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1 Why is productivity so important for the recent 
Japanese economy?

• In the 1990s, the Japanese economy 
recorded 1% growth, while the U. S. 
economy continued 3% growth (in the 
second half, the U. S. economy attained 4% 
growth).

• Not only the U.S., the east Asian countries 
such as China and Korea recorded higher 
growth rate than Japan.





Why has the Japanese economy stagnated Why has the Japanese economy stagnated 
so long?so long?
I Mismanagement of macroeconomic policies
• Inappropriate fiscal policies
• Inappropriate monetary policies

II Productivity slowdown (Hayashi and Prescott(2002))
• Malfunctions of financial intermediation system due to 

the huge bad loans misallocation of the loan market 
led to the survival of low productivity firms (Caballero, 
Hoshi and Kashyap (2004)).

• The Japanese old industrial structure did not fit the IT 
revolution.

• Korea and China have caught up the technology level 
in Japan.



2 TFP measurement in Japan (1)

• Many empirical studies of TFP growth in 
Japan showed the productivity slowdown 
in the 1990s.

• However, there are several different 
results in industry base.

• Policies promoting productivity depend on 
which sector suffers from productivity 
slowdown.





2 TFP measurement in Japan (2)
• Productivity slowdown is induced by not 

only the slowdown of technological 
progress, but also by misallocation of 
production factors and malfunction of 
financial intermediation system.

• We need official industry database to 
measure correct TFP.







3 Industry database in Japan(1)

• In Japan, academic researchers provide 
industry database. KEO database and 
JIP database

• Recently, many researchers measure TFP 
and study the Japanese economy using 
the above databases.

• However, academic groups cannot extend 
these databases regularly.
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Output-tables, Private capital stock Statistics)
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-
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Labor



3 Industry database in Japan(2)
• Remaining problems to construct new industry 

database
(1)Correct measurement of output in the non-

manufacturing sector
(2)Constructing capital stock reflecting appropriate 

production efficiency
(3)Measurement of software stock
(4)Measurement of operating rates in the non-

manufacturing sector



3 Industry database in Japan(3)

(4)Measurement of operating rates in the non-
manufacturing sector

(5)How to treat lease asset and workers in labor 
dispatching industry

(6)Measurement of wage in self-employed workers
(7)Measurement of human capital, especially how 

do we measure on the job training costs
(8)Construction of deflator reflecting technological 

progress



4-1 TFP movements in business cycles (1)

• The previous database is annual time series.
• We cannot study cyclical features of productivity 

in these databases.
• Miyagawa, Sakuragawa, and Takizawa (2005) 

constructed TFP series by industry based on 
quarterly Financial Statements Statistics of 
Corporations data published by Ministry of 
Finance to check the cyclicality of TFP.



4-1 TFP movements in business cycles (2)

• TFP is procyclical in the Japanese economy.
• Procyclicality of TFP is induced not only by 

technological shocks, but also by increasing 
returns to scale, mark-up ratio, aggregate 
demand externality in the sense of Diamond 
(1982), and labor hoarding.

• Estimation results of Hall and Basu and Fernald
type production function show that technological 
shocks are crucial in the Japanese economy.







4-2  Has the IT revolution contributed to the 
Japanese productivity growth? (1)

• When the share of high productivity 
industries rises, the economic growth in 
the whole economy is stimulated.

• In the US, the IT revolution promoted the 
reform in industry structure and the high 
economic growth rate in the 90s was 
attained.

• On the other hand, the change in industry 
structure was very small.







4-2  Has the IT revolution contributed to the 
Japanese productivity growth? (2)

• IT investment in Japan (private sector) 
reached 27 trillion yen. It dominates 30% 
of total private capital formation.

• However, it has not increased 
monotonically. Since 1990, its movement 
has seemed cyclical. 

• However, its share has increased 
monotonically since the second half of the 
90s.







4-2  Has the IT revolution contributed to the Japanese 
productivity growth? (3)

• In the U. S., the contribution rate of IT capital to 
annual labor productivity growth was about 35% 
in the first half of the 90s, and  about 40% in the 
second half of the 90s.

• In European countries, the contribution rate of IT 
capital in the 90s was from10% to 20%.

• According to the study by Cabinet Office, the 
contribution rate of IT capital in the 90s was 18% 
in Japan. However, the rate increased drastically 
in the second half of the 90s.









4-2  Has the IT revolution contributed to the 
Japanese productivity growth? (4) -The network 
effect of IT

• The network effect is ambiguous in the U. 
S.

• Miyagawa, Ito and Harada (2004) showed 
positive network effects partly.

• The recent study of Cabinet office 
estimated that the contribution rate of 
network effect was 13-14% from 1995 to 
2003.



-38.6%14.8%64.3%59.4%2000-03

-3.5%13.5%49.2%40.9%95-2000

-16.7%6.7%88.7%21.3%90-95

12.2%20.9%41.2%25.6%85-90

-14.0%17.9%77.3%18.8%1980-85

OthersNetwork effectNon-IT capitalIT capital

Table 6 Decomposition of Labor Productivity (Cabinet Office)



Summary (1)

1 To understand the long-term stagnation of 
the Japanese economy, the productivity is 
a key factor.

2 However, recent researches depend on 
the databases which academic 
researchers constructed.

3 We need official industry database to 
provide suitable policies promoting 
productivity.



Summary (2)
4 To construct new industry database, we have to 

overcome several problems generated by the 
change in the recent industrial structure.

5 In Japan, procyclicality of TFP is induced by 
technological shocks.

6 The recession in the first half of the 90s delayed 
the IT revolution in Japan.

7 However, IT capital accumulation has 
contributed to labor productivity growth since 
1995.
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Capital stock and capital service
prices

Capital utilization Labor quality Hours worked Macro level
 Manufacturing

sector

Non-
manufacturing

sector

1983-91: 2.36%

1991-00: 0.19%

1980-90: 1.20% 1980-90: 2.5% 1980-90: 0.5%

1990-98: -0.90% 1990-98: 0.3% 1990-98: -1.3%

1987-93: 1.20% 1987-93: 1.61% 1987-93: 1.61%

1994-97: -0.60% 1994-97: 1.54% 1994-97: -1.43%

1981-90: 1.60% 1981-90: 2.1% 1981-90: 1.3%

1991-00: 0.20% 1991-00: 1.8% 1991-00:  -0.3%

1981-89: 2.67% 1981-89: 1.21%

1990-98: 0.30% 1990-98: -0.26%

1981-90: 1.63% 1981-90: 2.81% 1981-90: 1.18%

1991-99: 0.84% 1991-99:  1.37% 1991-99: 0.64%

1983-91: 0.40% 1983-91: 0.78% 1983-91: -0.15%

1991-98: 0.03% 1991-98: -0.16% 1991-98:  0.27%

1975-90: 1.01%

1990-98: 0.89%

Private sector
1980-90: 1.9

Durable
manufacturing
1980-90: 2.8%
1990-98: 1.4%

 1980-90: 1.6%

Private sector
1990-98: 1.9

Non-durable
manufacturing
1980-90: 1.7%
1990-98: 1.9%

1990-98: 2.1%

Source: Inui and Kwon (2004) and the papers listed.

Cost share Unadjusted
Perfect
competition in
input markets

CRS is not
assumed.

Adjusted by IT
deflator of the
US
("harmonized
approach")

Perfect
competition in
input markets

CRS

Kawamoto (2004) 1973-1998
GDP (based on
1968 SNA), sectoral
gross output

Net capital stock and service
prices of 37 capital goods (JIP
database)

Changes in hours per worker is
used as a proxy for unobserved
changes in both labor effort and
capital utilization

Adjusted by gender,
age and education
attainment (JIP
database)

Adjusted by hours
worked in each
sector (statistics
published by the
Ministry of
Welfare and Labor)

Not explicitly adjusted

Adjusted by gender,
age, education
attainment, and type
of occupation(KEO
database)

Adjusted (KEO
database)

Cost share
Jorgenson and
Motohashi (2003)

1975-1998
Based on their own
definition of GDP

Net capital stock and service
prices of 62 capital goods plus
input of land, inventory stock,
software, and durable
consumption goods

Cost share Unadjusted
Perfect
competition in
input markets

CRS

Unadjusted

Perfect
competition in
both output and
input markets

CRS

Fukao, Inui, Kawai,
and Miyagawa (2003)

1970-1998
GDP (based on
1968 SNA), sectoral
gross output

Net capital stock and service
prices of 37 capital goods (JIP
database)

Adjusted by capacity-
utilization rate in the case of
manufacturing sectors and
adjusted by diffusion indices
on excess capacity (BOJ) in the
case of non-manufacturing
sectors (JIP Database)

Adjusted by gender,
age and education
attainment (JIP
database)

Adjusted by hours
worked in each
sector

Adjusted by capacity-
utilization rate in the case of
manufacturing sectors and
adjusted by information on
electricity input in the case of
non-manufacturing sectors

Unadjusted
Adjusted by hours
worked in each
sector

Income share
within value
added (fixed)

Miyagawa (2003) 1981-1999
GDP (based on
1993 SNA), sectoral
value added

Net capital stock and service
prices of five capital goods (JCER
database)

Cost share

Adjusted by IT
deflator of the
US
("harmonized
approach")

Perfect
competition in
input markets

CRS

Unadjusted

Perfect
competition in
both output and
input markets

CRS

Nishimura and
Minetaki (2003)

1975-1998
Sectoral value
added (based on
1968 SNA)

Net capital stock and service
prices of five capital goods (JCER
database)

Adjusted by assuming that the
capital is a quasi-fixed factor

Adjusted by age,
education
attainment, and type
of occupation

Adjusted by hours
worked in each
sector

Adjusted by capacity-
utilization rate both in the
manufacturing sectors and in
the non-manufacturing sectors

Unadjusted
Adjusted by hours
worked in each
sector

Income share
within value
added (fixed)

Cabinet Office,
Government of Japan
(2002)

1981-2000
GDP (based on
1993 SNA), sectoral
value added

Gross capital stock of private
enterprises (statistics published
by the Cabinet Office)

Income share
within value
added (fixed)

Unadjusted

Perfect
competition in
both output and
input markets

CRS

Unadjusted

Perfect
competition in
both output and
input markets

CRS

Hattori and Miyazaki
(2000)

1978-1997
GDP (based on
1968 SNA), sectoral
value added

Gross capital stock of private
enterprises (statistics published
by the Cabinet Office)

Adjusted by capacity-
utilization rate only in the case
of manufacturing sectors

Unadjusted
Adjusted by total
hours worked

Perfect
competition in
both output and
input markets

Constant
returns to
scale
(CRS)

Yoshikawa and
Matsumoto (2001)

1980-1999
GDP (based on
1968 SNA), sectoral
value added

Gross capital stock of private
enterprises (statistics published
by the Cabinet Office)

Unadjusted Unadjusted Not reported
Income share
within value
added (fixed)

Estimated annual TFP growth rate

Hayashi and Prescott
(2002)

1960-2000
GNP (based on
1968 SNA)

Net capital stock estimated by the
perpetual inventory method. Net
foreign assets and inventories are
included in the capital stock.

Unadjusted Unadjusted
Adjusted by total
hours worked

Income share
within value
added (fixed)

Unadjusted

Comparison of Empirical Studies on Japan's TFP growth in 1990s

Study Period Outputs 

Capital services Labor Services

Share
Adjustment of
deflator for IT

products

Assumptions on
market structure

Production
technology


