewable energy . . .
(2010 ~) technological innovations such as nanotechnology.
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<Table 2> Change in the world's primary energy ratio (unit: million toe)

Division petroleum Coal Gas Nuclear Renewable Total
Year 2020 4,093 3,721 3,322 702 2,230 14,068
Year 2050 4,735 2,813 4,191 967 5,058 17,764

Average annual +0.5% -1.0% +0.8% +1.1% +3.5% +0.8%
growth rate
weight change 29% = 27% 26% = 16% 24% = 24% 5% = 5% 16% = 28%
Source : IEA, World Energy Outlook 2021, Energy Economic Research Institute, Energy Statistical Yearbook
<Table 3> Change in the ratio of future power and energy sources (unit: million toe)
Division < i el liquid fuel gas fuel solid fuel heat (+ etc.) Total
energy
Year 2020 1,953 3,759 1,641 2,130 375 9,858
Year 2050 3,439 4,755 2,352 2,037 558 13,141
Average annual +1.9% +0.8 +1.2% -0.1% +0.4% +1.0%
growth rate
weight change 20% = 26% 38% = 36% 17% = 18% 21% = 16% 4% = 4%

Source : IEA, World

Energy Outlook 2021

, Energy Economic Research Institute, Energy Statistical Yearbook
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<Table 4> The magnitude of the economic damage in South and North Korea by flood type

Division

South Korea North Korea

Unspecified floods (A flood that is not particularly distinguishable)

About 400 million $ About 2.2 billion $

to a short period of heavy rain)

Sudden flood (The phenomenon of a rapid inland surge of water due

About 1.9 billion $ About 10 million $

filling inland)

General Flood (Flooding of water flooding rivers due to rainfall slowly

About 600 million $ About 15.3 billion $

Total

About 2.8 billion $ About 17.5 billion $

Source : From Year 1980 to 2008 North Korea Disasters, Centre for research on the Epidemiology of Disasters (http://www.emdat.be/)

<Table 5> Number of Disaster Deaths and Victims in North Korea

— Year! o005 2006 2007 2010 2011 2012 2013 2015 2019
Division
e . 278 720 30 74 147 51 33 -
(people)
N”mtégs;;dlms 16,298 | 91,824 [1,172,167| 95785 | 57,592 |3,137,550| 848,690 18’0(1)3’54 10’180’00

Source : Statistics Korea "North Korea Statistics Portal, IFRC, (International Federation of Red Cross)
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<Table 6> Indices related to population and electricity by year in North Korea

Year| 1970 | 1975 | 1980 | 1985

Division

1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2019

population

(1.000 people) 14,410 | 16,275 | 17,472 | 18,877

20,293 | 21,862 | 22,909 | 23,904 | 24,549 | 25,184 | 25,666

power generation

capacity (MW) 3,550 | 4,530 | 5,010 | 5,960

7142 | 7,237 | 7552 | 7,822 | 6,968 | 7,427 | 8,150

power generation

(billion KWh) 14.0 18.3 21.2 25.1

27.7 23.0 194 21.5 23.7 19.0 23.8

Power consumption

i)
per person (KWh) 909 1,019 | 1,099 | 1,204

1,237 906 712 807 743 654 446”

Source : Statistics Korea "North Korea Statistics Portal,

V1971 yr. data, ? Energy Statistical Annual Report by Korea Energy Economics Institute
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<Table 7> Possibility of compatibility between economic growth and greenhouse gas emission control

Division Researcher Contents

— A study on the relationship between economic growth and greenhouse gas reduction

in developing countries
J. A. Sathaye & N.H. — If energy efficiency is improved and smart forest policies are implemented, it is
Ravindranath(1998) [12] possible to reduce greenhouse gas emissions without negatively affecting economic
growth. It is desirable to improve efficiency and change tax policies rather than

increase energy supply.
— A study on the relationship between carbon emissions and GDP in countries

. transitioning from socialist countries in Eastern Europe to a market economy
M. Grubb, B. Miiller, . .. . . . .

o L. Butler (2004) [13] — It confirmed the fact that it is not impossible for developing countries to pursue
po§1t.1ve ’ the values of economic growth, carbon emission control and environmental
opiion protection at the same time.

L. A. Duguma, S. W. — A study that explores the transition conditions that will create synergy between

Wambugu, P. A. Minang, climate change adaptation and mitigation policies in developing countries
M.Van — Proving that there is a synergistic potential with a relatively higher vulnerability

Noordwijk (2014) [14] to climate change than income.

— A study on whether developing countries are responsible for mitigation of climate
A. Michaelowa & K. change according to the CBDR (Common but Differentiated Responsibility) principle
Michaelowa(2015) [15] adopted at the United Nations Conference on Environment and Development in Rio.
— The dynamics of global international climate negotiations are expected to emerge.

— A Study on the patterns of economic growth and environmental pollution
neutral — Economic growth and environmental pollution go hand in hand, but after a certain

.. Stern, N. (2006) [16] turning point, an inverted U—shaped time series is shown. The background of EKC's
opinion . . - .

operation is the development of technology, and eco—friendly policies and rising
energy prices are the facilitating factors.
— A study on whether developed countries' climate mitigation policies contribute to
negative | Z. Hussein, T. Hertel, A. poverty reduction in developing countries.
opinion Golub(2013) [17] However, when forest carbon sequestration projects in developing countries
(prevention of deforestation, reforestation, reforestation, etc.)
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<Table 8> South Korea Electricity Consumption by Year

. e 1971 1975 1980 | 1985 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2019 | 2020
Division
total power
. 8,883 | 16,630 | 32,734 | 50,733 | 94,313 |163,270(239,535(332,413|434,163|483,655|520,449 509,269
consumption (GWh)
Power consumption| 0. |1 | g5g | 1943 | 2202 | 3,640 | 5067 | 6,883 | 8883 | 9555 | 10,039 | 9.826
per person (KWh)
Source: Statistics Korea, Korea Electric Power Corporation, "Korea Electric Power Statistics,
<Table 9> Calculation of power shortage in North Korea
North Korea(2019)
. South Korea(1980) i ici
Division Current Status required amount (based s et
(&) B South Korea) (C) amount
" (D=C-B)
power production (a) 37.2 billion KWh 23.8 billion KWh 23.8 billion KWh -
power consumption per 859 KWh 446 KWh 859 KWh 413 KWh
person (b)
population (c) 37,496,815 25,666,000 25,666,000 -
total p&‘iiigemand 32.2 billion KWh 11.5 billion KWh 22.0 billion KWh 10.5 billion KWh
spare power (e=a—d) +5.0 billion KWh +12.3 billion KWh +1.8 billion KWh -

Source: Statistics Korea
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<Table 10> Unit price of electricity sales in South Korea

Division 1971 | 1975 | 1980 | 1985

1990

1995 | 2000 | 2005 | 2010 2020

unit price

(wor/KWh) 6 17 51 68 53

65 75 74 86 112 109 110

Source: Statistics Korea, Korea Electric Power Corporation, "Korea Electric Power Statistics.

<Table 11> South Korea New and Renewable Energy Generation and Generation Ratio by Year

Division 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
gl Do‘gfvif“emon 532,214 | 543,161 | 546,387 | 561,224 | 562,219 | 578,013 | 594,586 | 579,937 | 589,148
New/renewable eneray | 1o o0 | 91500 | 27,020 | 37.320 | 41,049 | 47.305 | 53.665 | 52.289 | 43.062

generation (GWh)

Renewable energy

generation rate (%) 367 3.96 4.95

6.65 7.30 8.18 9.03 8.88 7.43

Source : Korea Energy Corporation New and Renewable Energy Center,

"Renewable Energy Supply Statistics; Each year
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