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A new measurement method of productivity and its application in electricity
industry with managerial efficiency and environmental efficiency
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A new panel data on 9 Japanese electric utility firms with environmental
load was compiled to measure Hicks-Moorsteen-Bjurek (HMB) productivity index taking account of
financial and environmental efficiency simultaneously, using the distance function model. We
conducted the decompositon analysis of the HMB productivity index. The results are threefold.
First, the main determinants of productivity are found to be the scale factor and the efficiency
factor. Second, the technical advance factor becomes a contributor to improving productivity as the

deregulatory process of electricity market goes on. Third, the positive effects of environmental
factor on productivity were detected, though their magnitudes are tremendously small. In addition,
focusing on efficiency as a determinant of productivity, we analyzed the relations of efficiency
with financial and environmental factors.
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EVi = f(OEy,FPy ) + e

Panel Data Random Effects Model

Estimated

coefficients z-vake
oP -1.898 -1.69"
FP 27.613 3.57""
Constant 1.737 1.87"
Sigma_u 0.761
Sigma_e 1.014
rho 0.360

Note: Fixed effects model is rejected by Hausman test.
Superscripts *, *** indicate significance at the
10% and 1% level.
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