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A Study on the Potential Growth Rate of Japan

Abstract

One reason that has been put forward to explain the weakness of Japan’s economy in
the 1990s is a decline in the potential growth rate of the economy, which plays an
important role in arguing how we see Japan’s economy developing over the medium to
long term. In this study, we start by defining the potential growth rate and identify a
number of ways in which it might be measured. Theresfter, we attempt to measure
Japan’ s potential growth rate by applying our chosen method.

Defining the potential growth rate is not straightforward as the concept has been
interpreted in different ways. It would seem reasonable, however, to treat potential as
being a situation in which production factors are all fully utilized and to define the
potential growth rate as the maximum rate of sustainable growth achievable without
triggering accelerated inflation.

Methods of measuring the potential growth rate are divided into two types. those
derived from economic theories such as Okun’'s law and the production function
approach, and those based on time series analysis such as the HP filter. Each attempts
in its own way to exclude cyclical effects from changes in real GDP. The most
commonly used is the production function approach, advantages of which are the
clarity with which the factors are modeled and the simplicity with which the results are
interpreted. However, the way in which potential production factors and total factor
productivity are determined in this approach remains arbitrary to some extent.

There are also those who object to a supply-based approach, such as the production
function approach, in which the growth of capital, labor, and total factor productivity
are determined independently of demand.

In addition to the trend approach, we applied the production function to estimate the
potential growth rate in various time trend patterns and different potential production
factors. Substantial differences arose in the resultant potential growth rate and output
gap depending on patterns. Thus the best estimation method is still very much a matter
of debate. By and large, however, the results indicate a downtrend in the potential
growth rate in the 1990s.

It would be wrong, however, to conclude on the basis of these results that Japan’s
future growth rate has serious upper limits. The contribution of |abor-related factors has
been small in the past and much can be explained in terms of capital factors and total
factor productivity.

It is difficult, however, to explain total factor productivity in a rational way, including
past experience. We have explained total factor productivity in terms of time trend but
have been unable to give an adequate explanation of “‘why”‘ it declined following the
bursting of the bubble. Consequently, we have also been unable to gain an adequate
understanding of what needs to be done to boost total factor productivity. From the
point of view of maintaining and improving the potential growth rate, one of the keysis
to create a successful pattern with a clearly defined orientation. It is, of course,
impossible to know in advance what will succeed and what not, and there will
inevitably be a high degree of uncertainty in the economic structure. We will aso need
to structure the financial system in such away as to match the economic structure.
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a (Transition Equation)
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uv
1999a 99Q1 3.42 4.62
1.20
X
GDP
8 (1993)
NAIJO 1
1
® 15 64 65
96 64 69 65 24
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RW =27.791- 161525 - 088325SH + 0.79121TH -

RW U SH
TH RH
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RM Lm 15
423 CES
1

Substitution

Y=g "[d(KS) " +(- d)(Lh) "] "
3 P
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w r

In(KS/Lh)=s In[d(1- d)]+s In(w/r)

75Q1 96Q4
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IN(KS/ Lh) =-0.0538+21127In(w/r) (4-13)

(-4.82) (30.86)
2 0.916 D.W. 0.161

o 1127 & 0488 p -0.113

GDP
1.127 48.8 CES
o=l/(1+p) 1
1991  (1990) 0 =0.987 1.002 1
1998b 1.127
1998b CES
(1993)
83Q1-92Q1 GDP GDP
0.5 1998b
4.2.4
1990
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5.2
CES

(1994) 68Q1-73Q3
1.081 73Q4-79Q1 0.640 79Q2-86Q4 0.773 87Q1-93Q2 0.595 87Q1-89Q3 1.062
89Q4-93Q2 0.300
68Q1-73Q3 87Q1-89Q3
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83Q2-90Q4 1.60
48
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44
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3 1 CES
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4 4
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4-6
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1998a

GDP(GDPMX)

( ) GDPMX =b” KP% " KG"“ (NL~ LHRMX)"®

KP KG LHRMX (
15.8 ) NL ROMA ROMX
(1990 100.3 ) LHRTL L
GDP

() log(GDP/GDPMX) =a+al” (ROMA/ ROMAMX)+a2” (LHRTL/ LHRMX)+a3" (L/NL)

()

) log(GDP) = (logb+a) +bl” logKP , +b2”" logKG_, +b3” log(NL ~ LHRMX)
+al” (ROMA/ ROMAMX) +a2” (LHRTL/ LHRMX) +a3" (L/ NL)
1975-95

log(GDP) = - 4980+ 0452 logKP, +0058° logKG_, + 0517 log(NL~ LHRMX)

()
+0162° (ROMA/1003) + 0300 (LHRTL/ LHRMX) +3599 " (L / NL)

KG.; LHRTL/LHRMX
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GDPMX O=atal+a2+a3 () a=-4.061
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Y:AeltKSaLHmea+B =l y o

Pm=(u x Y/M)x P
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log(Y/LH) =-4688+0.014" t70+0.340" log(KS/ LH) +0.091" log(Pm/ P)

1
CES
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3 CES
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3 CES 3 2 .
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Solow Method
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3.11 2.75 Solow Method
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0.62 0.59
2
1 5
(1955 80)
5 6

61

1970-83

80

(1982)

CES
Solow

1992



1973

1970

432 90

(1993) GDP
GDP

1993
1990 92

62



92 90
1993 5-5
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93 10
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( 3 4
3 91
94 1.7
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3 4 GDP

5.1

GDP
GDP
log(y,) =a +g,t +g,t* +e,
(€)
X
e =1 +bX, +m,
GDP

log(y,) = (@ +1)+bX, +g,t +g,t* +m
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GDP

(5-1)

(5-2)



GDP
log(y/y™ - 1) =log(1+y*®) =1 +bX,
GDP
log(y”) =log(y,)- (I +bX,)=a +g,t+g,t>+m (5-3)

GDP (5-1)
(5-2)
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log(GDP) = 2.90099 * t - 0.00072 * t* - 2902.44

(11.4) (11.6) (11.8)
R? =0.9873 DW= 0.0978 t
£ = - 0.04971 *(U-U") + 0.02557
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R? =0.4784 DW= 0.1684 t
U U
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3.1 98 0.8 99 2
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Watanabe (1997) 1985 1993
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InUW =a +blInV

logUW" = (logUW - b logV)/(1- b)
X =Y/(100- UW")" UW’
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6.0 -

*100)
)+ *100)

5-7

(5-8)

5.5 -
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87Q2-93Q4

7071727374757677787980818283 848586878889 9091929394959697 9899
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2
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