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Abstract

Due to environmental issues such as global warming, the importance of renewable energy is growing.
Solar Power System is one of the most growing eco-friendly energy industries in the world, but
Korea's solar energy industry faces fierce competition due to the trade regulations and changes in
energy related laws in the major markets such as the U.S., EU and China. Therefore, Korea needs
to diversify its export markets towards emerging markets. This paper analyzed 162 countries in the
world and developed a model to measure how promising the countries are. GSMI(Grid connected
Solar Market Index) and OSMI(Off-grid Solar Market Index) are invented based on the models. By
using the developed model and the data of 162 countries over the 15-year period from 2000 to 2014,
the foreign markets are ranked for searching the export market. According to the analysis, China,
Japan, U.S, India and Taiwan ranked first to fifth in GSMI and OSMI ranking, which were followed
by China, India, Bangladesh, Philippines and Afghanistan. The model developed through this research
is expected to provide a more reasonable and scientific approach to the advancement of the Korean
solar energy industry into overseas markets.
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Table 1. Renewable Electric Power Global Capacity (2015 ~ 2016)

(unit: GW)

Technology 2015 2016 change
hydropower 1,071 1,096 + 25
bio—power 106 112 +6
geothermal power 13 13.5 + 0.5
solar PV 228 303 + 75
solar thermal power 4.7 4.8 + 0.1
wind power 433 487 + 54

total 1,856 2,017 + 160.6

Source: REN21 (2017)
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Table 2. Top Global Solar PV Total Capacity

Rank country 2016 2017 Rank country 2016 2017
1 China 77.9 130.7 8 France 7.3 7.9
2 USA 2.3 515 9 Australia 5.84 7.31
3 Japan 429 49.2 10 Spain 5.49 5.62
4 German 411 429 " Korea 4.92 5.48
5 Italy 18.9 19.4 12 Turkey 0.82 3.42
6 India 9.54 19.0 13 Egypt 2.16 2.69
7 UK 1.5 12.6 14 Netherlands 1.91 2.68

Source: Solar Power Europe (2017/2018).
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Table 3. GSMI model

Dimension Sub-Dimension Variable
Market size market size population*per capita consumption of electricity
growth rate of market growth rate in GDP
size growth rate in per capita electricity consumption
. per capita energy consumption
Market market density per capita GDP
characteristics

acceptance market
market freedom

Market Environment government policy

distance from exporting

Distance
country

trade/GDP

import of solar power product from Korea
Heritage economic freedom

political freedom (inverse)

new-renewable energy policy

national target for CO2 emission

distance(inverse)

Aote o] AgE 2000d5E 2014E7}F
A 1513%ke] HlolElE ARSI F7te] A4
£ o 2 HE HEFAFS FUT Ao
RE F7E}F A ANUA] FA F T Sl
=% = 771 5871 A Felo] 7Edt
1627 =7 A8k, 2+ g 9 dlolH&
U2 o] doyd 5 i)

AR, Cavusgile] ATE nlgro 2 HlFFo
Aol &3 doke 548 st 57
o] AYALEHS AAFERE &G}, 3, =
7} AYARS S ZF k] Qo) 1917 A
AFEF(kWh)S F3le] AEsnh. E4), A
Aol ARECITE ol& Alxkelr] HsiAE
Ao AAES 1= A FAld A
AbgEEe] Z7HeE ugsfelof Bln, B o
olAl= GDP F7H&d 109 A8 A+ F7)
& F HFE it AN, gt 2o
AR AR 2] A ek B 57 A
Ao Z717F F83 Ao ol o= AE Al
F JF=rt dasit, ol AlddxEa ¥
= ok AAEEE 1909 GDPS} 1913 o
YRS 18-S W42 ARS8k JiA|, &
= BlFF AF Uit g vt 8 A=
& o2 HE e HYFAFE YA Fo
e g HFE At oAlA, AR

fEolt}. o HAA AFEAFY FAH

- —

A A9l 5 4A WrE ALt A
A A A=A 4= The Heritage Foundation¥}
A~EZ EAY(Wall Street Journal) oA 3
3 AAA AFEAF(Index of Economic
Freedom)& AH&Sch, XA, B3 -2
A= R qUAIAD Z JEFS e A
Aolth, o Aelel %7} 7kt Agjolo] B
28 A% Yl ARaRe Y g
ol =7} AR wX&= JFo] Z7] o]
715 st dEge RHAHo T Z7toA] Hi
el oA HelRTt. 53] 23] 8dF
A g o] AP =Q1E7] AR & el
= HEE HHEIP) s AR vl v
3te] 453 v I7lolA HZEF(Feed in
Tariff; FIT)S A53te] AFYR S 3kdct. 8t
AR A= AR E T L HA =
We] #0714 FAE s s
o 5d7 22 dF Ut RIS A
FoHA| ol BARS GRE 5 gloH 3
Ads vl gyt o2 dAwrE "olzl
I7t= 9t} old] HEw AxE dlilste] Al
AAANIA] JF-FH A= (Renewable Portable
Standard; RPS)E A3 3tAY AZFwicdr}
AAA= A= (Tendering T+ Auction)S A
ystaL gick, a4l 715 A A 8371
flete] Zbar ARE @l ERF HE5S AR

o



U BFFEAY fES AT AR AdE 8ol gig 24 275

Table 4. Weight of Solar Market Index Model

weight
Dimension Sub-Dimension variable
variable Dimension
Market size market size populat!on per capita 100% 100%
consumption of electricity
growth rate in GDP 40%
growth rate of . . 20%
Market size growth rate in per capita 60% o
electricity consumption °
er capita energy consumption 40%
market density P P ,gy P 40%
Market per capita GDP 60%
o 100%
characteristics trade/GDP 40%
acceptance market import of solar power product 609 40%
from Korea °
Heritage economic freedom 50%
market freedom . . 20%
political freedom (inverse) 50%
Market . new-renewable energy policy 50%
: government policy . o 100%
Environment national target for CO2 emission  50%

: distance from . . o .
Distance exporting country distance(inverse) 100% 100%
power supply rate power supply rate (inverse) 40%

Power Suppl 100%
PRy unpower supply unpower supply population 60%

population
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Table 5. Solar Market Index Formula

{GSMI Model)

» GSMI 1 = Market size * Market characteristics * Market Environment * Distance

> GSMI 2 = Market size * Growth rate of Market size * market density * acceptance market
* market freedom * Market Environment * Distance

» GSMI 3 = Market size + Market characteristics + Market Environment + Distance

» GSMI 4 = Market size + Growth rate of Market size + market density + acceptance market
+ market freedom + Market Environment + Distance

{OSMI Model)
> OSMI 1 = Market size * Market characteristics * Market Environment * Distance * Power Supply
» OSMI 2 = Market size * Growth rate of Market size * market density * acceptance market
* market freedom * Market Environment * Distance * Power Supply
» OSMI 3 = Market size + Market characteristics + Market Environment + Distance + Power Supply
» OSMI 4 = Market size + Growth rate of Market size + market density + acceptance market
+ market freedom + Market Environment + Distance + Power Supply
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Table 6. Result of Regression Analysis (GSMI)

independent variable
s p2
stancardized 0.432 0.119 0.531 -0.023
b 0.000 0,011 0,000 0.605 0.700
N 162 162 162 162
Note: Dependent variable — imports of solar product from Korea.
Table 7. Rank Order Correlation Analysis (GSMI)
GSMI Model Spearman P Kendall 7 nc / nd
coefficient 0.646™ 0.474™
GSMI 1 p 0.000 0.000 2.802
N 162 162
coefficient 0.613" 0.446™
GSMI 2 p 0.000 0.000 2,601
N 162 162
coefficient 0.563" 0.401*
GSMI 3 p 0.000 0.000 2.338
N 162 162
coefficient 0.516™ 0.359™
GSMI 4 p 0.000 0.000 2.120
N 162 162
Note: “P{0.01. *P{0.05.
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Table 8. Result of Regression Analysis (OSMI)
independent variable
. p2
OSMI Market size char'\:llitr:ﬁtstics distance En\w:)r:;tent power supply ad
stancardized 0.3 0.028 0.161 ~0.040 -0.090
p 0.000 0.342 0.000 0.154 0.001 0.925
N 106 106 106 106 106
Note: Dependent variable — imports of solar product from Korea.
Table 9. Rank Order Correlation Analysis (OSMI)
GSMI Model Spearman p Kendall 7 nc / nd
coefficient 0.326™ 0.235™
OSMI 1 p 0.001 0.001 1.614
N 106 106
coefficient 0.286™ 0.201*
OSMI 2 p 0.002 0.003 1.503
N 106 106
coefficient 0.262"* 0.179*
OSMI 3 p 0.007 0.008 1.436
N 106 106
coefficient 0.193* 0.131
OSMI 4 p 0.048 0.053 1.301
N 106 106

Note: *PX0.01, *P{0.05.
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Table 10. Final Selection Model (GSMI, OSMI)

» GSMI 1
» OSMI 1

Market size *
Market size *

Market characteristics *
Market characteristics *

Market Environment
Market Environment™ Power supply

Distance *
Distance *
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Table 11. GSMI and OSMI Ranking
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GSMI OSMmI
::1?(?[:; C(()1u gzt)r y index rank rz)r(l‘l)(?r::; cc()1u onst)r y index  rank

1 CHINA 100 1 1 CHINA 100

2 JAPAN 28.7 2 6 PHILIPPINE 1.70 4
3 TAIWAN 2.98 5 " MALAYSIA 1.12 21
4 GERMANY 2.50 6 15 UKRAINE 1.06 38
5 USA 6.44 3 20 INDIA 33.79 2
6 PHILIPPINE 1.75 " 24 MEXICO 1.06 39
7 NETHERLAND 1.33 24 25 ELSALBADOR 1.01 86
8 ITALY 1.64 14 26 THAILAND 1.28

9 HONG KONG 2.28 7 32 BANGLADESH 21

10 SPAIN 1.42 21 36 INDONESIA 1.49 6
" MALAYSIA 1.52 17 37 BRAZIL 1.04 44
12 BELGIUM 1.24 35 38 TURKY 1.09 27
13 SINGAPORE 1.48 19 40 VIETNAM 1.27 10
14 AUSTRALIA 1.51 18 41 SOUTH AFRICA 1.09 28
15 UKRAINE 1.25 33 46 TUNISIA 1.01 75
16 BULGARIA 1.1 69 48 DOMINICA 1.01 83
17 UK 1.75 12 53 SRILANKA 1.06 36
18 FRANCE 1.84 9 54 NIGERIA 1.13 19
19 CZECH 1.18 43 55 ZIMBABWE 1.01 66
20 INDIA 3.43 4 56 YEMEN 1.02 53
21 GREECE 1.15 50 57 MOZAMBIQUE 1.15 16
22 CANADA 1.72 13 59 IRAN 1.08 33
23 ISRAEL 1.17 45 60 MONGOLIA 1.15 17
24 MEXICO 1.20 42 62 CUBA 1.00 104
25 ELSALBADOR 1.02 124 63 ARGENTINA 1.00 91
26 THAILAND 1.76 10 64 SWAZILAND 1.01 69
27 NORWAY 1.39 23 67 EGYPT 1.04 43
28 SWISS 1.23 38 68 NICARAGUA 1.00 9
29 DENMARK 1.17 47 69 PAKISTAN 1.26 "
30 SLOVENIA 1.08 80 7 BOSNIA 1.01 70
31 FINLAND 1.29 32 72 TIMOR 1.1 23
2 BANGLADESH 1.31 29 73 SYRIA 1.01 85
33 ROMANIA 1.14 53 74 AZERBAIJAN 1.01 74
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