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ABSTRACT

This paper aims to examine the productivity change of the Japanese economy using the data

pertaining to the 47 prefectures during the period 1981-2000.  The decomposition analysis of the

Hicks-Moorsteen-Bjurek productivity index is conducted to explore the sources of the productivity

change.  In summary, technical change and efficiency change are two of the most important

components driving procyclical productivity.  We find that their relative importance varies over

periods.  Supply shocks captured by technical change component caused upturns in productivity in

the mid and late 80s and in 1999 and 2000.  Supply shocks also caused downturns in the early and

mid 90s.  On the other hand, demand shocks captured by the efficiency change component drove

upturns of productivity in 1984, 1990, and 1996 when supply shocks were not detected.
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Table 1.  Parameter estimates of the output-oriented distance function 
 Parameter 

Estimate 

Standard 

Error 

 Parameter 

Estimate 

Standard 

Error 

0α  0.1862 (0.0144)** 5ϕ  0.0776 (0.0533) 

Lα  -0.8353 (0.0194)** 6ϕ  0.0196 (0.0539) 

Kα  -0.2021 (0.0184)** 7ϕ  0.1034 (0.0701) 

LLα  -0.0032 (0.0270) 8ϕ  0.1665 (0.0698) * 

KKα  -0.0738 (0.0174)** 9ϕ  0.1568 (0.0707) * 

LKα  -0.0389 (0.0227) 10ϕ  -0.0307 (0.0493) 

KGγ  0.0577 (0.0107)** 11ϕ  0.0142 (0.0502) 

hγ  -0.6080 (0.0385)** 12ϕ  0.0675 (0.0515) 

5β  -0.0447 (0.0068)** 13ϕ  0.0952 (0.0542) 

7β  -0.0844 (0.0096)** 14ϕ  0.0440 (0.0539) 

8β  -0.1202 (0.0102)** 15ϕ  0.0014 (0.0539) 

9β  -0.1423 (0.0112)** 16ϕ  -0.2200 (0.0504) ** 

10β  -0.1325 (0.0109)** 17ϕ  -0.1557 (0.0513) ** 

16β  -0.1183 (0.0141)** 18ϕ  -0.1705 (0.0524) ** 

19β  -0.1288 (0.0169)** 19ϕ  -0.2385 (0.0640) ** 

20β  -0.1507 (0.0176)** 20ϕ  -0.2525 (0.0621) ** 

1ϕ  0.0376 (0.0340) uσ  0.1519 (0.0183) ** 

2ϕ  0.0042 (0.0341) vσ  0.0242 (0.0006) ** 

3ϕ  -0.0160 (0.0358)    

4ϕ  -0.1556 (0.0356)**    

Note: “*” indicates significance at the 5% level. 

     “**” indicates significance at the 1% level. 

 



Table 2.  Decomposition of the HMB productivity index evaluated
 at the sample mean unit: percent

year Productivity Technical Efficiency Scale Input and Output Residuals

change change change change mix effects

1981 0.3549 0.3848 -0.4862 -0.0340 -0.0016 0.4920
1982 0.9171 0.2261 0.4321 -0.0131 0.0061 0.2660
1983 1.2488 0.5915 0.2614 -0.0106 0.0028 0.4038
1984 2.1133 0.3276 1.8102 -0.0037 0.0072 -0.0281
1985 1.9335 5.0333 -3.0191 0.0110 0.0306 -0.1223
1986 1.3967 -0.5182 0.7489 0.0168 0.0120 1.1372
1987 3.7524 4.1824 -1.0811 0.0360 0.0172 0.5979
1988 4.1822 4.1320 -0.8114 0.0555 0.0071 0.7989
1989 2.8745 2.4664 0.1245 0.0640 0.0112 0.2084
1990 2.9973 -0.7268 2.4173 0.0902 0.0067 1.2100
1991 -1.0300 0.2062 -0.5807 0.1310 0.0058 -0.7923
1992 -2.2280 -0.4790 -0.6877 0.0750 0.0043 -1.1405
1993 -1.5671 -0.2908 -0.3562 0.0643 0.0022 -0.9866
1994 0.2593 0.1075 0.6595 0.0437 0.0036 -0.5549
1995 0.7145 0.3713 0.5505 0.0768 0.0005 -0.2846
1996 2.3327 -1.3915 2.8744 0.0642 0.0015 0.7842
1997 -0.9433 0.1713 -0.8379 0.0235 0.0043 -0.3044
1998 -0.7341 -0.6619 0.1930 0.0283 0.0040 -0.2975
1999 2.3085 1.1473 0.8864 -0.0248 0.0041 0.2956
2000 2.5128 2.6889 0.1824 0.0121 0.0036 -0.3742

Average 1.1698 0.8984 0.1640 0.0353 0.0067 0.0654



Table 3.   Decomposition of the HMB productivity index
unit: percent

  Input and output
year   Productivity change   Technical change   Efficiency change     Scale change    mix effects

     lower      upper      lower      upper      lower      upper      lower      upper      lower      upper
    quartile      quartile     quartile      quartile     quartile      quartile     quartile      quartile     quartile      quartile

1981 -1.06 1.14 0.12 0.98 -0.70 -0.29 -0.20 0.00 -0.01 0.02
1982 0.18 2.12 0.00 0.82 0.26 0.62 -0.06 0.02 0.00 0.04
1983 0.17 2.25 0.36 1.09 0.16 0.38 -0.06 0.02 0.00 0.04
1984 1.51 3.23 -0.04 0.83 1.07 2.60 -0.06 0.05 0.01 0.06
1985 0.61 2.87 4.65 5.57 -4.35 -1.79 -0.10 0.04 0.03 0.16
1986 -0.28 1.37 -0.88 0.13 0.45 1.08 -0.03 0.04 0.01 0.07
1987 2.05 4.49 4.02 4.57 -1.56 -0.64 -0.07 0.04 0.02 0.11
1988 2.01 4.67 3.95 4.57 -1.18 -0.48 -0.09 0.06 0.01 0.05
1989 1.81 3.45 2.18 2.91 0.07 0.18 -0.08 0.06 0.02 0.06
1990 2.08 3.44 -0.94 -0.27 1.44 3.50 -0.09 0.07 0.01 0.06
1991 -1.40 0.54 -0.02 0.55 -0.84 -0.35 -0.13 0.13 0.02 0.08
1992 -2.89 -0.81 -0.76 -0.04 -0.99 -0.41 -0.06 0.08 0.01 0.03
1993 -1.85 0.16 -0.52 0.30 -0.52 -0.21 -0.05 0.07 0.00 0.02
1994 -0.21 1.87 -0.03 0.43 0.39 0.95 -0.04 0.04 0.00 0.01
1995 0.35 1.83 0.16 0.70 0.33 0.80 -0.04 0.07 0.00 0.01
1996 1.64 3.08 -1.61 -1.01 1.70 4.13 -0.03 0.07 0.00 0.01
1997 -1.34 -0.14 -0.15 0.50 -1.20 -0.49 0.00 0.03 0.01 0.03
1998 -1.57 0.50 -0.83 -0.24 0.11 0.28 0.00 0.02 0.01 0.02
1999 1.78 3.11 0.83 1.48 0.52 1.27 -0.02 0.02 0.01 0.03
2000 1.80 4.10 2.34 3.08 0.11 0.26 -0.01 0.02 0.01 0.03



Table 4.  Scale Elasticity  
rank prefecure scale elasticity

1 Tokyo 1.22
2 Osaka 1.17
3 Aichi 1.17
4 Kanagawa 1.15
5 Hyogo 1.10

12 Hiroshima 1.04 upper quartile
24 Toyama 0.97 mean
36 Fukui 0.93 lower quartile
43 Shimane 0.88
44 Tokushima 0.88
45 Okinawa 0.87
46 Kochi 0.86
47 Tottori 0.84

Note: Elasticities are averaged over the period 1981-2000.



Fig. 1  HMB productivity index
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Fig. 2  The effects of technical change on productivity
-4.00

-2.00

0.00

2.00

4.00

6.00

8.00

10.00

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999

year

pe
rc

en
t

  upper quartile

  lower quartile

  growth rate of GDP



Fig. 3  Accumulated technical change
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Fig. 4  The effects of efficiency change on productivity
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Fig. 5  The effects of scale change on productivity-0.25
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Fig. 6  The input and output mix effects on productivity
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