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ABSTRACT This study examined whether the Korean GDP would be affected by long term governmental energy and renewable
targets based on the time varying efficiency of the SFA production function approach with international panel statistics. The
efficiencies of Korea were estimated to be 0.43~0.51. Korea has potential for efficiency improvement considering its distance from the
frontier. According to the simulation, 16,692 million dollars of GDP loss can occur from fulfilling the energy and renewable target
until 2035. On the other hand, if the efficiency increases as estimated, the loss will be surpassed; 264,692 million dollars of GDP will
be added even considering the loss simultaneously. Therefore, the energy plan can cause some GDP loss, but the loss would be
acceptable if efficiency improved; even Korea has potential for the substitution of more renewable energy.
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Table 1. Summery Statistics

Variable Average S.D, Min, Max,
Value
g | 1:280,000 | 2,450,000 | 7,550 | 15,800,000
# of Labor | 17,100,000 | 26,800,000 | 140,764 | 149,000,000
Capital | o0 200 000 | 7,030,000 | 277,000 | 45,900,000
Stock
Non
149,005 | 349735 | 585 | 2,083,155
renewable
Renewable| 11,824 91,196 31 146,495

9) 4.6%2 93 ZUHLA(2006)9] THH WHIAES 2183t -
2]o]t} (ECB(2006), “Monthly Bulletin 2006, 05", European
Central Bank,)
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Table 2. Estimation result: Cobb—Douglas

Variable SFA oS

Coeff, t—value Coeff, t—value
# of Labor (L) 0,177%%% 7.557 | 0,117%%* 7.105
Capital Stock (K) | 0,503*** | 20,533 | 0,731%** | 60,760
Nonrenewable | 0.172%*% | 9239 | 0.119%%* | 6 484
Renewable 0.024%* 2,717 0,005 0,743
Constant 8.483%** | 12.869 | 3.311%** | 13,126

o 0,047%%* | 7981 | 0,028 -

T 0,956%** | 233,39 - -

I 0.425%%% | 3798 - -

n 0, O11%#%* 15,61 - -

Log likelihood 1038.84 256,15

note) *¥* ** * mean statistically significant of 0,01, 0,05,
0.1 respectively

11) 32 vl 23 307129] GDPE 7|&0 2 3 dnd YAa8e
FES ket

ARHSOAX]| ECHet of[LX] XZ0| GDPOY| DX|= E&t

Table 3. Estimation result:: translog

Variable SFA oS
Coeff. t—value Coeff. t—value
# of Labor (L) 6.366%** 7.147 6.363%** | 6,975
Capital Stock (K) | —1,973%%* | =3, 276 | —1,964*** | —3.124
Nonrenewable | —3,044%%% | -3 920 | —3,031¥** | —2,726
Renewable 1,906%* 1,975 1,909%** 6.165
LK —0,266%** | =7 281 | —0,260%** | —6, 251
L-Nonrenew 0.346%** 4114 0,345%** 4,319
L:Renew 0,150%%%* 4,249 | 0,160%** 7.461
K- Nonrenew 0,019 0,346 0,025 0,585
K-Renew =0, 177%%% | =3 440 | —0,183*** | —11,135
Nonrenew* Renew —0.011 —0.233 —0.014 —0.675
i —0,121%%% | -3 687 | —0,129%** | —3 431
K 0,149 | 5022 | 0,146%** | 10,307
Nonrenew” —0,131%% | —1,704 | —0,136*** | —2,806
Renew’ 0,047%%% | 3496 | 0,050%** 8.991
Constant —0.411 -0.411 —0.414 —0.053
o 0,007%%% | 7 596 0,014 -
T 0,0247%%%* 5.544 - -
v 0,026%** | 3,759 - -
n 0,014%* 1,894 - -
Log likelihood 512.90 489 97
note) *** ** ¥ mean statistically significant of 0,01, 0,05,

0.1 respectively
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Table 4. Simulation scenarios and assumptions

Scenario Category Assumption
. — Simulation target year: 2025, 2030, 2035
Common Setting L . .
— Every other conditions are same except energy consumption and efficiency change
Aims Standard when there is no policy intervention for comparison
Labor & Capital — Growing by average growth rate of recent 3 years (2010~2014)
BAU Efficiency — Not change by time
Non-renewable .
— Renewable ratio as of 2013 * Energy projection in 2th, energy plan
Renewable
Aims To measure pure size of GDP loss of renewable expansion
Labor & Capital — Growing by average growth rate of recent 3 years (2010~2014)
Efficiency — Not change by time
Scenario — 2035:: Energy target in 2th, energy plan & (non—electricity) renewable target ratio & 4th.
1 Non-renewable renewable plan (electricity) renewable target ratio
— 2030:: Energy target in 2th, energy plan & (non—electricity) renewable target ratio & 7th
electricity plan (electricity) renewable target ratio (as of 2029)
Renewable — 2025:: Energy target in 2th, energy plan & (non—electricity) renewable target ratio & 7th
electricity plan (electricity) renewable target ratio
Aims To measure net size of GDP change of renewable expansion and efficiency change
Labor & Capital | — Growing by average growth rate of recent 3 years (2010~2014)
Scenario . .
9 Efficiency — Growing by the rate eta
Non-renewable
— Same as scenario 1
Renewable
Aims To measure pure size of GDP growth because of efficiency change
Labor & Capital — Growing by average growth rate of recent 3 years (2010~2014)
Scenario . .
3 Efficiency — Growing by the rate eta
Non-renewable )
— Renewable ratio as of 2013 * Energy projection in 2th, energy plan
Renewable
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Table 5. (Non)Renewable energy consumption scenario
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Table 6. Real GDP projection by scenario
Unit: Millon $(As of 2010)

SN Real GDP projection by scenario

BAU Scenariol Scenario2 | Scenario3
2025 | 1,547 311 1,544,156 | 1,672,268 | 1,675,423
2030 | 1,721,593 1,712,209 1,911,445 | 1,920,829
2035 | 1,906,858 | 1,890,165 | 2,171,820 | 2,188,513

Table 7. Comparison between each scenario and BAU
Unit: Millon $(As of 2010)

Unit: Millon TOE(As of 2010) - .
GDP projection of each scenario — BAU
Projection Target - (Relative size based on 2015 real GDP)
. : . ime
Time (23, Sezraited) (eesaitel, 72 Scenariof Scenario2 Scenario3
Nonrenew Renew Nonrenew Renew —-BAU —BAU —BAU

92025 242.8 5.9 213.1 8.3 9095 -3,155 124,957 128,112

(95.3%) (2.36%) (94,0%) (5.98%) (—0.2%) (9.9%) (10.2%)
9030 248.3 6.0 210.7 8.7 92030 -9,384 189,852 199,236

(95,1%) (2.36%) (93.2%) (6.8%) (=0.7%) (15.0%) (15.7%)
92035 248.1 6.0 203.6 18.8 9035 -16,692 264,962 281,655

(95,0%) (2.36%) (92.6%) (7.6%) (—1.3%) (20.9%) (22.2%)
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