EXOEEDES
— Data Envelopment Analysisdh) H kX EREE~DEH —

E H B 18

Comparative Analysis of Efficiency of the Firm: Application of
Data Envelopment Analysis to US-Japanese Electric Utilities

Teruhiro Tomita

This paper examines the efficiency of electric utilities. Electric utilities are monopolized
under regulation. As I think there are any X-inefficiencies in this industry, I tried to measure
productive efficiency originally presented by Farrell and expanded as Data Envelopment
Analysis by Charnes-Cooper-Rhodes.

Results show that overall efficient, that is, ”D efficient” utilities are Tokyo Electric Power
Company(TEPCO) and Southern California Edison Company(SCE).

This is my first analysis to the Yardstick Competition of electric utilities by DEA method
and I expect that it may make some contribution to decisions of Regulatory Agency and

electric utilities of Japan.
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LINGO MODEL PROGRAM"

MODEL:
I Data Envelopment Analysis of Electric Utilities ;
SETS: '
DMU/ABCDEFGHIJ/: 110 electric utilities;
EFFICIENCY; ! Each decision making unit has an;
! efficiency to be computed;
FACTOR/X1X2Y1Y2/;
I Thereis a set of factors, input & output;
DXF(DMU, FACTOR): F;!F(I,]) = Jthfactor of DMU I,
ENDSETS
DATA:
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! Inputs are employees and total assets;
! Outputs are consumption and prices;

NINPUTS = 2; ![The first NINPUTS factors are inputs;
! The inputs, the outputs;
F=@IMPORT(DEN1.WK4,F);
ENDDATA

I The Model;
SETS:
DXFXD(DMU,FACTOR) : W; | Weights used to compute DMU I’s efficiency;
ENDSETS
I Try to make every utility’s efficiency as high as possible;
MAX = @SUM(DMU: EFFICIENCY);
I The LP for each DMU to get its efficiency;
@FOR(DMU(I):
EFFICIENCY(I) = @SUM(FACTOR()J #GT# NINPUTS: F(I, J)* W(L, ]));
! Sum of inputs(denominator) = 1;
@SUM(FACTOR(])| J #LE# NINPUTS: F(I, ) W(L, ) = 1;
! Using DMU I's weights, no DMU can efficiency better than 1;
@FOR(DMU(K):
@SUM(FACTOR( ) J #GT# NINPUTS: F(K, )*W(L 1))
<= @SUM(FACTOR(J)|J#LE# NINPUTS: F(K, J) * W(I, ]));
)); '
! The weights must be greater than zero;
@FOR(DXFXD(L, J): @BND(.00001, X, 100000));
END
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