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Electricity Consumption as an Indicator of Real Economic Status*
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Abstract

Purpose — A variety of indicators are used for the diagnosis
of economic situation. However, most indicators explain the past
economic situation because of the time difference between the
measurement and announcement. This study aims to argue for
the resurrection of an idea: electricity demand can be used as
an indicator of economic activity. In addition, this study made
an endeavor to develop a new Real Business Index(RBI) which
could quickly represent the real economic condition based on
the sales statistics of industrial and public electricity.

Research design, data, and methodology - In this study
monthly sales of industrial and public electricity from 2000 to
2015 was investigated to analyze the relationship between the
economic condition and the amount of electricity consumption
and to develop a new Real Business Index. To formulate the
Index, this study followed next three steps. First, we decided
the explanatory variables, period, and collected data. Second,
after calculating the monthly changes for each variable, stand-
ardization and estimating the weighted value were conducted.
Third, the computation of RBI finalized the development of em-
pirical model. The principal component analysis was used to
evaluate the weighted contribution ratio among 3 sectors and 17
data. Hodrick-Prescott filter analysis was used to verify the ro-
bustness of out model.

Results — The empirical results are as follows. First, compati-
bility of the predictability between the new RBI and the existing
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monthly cycle of coincident composite index was extremely high.
Second, two indexes had a high correlation of 0.7156. In addi-
tion, Hodrick-Prescott filter analysis demonstrated that two in-
dexed also had accompany relationship. Third, when the
changes of two indexes were compared, they were found that
the times when the highest and the lowest point happened were
similar, which suggested that it is possible to use the new RBI
index as a complementing indicator in a sense that the RBI can
explain the economic condition almost in real time.

Conclusion — A new economic index which can explain the
economic condition needs to be developed well and rapidly in a
sense that it is useful to determine accurately the current eco-
nomic condition to establish economic policy and corporate
strategy. The salse of electricity has a close relationship with
economic conditions because electricity is utilized as a main re-
source of industrial production. Furthermore, the result of the
sales of electricity can be gathered almost in real time. This
study applied the econometrics model to the statistics of the
sales of industrial and public electricity. In conclusion, the new
RBI index was highly related with the existing monthly economic
indexes. In addition, the comparison between the RBI index and
other indexes demonstrated that the direction of the economic
change and the times when the highest and lowest points had
happened were almost the same. Therefore, this RBI index can
become the supplementary indicator of the official indicators
published by Korean Bank or the statistics Korea.

Keywords: Business index, Electricity Sales, Principal Component
Analysis.

JEL Classifications: E32, E37, Q43.

1. M2

IOREH 9 MRl X FUIMES Hue| Bl A2
Rlo| Xi&Fo|n oryEel HF2
of FRA ZH U 7|%o| At F szt Al7|9l 71
ol 77| S0 Tfet A&sta ek B st OjRIE o
b mutsel ZIE NS 4 7| BRolth A3o| HAIZA

oA
bl
o
X
bl
[0
40
jels
2
40 |



64 Seung-Hwan Oh, Tea-Joong Kim, Dong-Chul Kwak / Journal of Distribution Science 14-3 (2016) 63-71

2E2 200040y Ol gteL= 228 58072 2Y, =27 ¢
g T 8 IHRotel HEd = S IUel BN ==Y

Ol E7t=|1 QUof, pAHO| HIs| A7|HE F7(7t oKX= 4TS
Ho|n Qo SiX|gh AHxf @2 £+ Ue dHK|sE2 F=Es
AXSE O Zoprh Aot AXE 7HK D HEE7(0 o A0
OtL| ntAHC| &gts HHESh X|=2 #O|CL M2tM 7|EL| MEH
Ol ANZH K=o H|sh MEZ7| HES & 8 = JASHA
O ZAIRE 22 M2 Z7(X[=2] 7Y EoM0| Ui =2 o
20|k

ot Ligtel ZJ7|E EOoFes EEQ XHEs= ILHEMLM
(GDP)Z &2 == ULt SHX|Tt ILHEMA2 1H0| ged Xtz
12, 271Y Xtz 422t AL, £t e 277t X[ = 9f
1~374 el AXE T SAURT} O|F0K|= THE HEHDE A
o|Mof LEEZ 7Rl X[®mEtD g = UC

HZt BN BEM THE QO] ZHEE|lE X|hs AYM
TG 7|K=7F ULk ShX|2E & F7K|E g 2ol
1hE =0 gEEEs THE ANdEE MSSHH 45t
= FofICtn & = QUCL ED T X522 LYot
SAHHEHFESE AHLS THAO| FEK |0l THE AN drdEES
FestA HYSHK| ot X7t AEE TS0l EMCE AR
B ZNztgel 2 M=o| gdstA Mg X g Qs ™
B3 Aoz 17 To| MUl AMdgE LiEHl=
ZE St EICHH, Aloldo| HOX|= X7t Ligt 4= UCt

oHH, MEAH|Z2 2 ZMX| 7 ChH| S2d A =8 =
o, M| Le[LiEte| Cist XS0 F2 oUX|HE
28E|s UE AA ZHESs duE EoFE= HZF Ho|H2ts
AEE 7HX| D UCE ANE HHAH|QF AAZHHS 7te| HAE
45 CHFSE MACTE0|M= 0] & ALO[Of OfR =2 2kt
A7t EXStL USS CHAst 2MUR-E SsiAM EojF QICt

Na(1999)2 M|ERFTO| MEiA2ako| 7| HH=S Hodrick-Prescott
ZH 52 &l AY 2AMoIen, 1 A Mgl MAEH
1} d7|1sdX|s=At0l0l= S| d0| ALk HdHSQC £, O
=218 2SI NZEY THALBEZ S f2|Lt2te| -7t
£ 0| =3} QUCtL. Ferfuson et al. (2000)2 ™ M|AH 100047 O|Ato|
=7t IO|HE CHY L= THALZ T AXUM0| Chst 2HAE 2
MSIRJCE O 21 YEtEe R A RIPUF MAS JIt0| 22
O MEARSE AU AT Ehis A2 =H0lS
QUCt Rhee & Park(2002)2 TE=Q&= ZA7|o| Bt =2 &
AdE 7K1 SdEel 2RUS 0|0, CHE FXMA=S0| b
of =7| el = 7|0 B ANEYo| M X2E 2850
582 =Y = U = ULt FHSIRUCL Jumbe(2004)= 1EH
MOINPHA RN @Xt=HRHE XS0 JUSMM MaEA
H|Zto| FEteEsol olnatA|7) IS Eglon, I B Aol ™
HAH|O| A+l FE2 OXICtn 2AMSQICE 242 A7
Thoma(2004)= O|=2| &7t XIEE 0|8310] HA|ZHQL HHAL
S 7to| QIAE VAR EES 0|83%t0] 2435130, HAY
M a0 MEY X MHA 22| 0|80 Folot s 7|
K= AE &QISIRACE FLH| MESATOA Cha(2011)2 T
LHBZ Sofl UPHCR o|Fst E2E MHAHIE 7|8te=z &

A THRSIYUCEL O 2 BEY MHAHE of

Ho2 FE 24 IS RS 0|83t0] Z7|4g0| Cfst H
BE FEH4, 20HA H|O|X|Qt =S &8st FI|X|+=E At
Eol= HAlS HQRACL Cho & Kang(2012)2 1980HEE 20094
TR RE|Ltet ZMEE, SHEAH Q2|0 AYYE M- 7t
o QINMAAE BAGtFen, HK et 2Hdg SsiM 4
N2 X Aat 2xpatdel M AH|of FgE OjXICtn F

re

il
>
uj

r
0
N

R

il

of FNXE A 7Hs4e ASsiolct T 4042 OjFo| A
SUSYMIE MA8|Z 7o) AT oF 90%0| Tty
Afojoj= SUBH FAJE UCHT FHSYUCL T3 HEAKRE
o) M2 K|+2 e S BIIEN, B7|8S, ALK
o F|¥s ollo] 912 AHE TaJt US2 AL
Park(2014)2 M2 221 SA7t T2 ZMAIEST el S2xo|
1 NENOR +aB50| 5ot M2 w8 HALaxs
2 MZO| Jjetol 7|Zo| FHXES B A8 4 Urt
LY

ZSHRIALCE Arora & Lieskovsky(2014)= R AH|ZFS 2831 O
A

ofn miok mAn X H1

FEoHULE a7t MAlet MK+ HEadsE 7|8

2 EECH, g7|HE, 7I2=d S0| ZHE[0 QCh =
o AE MEE 2= HYsaX|ss dYYLReete] S

)

i
=
N
o
of
§0| 0i® =Ch= AS =HeloHICt.
XSntx|e] MHATE SoiM =olEl Zat 20| HHAH| §
ARtzE KBS Alojdat 24 FTOM CHE BHX|ESO H
3 2ol o ASYHEHY 25 =i 8 2 J|ls 2H0
el AARZPHRE HAZE 7HselE 4= QO SHX|2E $HA eigtt
A3k 20| MHaH|ofl= HIFMAC 20X ZHE O UCts &
HM7E ULk 5, d7] HS Qo= AZHo| ME dHd +aLt
T7HRE S22 Al7| xtolof mE 2 Het 50| IS 0lE
= Q7| WZO|Ct. metM A0 g2 OjX|l= et 22l
S d7|1¥gs Helst TE HIZMA 22s MAHY + UL,
HaHY 242 S 37[2 dHdEs SEY = oo
U= O} ofof = A= X HHEOHE Xt=E 0|85t
|Z=2| RIESOf HI3iA Aleldat Mehgo| JfdE Mze &
?lo| d=d7IX|+E MESID 7|ES| FHX|IES} HWSHK O
RYS #oldts A2ZE SHE SIACL
Ol & Q7= L3 22 M2 THSIACL 24 20|
HATE HYo= HHHQ Fo FI7(X[®ESM| HUE

ux Q4> rx of
o
1o

=M

[— —-OoO

Soff &= HpZto] 2AE AT{ED, O|E HIECE 3FOME A
=47|X|= M=2 ol AT HHEZS st MEA ALt
El X|g=2| AutE FEISIRACE DXL E 4F0|Me AFe| LHE
2 95t A Zuto| AAFEE =eISHRILCE

2. HaH(t FT|R| R 2HA

S A ANES2 CHE AAMEHMA=ZEO| B3
x7| #HFEE 542 7KL Aok HHARE 280 M2E2 o
SEXXEE MESCHH, OIS 018319 g AlZ7|E F7|d&o
thet §2E S48z golg + A1, ol 7IE FHXI&S
oHs HAte FHX|sEMN 2EY £ US AOICL
FeltEts T7IE AESHe 820 Wat 3A 67kX] AASE
2 ot RACH Of2f <Table 1>0f LtEf-tHIQ 20| &Y, WS,
MY, SAL 7tRS, 2Et S22 4 8=EE I37HA2 X0|7t

= AT0IME 2000 1EFEH 2015 12E7HK|e] EE LY
g TEHUoNE 8l 2ukg THIY N2E Y2z 5o Y
aH[9F Frde 7ol BAE M, MER HE=EXK+E
MESIUCE MUETEH2 AT MYERYC 29 A M=
of Setl= MEez L2t HEE diEsel =2 oHXE
o2 AGEL: YEE2 671K AAHTE FoM FH, Ug, &
Al MY SE MY S5 X SYOM 0|8xl= HY|IE et
oz = AFoME 2EHE0| ME|AY0 st §25 H1 AU
Cta EERto] #H4=2 0 8ot UL,

)



Seung-Hwan Oh, Tea-Joong Kim, Dong-Chul Kwak / Journal of Distribution Science 14-3 (2016) 63-71 65

<Table 1> Electric Rates Table

Applicability Tariff
« Residential customers including customers residing in apartments, customers with less than 3kW in contracted electric power Residential
« Agriculture and forestry, fishing, etc. Agricultural
» Customers with mining, manufacturing and other business with 4kW ~ 300kW in contacted electric power .
) . ) Industrial
» Manufactures of food and basic metals, electrical machinery, etc.
» Customers excluding residential, educational, industrial, agricultural and street lighting General
» Wholesale and retail trade, hotels and restaurants, etc.
» School and education facilities, infant care facilities .
) S Educational
* Museums and galleries, Libraries, etc.
« Lights installed on roads, bridges and park for convenience, etc. Street Lighting

Source: KEPCO (2015).
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<Figure 1> GDP and Electricity usage (yearly trend)
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<Figure 2> Industrial electricity usage, Coincident composite index,
Production Index of mining and manufacturing industrial (monthly trend)
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3t =0|2 EOo|1 Q0l £ HEE AO|0= MO =28 & <Table 2> The 3 stages of empirical model
A o||:|.1
ES
Stage 1 : Choosing the explanatory variable and period
130 1 = = = Production index of mining and manufaturing industrial ‘
120 4 e industrial electricity usage
110 - [ e, Stage 2 : Methodology of index
100 |
1. Adjustment of the non-business factor
90 1 2. Calculation of month-to-month changes for each variable
80 1 3. Producing standardization factor
70 - 4. Estimation of the weighted value by variables and sectors
60 | 5. Modification to the level and trend adjustment
so - ==
'00.01 '03.01 '06.01 '09.01 '12.01 '15.01

Stage 3 : Computation of RBI (Real Business Index) ‘

Note: seasonally adjusted index (2010=100) ‘
Source: KEPCO(2015), KOSIS
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<Figure 4> Production Index of service industry, general electricity
usage (monthly trend)
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<Table 3> Final set of candidate variables for computing Real Business Index

Sector Variable Code Source
Total (Manufacturing) M1
Food Product and Beverages, ets. M2 KEPCO
Textiles, wearing apparel, leather, ets. M3 KEPCO
Refined Petroleum, chemical products, ets. M4 KEPCO
basic metal products, ets. M5 KEPCO
Emigﬂ?;ttggge Fabricated metal products, ets. M6 KEPCO
Other Machinery and equipment, ets. M7 KEPCO
Electrical equipment, electronic components, ets. M8 KEPCO
Radio and television, ets. M9 KEPCO
Motor vehicles, ets. M10 KEPCO
Other transport equipment, ets. M11 KEPCO
General Electricity usage | Total (service) S1 KEPCO
Business Condition E1 FKI
Domestic sales E2 FKI
Business Survey Index Export E3 FKI
Investment E4 FKI
Inventories E5 FKI
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TYS7HES FoL0{of Sith. SAEOA Felst B7|Fetkl &
gHoME 78 XNESC BES S/HES L8 7B KIE ME
oto] ZS7tEE ettt & W2 78 X'e| F7tEs #ED
PIXtE O|85t0 7tE Faol= A0k J2iLt M2 d=37]
XFE At 2 AFoM s FgE =4 (Principal Component
Analysis, O[5} PCA)OA ¢t 7|0l =(Fd=2H|E)E O8I &
=ot S7tEE 715 Eooith

Ol N7He| 74 XI&O| CHSIO! K-7HO| TR & (A<N)E
MESHE YY2 AHOIES SHS HIF
=AHZ 2%oks HYZYO|Lt. O|F 422 HASIH (49),
(A6)f 2L

=
(-
=S
[

mjo

(A5 ¢, = Wy By T W Ry et w Ry

§K,t =Wk, twphy -t wKARA',t

w RO 7| we (A7), (Al8)at ZoHE Q&= R

rir

2xstao| A|Lfe}

(A7) max,w Quw—Alww—1)

0z

(218) %ZQQU)—Q/\’WZO = (Q—=Xy)w=0
UxtAlo] BE TESX[Of CHol SREET |Q—Ay/=00] &

OfOF StH, AOf CHol N-Kb CHEA0|7| MEO A= NHe| SHE

SHxIA It

A=A == Ay

NE O SEME Qo] 420 o, ojof 483t= N
SEo| 7HESXHH w 7t Eltt 02y
E=(Factor Loading)@l S-&HE= HYSRO|CE HI0[H2| SHFO
Chet BISQ! j-HR =2 2832 (49)nt 20| LtEFHCE

=20

NE
m <
0x
1
m
|
<
iz
A
M

FdE=d 2o o3 A HRM FEE(PC1)0| MHEE BR
T8 K&} FYFEL| ISR (A10)a ZO| LIEHHTE



68

Seung-Hwan Oh, Tea-Joong Kim, Dong-Chul Kwak / Journal of Distribution Science 14-3 (2016) 63-71

Wiy

(A10) weight, = ———"——

%N Y
HE22 PCAO|CL. PCA= 7 X|HSO| £Z!2(variation)

N

Zabs(wiﬁl)

=1

oF Hiet 20| 2 ATA Z[0=E BRIl

o
0] =&l S&22a(factor)@l FYBF(FER)E 7ot Y-

MEZ X ME2 I8 3790 +HEE, 1770 F8X| =0 CHst
PCAE &3l A& 7|0{=E =S 24 M=Y 1174 4
ANEE &8s MY F2o X|+E M=o, d7|de|K]
57 FEX|RE &8s A7|MElX|ls 222 X|+=E LSSt

<Table 4>Q} <Table 5>= H|Z=&(m)1t A7|M2|X|(e)e 7
AEES &8% PCA =21 7|0 =0|Ch A HR FHZ(PC1)
o2 284 X|+E MESIRICH, o|F AT AKX+ A
MEEZ X ZHdE 2t 7|0k AMSoME A i FHE
(PC1)TtS ALESIRICE PCAZ Sdff AtEst 7|0 =8 HIZCE K|

g XES2 7|0=8 =HoECt

o
C}. PCAS S8) MZE FHLH[22 STels FME0) et 7
o
=

02 Sof, N7je| PN XESE FAE N-At
W, F4&0| Ol 74 X[He| 38& a4t
X HO| MAHZ2(linear combination)2 2 FMHE

Cp3

+ 7| 20| 0jS TAXIEO| 2EE FAE0| i
sict.
Hojsis

e

<Table 4> Principal Component Analysis and Configuration of the Weights :

rlo &

om
T mn N
130

= A

. Mo
oF
N
1L
gt
(]

fl
rot
ot
N
oS
n = mjo ¥0 ox 11

Ol7|0M Folg A2 FEX|IESS| Chfst

e
oA

=]

Ol CiYot g2 SN TS SHES

a. Explanatory power of PC's

=g F22 7))t B7|YelXle £22 SEW)E ME

St2n, 0= of2f2| (411), (A12)2f Z0[ LtEFHLE.

(A1) Mz=g(m) #&2 57

(412)  B7IHE[RIe)

Manufacturing Electricity usage

11
AR v (1) = D w X m, X s

pe
i=1

11
kg A 0y(t) = Y jwl, Xe, X s¢

i=1

Eigenvalue Proportion Explained Cumulative Proportion
PC1 4.993 0.454 0.454
PC2 1.015 0.092 0.546
PC3 0.936 0.085 0.631
PC4 0.894 0.081 0.713
PC11 0.204 0.019 1.000
b. Factor loadings of PC’s

Variable PC1 PC2 PC3 PC4 PC11
m1 0.354 0.118 0.186 -0.198 0.041
m2 0.288 -0.207 -0.068 0.421 -0.079
m3 0.243 -0.499 0.019 -0.025 0.068
m4 0.270 0.044 0.513 -0.261 0.046
m5 0.303 0.274 0.222 -0.426 0.108
mé 0.395 -0.044 -0.048 -0.052 -0.827
m7 0.286 -0.393 0.234 0.244 0.344
m8 0.302 0.232 -0.505 -0.220 0.363
m9 0.155 0.596 0.286 0.629 0.044
m10 0.360 -0.122 -0.152 0.148 0.192
m11 0.293 0.192 -0.481 0.070 -0.038

3 PCAE MaEBEMo|EZ Y XBE 70| HMEZES nonlinear combination)
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<Table 5> Principal Component Analysis and Configuration of the Weights : Business Survey Index

a. Explanatory power of PC’s

14-3 (2016) 63-71 69

Eigenvalue Proportion Explained Cumulative Proportion
PC1 3.936 0.787 0.787
PC2 0.551 0.110 0.897
PC3 0.242 0.048 0.946
PC4 0.176 0.035 0.981
PC5 0.095 0.019 1.000
b. Factor loadings of PC's

Variable PC1 PC2 PC3 PC4 PC5
el 0.479 0.085 0.222 0.421 0.733
e2 0.475 0.178 0.102 0.534 -0.669
el 0.445 0.327 -0.785 -0.272 0.066
ed 0.461 0.143 0.547 -0.678 -0.093
e5 -0.368 0.913 0.155 0.060 0.053

<Table 6> Principal Component Analysis and Configuration of the Weights : 3 sectors

a. Explanatory power of PC’s

Eigenvalue Proportion Explained Cumulative Proportion
PC1 1.610 0.537 0.537
PC2 0.867 0.289 0.826
PC3 0.523 0.175 1.000
b. Factor loadings of PC’s
Variable PCA1 PC2 PC3
v1 0.662 -0.021 -0.749
v2 0.517 0.736 0.437
v3 0.542 -0.677 0.498
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<Figure 5> Real Business Index, Coincident Composite Index
(monthly trend)
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<Figure 6> Cyclical Real Business Index and coincident composite
index from Hodrick-Prescott filter
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<Figure 7> Comparing Real Business Index and Coincident Composite Index
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