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Exploring Operational Performance of Electricity Businesses by
Extracting Information of Internal Network Balanced Scorecards

Student : Chin-Wang Chen Advisors : Dr. Hai-Wen Lu

Department of Information Management
The Graduated Program
Nan-Hua University

ABSTRACT

This paper discusses the operational performance of electricity businesses
according to the information extracted from internal network balanced
scorecards. A case company was selected, and its business performance was
examined. Data were collected and analyzed according to four dimensions of
balanced scorecards, namely finance, customer, internal procedure of the
business, and learning and growth. The Taguchi method was incorporated in
the data analysis. Indicators of business performance over 6 years were quoted
to determine strength and weakness of the company. A SWOT (strength,
weakness, opportunity, and threat) analysis was conducted by placing
advantageous items into the strength category and disadvantaged items into
the weakness category while collecting information regarding opportunities
and threats. Subsequently, competitive business strategies were developed as
operation guidelines for the company.

Keywords: Balanced scorecard, network information, business performance,
Taguchi method
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26 cRAFETELEREE (¢ SRS < 670 606 7% 15
IR E

27. F R V4 (SOx) g (o7 | = 255 183 EH 6
SRR

28. A A HRF F 4 (NOx) #28 (27 | = 254 213 7421
SRR

2. & HRB A (PM) #2228 (27 | = 22 21 ¥ % 10
R %

30. FE#B Y Gy £ (FRE) ** = 65 138 EH 16

3l i FET A FE (1) = 200,000 |230,000 | % %1

R.FTHEEFREF (FH) = 5,501 6,535 ¥ % 20

3B.HER AR SR AFFRLFPAL | 2 30 42 EE 8
2 () **

34 ke F & () ** = 20 25 k%4

35. R At g 2 w4 (B) = 10 24 B 17

36. B 1% itde (%) ** > 825 1,386 EA 12

37 68 HERFF (%) ** = 80 92 7418

38. BT g Y g (R4 ) R | =6 11.5 EA 14

39. FAPRRRE IR TmE P pEEc (] pFS | = 45 54.41 (S 1
£)

g
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& @B r w3

~

i 2+ B S/N
SNV -3 e E

= e
(dB) o i * 23 4o

“21 85 Signal/32 3 Noise” #nt & H =84 |
S/N =-10LOG( X (1/Y2)/N)

1. 2

£

S/N = -10LOG(( £ Y?)/N)

¢ % jeS/N = -10LOG( X (1/Y?)/N) » o+ 2 §

2-1)
(2-2)
= éi~ﬁ} o
2. ] #FHHcS/N =-10LOG(( X Y?)/N) » ¢t & Al g
iy 2438173 5 WP A448 305705 £ o
3 4-4 Hrimi 4
102# & 103# & 104# R 105# & 106 # B 107# B
L9 waw/ FHEE | FEE | R | FEE | FHw | AET
PR PiRE PiRE PRE PEE PR B
1 0.3599 2.4678 4.1184 2.1526 2. %7 3.3963 2.049329
2 1.6655 1.6655 1.6655 1.5216 1.7802 1.6655 1.658917
3 1.2057 1.2057 1.2727 1.34375 1.251 1.2057 1.246436
4 1.8164 1.8134 1.8164 1.8164 2.3729 1.8146 1.898300
5 1.4275 1.4275 1.4275 1.4275 1.7273 1.4275 1.473583
6 0.9638 0.9638 0.9638 0.9714 0.9503 0.9638 0.962796
7 3.8866 1.165 1.86 1.2083 1.0944 1.165 1.532902
8 1.109 1.0542 1.0666 1.0727 1.0181 1.109 1.071131
9 1.0961 1.2083 2.8 1.0384 1.2083 1.2083 1.333469
10 1.0588 1.1363 1.1666 1.1527 1.1875 1.0588 1.125638
11 1.4 1.4 1.4 1.4 1.5 1.4 1.4
12 1.5 1.5 1.5 1.5 2 1.5 1.5
13 2.1333 2.1333 2.1333 2.1333 1.6 2.1333 2.033433
14 0.9953 1.0011 1.0162 1.1094 1.2 1.104 1.068501
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15 0.9569 0.9586 0.9166 0.9283 0.9667 0.9394 0.944247
16 1.0678 1.0678 1.0678 1.0678 1.0678 1.0678 1.0678
17 0.9061 0.8795 0.8175 0.8953 1.8781 1.8781 0.993792
18 1.0089 1.0089 1.0089 0.9483 1.0002 1.0002 0.997097
19 1.268 1.268 1.1052 0.9747 1.0255 1.0255 1.144900
20 1.061 1.0614 1.0614 1.0614 1.0614 1.0614 1.061333
21 0.9928 0.9991 0.9914 0.9995 0.9891 0.9891 0.993909
22 0.9987 1.0294 1.0294 0.9822 1.0294 1.0294 1.016238
23 1.0011 1.0011 1.0011 1.0011 1.0011 1.0011 1.0011
24 0.25 0.25 0.25 0.25 0.25 0.25 0.25
25 1.5769 0.5405 0.9189 0.5882 0.7241 1.5769 0.898461
26 0.9044 0.9044 0.9044 0.9774 0.9044 0.9044 0.930159
27 0.7176 0.7176 0.7176 0.7176 0.7176 0.7176 0.7176
28 0.8385 0.8385 0.8385 0.8385 0.8385 0.8385 0.838500
29 0.9545 0.9545 0.9545 0.9545 0.9545 0.9545 0.954500
30 2.123 2.123 2.123 2.123 2.0666 2.123 2.128170
31 1.15 1.15 1.15 1.15 0.0285 1.15 0.620949
32 1.1879 1.1879 1.1879 1.1879 1.1149 1.1879 1.175410
33 1.4 1.4 1.4 1.4 1.55 1.4 1.423952
34 1.25 1.25 1.25 1.25 1.3333 1.25 1.263513
35 24 24 2.4 24 2.4 2.4 2.4
36 1.68 1.68 1.68 1.68 1.6736 1.68 1.678932
37 1.15 1.15 1.15 1.15 1.1875 1.15 1.156167
38 1.9166 1.9166 1.9166 1.9166 1.8333 1.9166 1.902458
39 1.2091 1.2091 1.2091 1.2091 1.32 1.2091 1.226914
IZE S 3.1

FAAE B MAE G BT P234E 2 X 2L RS B/ R EE T
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¥Z 8 LI iy R enS/N
kg F4-4112-1F A SN2 8227 [ SINA U H B a2 & 4o
#4-5 &7 4 vty R enS/NW

L39 Y1 Y2 Y3 Y4 Y5 Y6 S/N
1 7.720337864 | 0.164203 | 0.058958 | 0.215811 | 0.130329 | 0.086694 | -1.449026311
2 0.36050453 | 0.360505 | 0.360505 | 0.431916 | 0.315546 | 0.360505 4.378103412
3 0.687893931 | 0.687894 | 0.617373 | 0.553813 | 0.638977 | 0.687894 1.90008978
4 0.303093773 | 0.304097 | 0.303094 | 0.303094 | 0.177599 | 0.303695 5.490652381
5 0.490735828 | 0.490736 | 0.490736 | 0.490736 | 0.335169 | 0.490736 3.327263108
6 0.92891044 0.92891 0.92891 | 0.943618 | 0.90307 0.92891 0.328945143
7 0.066200353 | 0.736798 | 0.289051 | 0.684937 | 0.834926 | 0.736798 2.532738991
8 0.813086795 | 0.899817 | 0.879016 | 0.869047 | 0.96476 | 0.813087 0.589183334
9 0.83233785 | 0.684937 | 0.127551 | 0.927408 | 0.684937 | 0.684937 1.8242238856
10 | 0.892014953 | 0.774487 | 0.734778 | 0.752606 | 0.709141 | 0.892015 1.009969556
1T | 0.510204082 | 0.510204 | 0.510204 | 0.510204 | 0.444444 | 0.510204 3.016870222
12 | 0.444444444 | 0.444444 | 0.444444 | 0.444444 0.25 0.444444 | 3.850637445
13 | 0.219733429 | 0.219733 | 0.219733 | 0.219733 | 0.390625 | 0.219733 6.051713513
14 | 1.009466688 | 0.997804 | 0.968371 | 0.812501 | 0.694444 | 0.820468 0.536251704
15 0.91565761 0.918914 | 0.840156 | 0.861741 | 0.934509 | 0.882472 0.495175588
16 | 0.877041547 | 0.877042 | 0.877042 | 0.877042 | 0.877042 | 0.877042 0.56979833
17 0.82101721 0.77352 | 0.668306 | 0.801562 | 3.52726 | 0.773344 | -0.890220769
18 | 0.982434841 | 0.982435 | 0.982435 | 1.11201 0.9996 0.982435 | -0.029826738
19 | 0.621958622 | 0.621959 | 0.818688 | 1.052587 | 0.950886 | 0.621959 1.071602041
20 | 0.888319575 | 0.88765 0.88765 0.88765 0.88765 0.88765 0.51703583
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21 0.98565184 | 0.998201 | 0.982874 0.999 0.978319 | 0.983271 0.052931524
22 | 1.002605079 | 0.943695 | 0.943695 | 1.036574 | 0.943695 | 0.943695 0.136792984
23 | 0.997803625 | 0.997804 | 0.997804 | 0.997804 | 0.997804 | 0.997804 0.009549227
24 0.0625 0.0625 0.0625 0.0625 0.0625 0.0625 12.04119983
25 2.48661361 0.29214 | 0.844377 | 0.345979 | 0.524321 | 2.486614 -0.657069553
26 0.81793936 | 0.817939 | 0.980971 | 0.955311 | 0.817939 | 0.817939 0.614769731
27 0.51494976 0.51495 0.51495 0.51495 0.51495 0.51495 2.882351399
28 0.70308225 0.703082 | 0.703082 | 0.703082 | 0.703082 | 0.703082 1.529938661
29 0.91107025 0.91107 0.91107 0.91107 0.91107 0.91107 0.404481345
30 0.22187073 | 0.221871 | 0.204191 | 0.221871 | 0.234146 | 0.221871 6.556665504
31 0.756143667 | 0.756144 | 0.756144 | 0.756144 | 1231.148 | 0.756144 -23.13490656
32 | 0.708663778 | 0.708664 | 0.708664 | 0.708664 | 0.804504 | 0.708664 1.398794128
33 | 0.510204082 | 0.510204 | 0.510204 | 0.510204 | 0.416233 | 0.510204 3.057965998
34 0.64 0.64 0.64 0.64 0.562528 0.64 2.026714953
35 0.173611111 | 0.173611 | 0.173611 | 0.173611 | 0.173611 | 0.173611 7.604224834
36 0.35430839 | 0.354308 | 0.354308 | 0.354308 | 0.357023 | 0.354308 4.500642649
37 | 0.756143667 | 0.756144 | 0.756144 | 0.756144 | 0.709141 | 0.756144 1.259184887
38 | 0.272230658 | 0.272231 | 0.272231 | 0.272231 | 0.297531 | 0.272231 5.583873937
39 | 0.684030643 | 0.684031 | 0.684031 | 0.684031 | 0.573921 | 0.684031 1767351168
PRI

%045 B3P 2344 5 6 & PR AES R RE p TIBEE 1 SN W
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2t

§OEY SRS RARY

4 4-5 %-F)F S/N W B R A L FFdeT !

A+#g 5 B (Super) A-#F 5 s2(good) B+#E 5 #(B) B-#f i 33(BB)
% 4-6 Focdp =R A
7 A |B ek ot 1R S\N B #f B-#f
I g FETLF2 (2) 23.135| B | BB | W
2 |mwpe (B 1449 B | BB | W
3 |smedr s 5 (%) 08902 B | BB | W
4 |mogsa g 06571 B | BB | W
5 RAeET*F (%) -0.0298| B BB Y
6 |muerr % (%) 0.00955 B | B
7 FI_‘!F-'- L4 ﬁ& E'iklb%i- (4’#/)—‘2) 0.05293 B B
B P ERAE (354 EE ) (%)
8 |, f S i ' 0136790 B | B
9 |aFLgHpEF (o) ** 0.32895| B B
EFHEAR 5 et (PM Lz B > /%
o |- FWARERE (PMYpac® (277% ) ja0a8] B | B
11 [#E7 4R —BI@ER (A2 &) 049518 B | B
12 |R4 8 mATHEE TR RS % (%) 051704 B | B
13 EEsin (&) 053625, B | B
14 |REEAEe © () 058918 B | B
R L ) g
15 |0 SR (8 / PR 061477 B | B
nE
16 [BA A T & 305 47 H () 1009977 B | B
17 [“Bass (hR) 10716, B | B
18 |65l A FH (%) ** 125918 B | B
19 | spp €28 T %1 LR (km) ** 136161] B | BB
20 |FiEEFREN (FHA) 139879 B | B
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21 A HARFF ¥ (NOx) $#3=g 1.52994) B B
B M et itk S\ | A A+
I R pE AT EmEPprsc () F4) 1.76735| G good
2 |peRRIET G () ** 1.82423] G | good
3 O[RBRTRAEE T () ** 1.90009] G | good
4 gk () ** 2.02671] G good
5 | ®Ed Ed () ** 253274 G good
FFARMG 4 (SOx) BRE (277
6 §R) 2.88235 G good
7| gk (=) 3.01687| G good
Hawfprrz2 S AEF B2 TR FTaR2
g |T AT AT FREOFAFES | 505707 G | good
(&) **
9 My EEEL T (%) 3.32726| G good
10 B Fflisd () 3.85064] G | good
11 ,a“frig’ FMEEZBETRE (B) 43781 G |Super| S
12 (B xitage (&) *=* 450064 G |Super| S
13 |44 8¢ bt F (%) 549065 G | Super| S
14 |1 T8y g (ppF 1) ** 5.58387| G |Super| S
15 |84 dpRF% (g7 ) * 6.05171 G | Super| S
16 |FEH Y FPruzE (FrRE) ** 6.55667| G | Super| S
17 W% 2w %42 (h) 7.60422 G | Super| S
18 (Weapibddh k(s ) (/&) 12.0412f G | Super| S
1.62945
B ER
kP £ 4017 AR B 5 I8~11& A 518 ~17~16~ ~ ~ ~ » B ;4
10~1 &% 5% 10~9~8~7~6~ ~ ~ ;B#g3338 5 1~5=XP 5 6~21 -
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[N

%3 & & ’f#p/?kﬁ * SWOT

% #4-6> SN o> AR~ BE(S) BAME » BHEW) - 4

TAREHLE (2019 EFHEAEBEOEFPMFTAE » 8¢ (0)

B (T) 2 T#SWOTA\’H e 4-T97r 7
* 4-7 Li’fﬁéﬁf?,'% SWOT
g4 Strengths % %t Weaknesses
1. ﬁlF)‘fﬂz‘ hIRT 2B Y B’t’ﬁi(’JH&/ 1 4 ?*79'"% * 3 (E’ )
» T3 Z‘\
£
Y s , 2. fm Fa (R~) o
2. PR RAET @ (R]) o 3 Z’QP#F% % (%)
y =5 0 °
3. RERRAELT (BRA) o 4 ggi:;ﬁ;,ﬂt :«
g " CORORR A0
hhe sl Gn) ShAEET Y (%) -
5. :j\ii/i%/(i%> ) 6. .J:@J\;J#,}#‘{g—?’}} j? (%) o
6. = P a}ién“jf it 4 (SOX)#":%I:E-_ (/‘\ 7 Ii ) ’}# éﬁ%ﬂ- (_1___!»_/);;{)
TSRER) :
8. #- TE (H 52013 ;
A A (%) 3;5) 1‘(:/&) 2 (P 22 BEEF
i ;C 0 °
SHTLFRISEARFELTR P o apaghres (k)
H [\ — | X 4™ o
iﬁ?“‘ (&) - s
10. B R iF ek (PM) #2% o
9. A4 LR B F (%) ¢ %fﬁﬁgz>'ﬂ MR
1o Wiwlﬁv (}f—i oy ot I L7 RR—BLEE(S /2 &)
. ARHATER R BRTHE (R 0 ) oy maenen 3 8 gt 44
12 Raifeditag () (;) o
) o
13, P4 8¢ Fpt 5 (%) - RS AE (&) -
14 R St gy pRCLE )], %«zf;]’;; " ) -
15, ’?E‘ﬁix‘}FRzz-(a“) AR
15. ﬂc‘ﬁ&&); P of Hk :
4 b B °
17. E&‘]’f’%ﬁﬁﬁgipﬁﬂiﬁ'& (Ev) 16 &ﬁ—@ﬁi*g I %EQ}F%(I——)
8. Pk prizg Sl (3 P | ir%k:f}t% (R ) -
:,T\‘/.&> . . Rt 5% W &
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18. 6 bk FE (%) o
19. peR ®ELPF A Tt LR
(km)
20. Py wkE ?‘f%?%ﬁ(p q °
ﬂ.“ﬁ“&g”w#%Nwo#ﬁg(a
T/ FER)
# ¢ Opportunities @ 4 Threats
BB S AEVEE I RGP EL 7Y E o
2. 2B ERFTEE(SHR P BOLR 2044 Bk BB K
SRR RIS (R CEES Pl
3.EERANR B T AEE 4 2P g2 2 FE R ERT AR -
4. b 4 FT r2Z A1 ELITE TR |5 TR kREEET -
VTR o 6. FAFFTHELER 1L -
CRA BT AR -FRMET R T.E2RRIARERER  EROPE
6. ~ Hchp ~ AL E 4 o S P8 R - HEAR o
7. 3 B RIFTR RIRFE o CRRRIRERTSEETRER
9. 12 AREE -
10, BBl 2 g T2 867 %
1. 26 B ST HTEHE -
12. FEREEME AT REF o
13, TEAY P REAFFRAE B
Ipp ©

Py R

kA A-TH BR(S) RS adF > R

5

16 (0)F FATRPA L 4

%ﬁ&ﬁ%o

BERZ R o5 ¥
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TEZEH e AUAMAG VR RENFERORAER 3
X273 TP EP R, o e r BR(S) I8 M g R WG e
a‘ v Bi:ﬁ.f— ﬂp =K gﬂ LE]K?&X_TZI«‘& g 5? F : ﬁ % —j_:J[. e ; f,

=

B HIRAR s R THEEY B -MP R R F BRI RET
CATHIATE E 2 HRFTIE C BRTRER - MR F

SRR ¥n AL TR ’gr/gwﬂ L RS TR B FH AR

FULP 2R EULER R P4 - LETRAEE T ~RRARED @ -

BIPRINE AT E Vs FFER R EREEHTT > FHn

T\

BAEE xS 0 TR OB R JE T Rk~ T BIAEHT K
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0 &P A4 TSWOT A #7400 B3 (S) 1~ 18 B 4 ‘adF > #1~5
FHEWFEH K2 20 H56~18k4e g > 8§ (0)1~TF KATE 2 {
CERRG e HA (T3 Fp ek 24 074
Fap2F (2019) 0 ~ & T | A RSy K278 580 % Hde
B B4 ok it dr 44-8

248 54 Fus A4

2778 48, P B 4 3 oxdp T

2. FEEPBefzIg S18 6 ' ‘il prAz i # = #ic -

4 REPRBEFEE PARA £ 410 T AP R

LR




6. RITRBRE KT

WIl #3748 -

B LR #LAHFHET 05 T KHEEHMATE
?ﬁ o

10. £4 23 T sqdlel £4-18) T Y EH oo

12. AHF S EE FEH RS 4 4IQ) B

VBT ES L LY RRET S3 REpL L (B -

SI1 ATH AT E2 HEHFIE (R
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16. 7 R AP gL #410Q) #aas 5 2R

18 581 A 4337 2 Y 2% SI R apsRz «hynTiog i pice

S14 R 1 Tiofci8 ¥ phik

24. 1 % ¥z W4 B4 5o

26. RHT 4 EIRTHA S2 #RBEL® (7)) -
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Kaplan & Norton (1996), "The Balanced Scorecard measures that drive

Performance", Harvard Business Review Jan-Feb pp.71-80.

Hoffecker & Goldenberg (1994), Using the balanced scored to develop

company wide Performance measures. Journal of Cost Management,
vol8(3), pp.5-18.

-42-



Kﬁ@"?-._

Tt e R

Fii o AR

REEAoing FART

R drim 4L

P ER

I

BEEA 3R
G FEEHRY | —
PHENEER PHEMEER

|

Fyur 4L e

A R e
Ll
§ gl
L R

7ok kR : Kaplan & Norton (1996) % g #-$(1999)

-43-



LS = -

S ST E 2 AR A

ERE FH souhFEL it

1978 Hatten, Schendel& Cooper B4 &

1979 G N - BN
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