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condition)s -3t FdE WE= §oe] FE(UA MR Ats)

3 oklel 4} (3] EZHL,

O

InD, (kz‘tv Lits €515 Yirs Cit) = InD, (km Ligs L Yo Cu)"‘ Ine;, ?3)
A @3 % weoz A We ofdsh o] HelHek

—lne;; = By + ﬁk*lnk:t + ﬂl*lnl:t + ﬂylnyit + Blnc;, + Byt + ﬁk*ylnk:tlnyit
+ ﬂk*l*lnk:tlnl; + B In k:tlncit + 61'Clnl:tlncit + B[*ylnl:tlnyit
+ By Ine; dny;, + 0.5, (Ink;,)* +0.58(In;,)* +0.58,, (Iny;, )*
+0.58,.(Inc;, ) +0.58,, (t)* + B, Ink; t + By, Inl; t
+ Bylny;t + Bylne;t + (v; = ;) (4)
A7IA K= t 71 1 7Ie] ARRS eiA v s Aarskek /e
ol It 7] i 7199 g5 duAangen Aqrste /eolrh

- 60 -



$ET2E(0] BY U UAAE XSS BBE M oURMLY B4

o FAe 7 A e H 2L 5ol A 4ot Aus R
o] sk £Ae] 2715 ofrlshe Aike RlEEAE oFE B3 A

2. FH2E A AF(Malmquist Productivity Index)
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Ao BR e = OUXIAHIZKT)) [ S ohE (el A o)
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34 5 536.53 1,820.00
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t] =2 o) 5 42,437.36 411,000.00
=3 7 1,629.12 9,920.00

Hl A 24) 11,42896 1,560,000.00
HEA /o] 1] 2] 19 199,354.50 1,110,000.00

H|d 34 29 5,006.94 393,000.00

AbglebA| 14 1327816 24,400.00

A3}t 103 10,8454 1,190,000.00
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AW E 30 944549 33,400.00
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(& 3) & Z=E|of &+ FHX|

Variables TFE(modell) TRE(model2) BC92(model3)
Intercept 18.241 7 215748
(0.3977) (14.33)
Ink —1.1785%%x —0.1373x —1.2152xxx
(0.0940) (0.028) (0.1002)
1l 1.857ssk:x 1.6431 5% 2.4001 5
(0.096) (0.0320) (0.1305)
Tnputs Ikl —0.0644 —0.00343x =0.0784xxx
(0.0034) (0.0014) (0.0040)
k2 0.0874xx 0.044 2 0.063 7+
(0.0043) (0.0015) (0.004)
112 0.0853x 0.0752skx 0.0761
(0.0031) (0.0016) (0.0057)
Iny 0.0695 —1.7303xxx —(.2988xx
(0.1061) (0.0257) (0.1446)
Ine -0.1961 1.0173% 0.3655%x
(0.1970) (0.0307) (0.1560)
Ouput Inyc 0.0216%xx —0.0662+xx 0.0435%xx
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Iny2 —0.0182xxx 0.0965% s =0.037 7
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Ine2 =0.0329 0.02323 =0.0753x
(0.0079) (0.0035) (0.0092)
Inky -0.0062 —0.0243xx 0.0257sxxx
(0.0045) (0.0012) (0.0050)
Inke =0.0139#x 0.0044 —0.05093x3
Tnputs-Output (0.0039) (0.0014) (0.0063)
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(0.0038) (0.0014) (0.0045)
Inle 0.0348xx 0.0839ksxxx 0.0354xxx
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¢ -0.0203 0.0305%s 0.0323
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© 0.0072x%x 0.0075% 0.00245x
Technical (0.0005) (0.0004) (0.0008)
change Ikt 0.0001 0.0003 0.0016
(0.0013) (0.0007) (0.001)
Il 0.0029 0.0044s 0.0046%
(0.0010) (0.0006) (0.0012)
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Variables TFE(modell) TRE(model2) BC92(model3)
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AESIRGCIR Estimating energy productivity by industry based

on Stochastic Frontier model and Malmquist index”

Jung Youn Mo"™

In December 2019, the government announced the “master plan for
the third emission trading scheme”. To achieve economic growth and
reduced energy consumption simultaneously, it is necessary to prepare
an evaluation index to see whether our society is effectively using
energy. This study evaluates the energy productivity of firms
participating in the KETS by estimating total factor energy productivity
based on the stochastic frontier model and the Malmquist productivity
index model. In addition, carbon productivity is indexed by 26
industries, and productivity levels by industry are compared and
analyzed to present efficient energy productivity improvement schemes
for each industry. From the empirical results, it is confirmed that the
energy productivity in Korea is lower than 1 on average during the
observation period, resulting in a conclusion that productivity has been
steadily decreasing compared to the previous year. It is also revealed
that technological change is a main driver to increase the total factor
energy productivity. From the estimation results, it is concluded that
developing innovative technologies/ equipment and increasing facility
investment is necessary to increase energy productivity.

Key Words : Energy productivity, Stochastic Frontier model, Malmquist
productivity index, Emission trading scheme
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