RIETI Discussion Paper Series 07-E-003

Estimation Procedures and TFP Analysis
of the JIP Database 2006 (Revised)

FUKAO Kyoji HAMAGATA Sumio
RIETI Hitotsubashi University
INUI Tomohiko ITO Keiko
Nihon University Senshu University
Hyeog Ug KWON MAKINO Tatsuji
Nihon University Hitotsubashi University
MIYAGAWA Tsutomu NAKANISHI Yasuo
Gakushuin University Senshu University
TOKUI Joji
Shinshu University

RIETI

Research Institute of Economy, Trade & Industry, IAA

The Research Institute of Economy, Trade and Industry
http://www.rieti.go.jp/en/


http://www.rieti.go.jp/en/

RIETI Discussion Paper Series 07-E-003
First draft: January 2007
Revised: June 2007

Estimation Procedures and TFP Analysis of the JIP Database 2006

Kyoji Fukao
Hitotsubashi University
Sumio Hamagata
Hitotsubashi University
Tomohiko Inui
Nihon University
Keiko Ito
Senshu University
Hyeog Ug Kwon
Nihon University
Tatsuji Makino
Hitotsubashi University
Tsutomu Miyagawa
Gakushuin University
Yasuo Nakanishi
Senshu University
Joji Tokui
Shinshu University

June 2007

RIETI Discussion Papers Series aims at widely disseminating research results in the form of professional
papers, thereby stimulating lively discussion. The views expressed in the papers are solely those of the
author(s), and do not present those of the Research Institute of Economy, Trade and Industry.




Introduction

The purpose of this paper is to explain the preliminary version of the newly compiled Japan
Industrial Productivity Database (JIP 2006) and report some results of our growth accounting
analysis based on this database. The JIP 2006 contains information on 108 sectors from 1970 to 2002
that can be used for total factor productivity analyses. These sectors cover the whole Japanese
economy. The JIP Database was compiled as part of the RIETI (Research Institute of Economy,
Trade and Industry) research project “Study on Industry-Level and Firm-Level Productivity in
Japan.” The original version of the JIP Database (ESRI/Hi-Stat JIP Database 2003) was compiled in
a collaboration between ESRI (Economic and Social Research Institute, Cabinet Office, Government
of Japan) as part of its research project on “Japan’s Potential Growth” and Hitotsubashi University as
part of its Hi-Stat project (A 21st-Century COE Program, Research Unit for Statistical Analysis in
the Social Sciences).! The authors are grateful to ESRI and members of the Hi-Stat team for the
support and cooperation provided for our present RIETI project.

At this moment, the major data available are sectoral capital service input indices and labor
service input indices, including information on real capital stocks and the nominal cost of capital by
type of capital and by industry, the nominal and real values of sectoral gross output and intermediate
input, as well as some supplementary tables, such as statistics on trade, inward and outward FDI, and
Japan’s industrial structure. All real values are based on 1995 prices. For growth accounting,
nominal labor costs and nominal capital services for 108 industries are also estimated. The sum of
these two values for each industry is not adjusted to be equal to the value added of that industry at
factor cost base.

The final version of the JIP 2006 is scheduled to be released by August, 2006. The final
version will include nominal and real annual input-output tables, detailed information on ICT capital
services and some additional statistics, such as R&D stocks and capacity utilization rates at the
detailed sectoral level?

For scholars familiar with the JIP 2003, we here briefly summarize the main differences

between and the main similarities of the 2006 and 2003 versions of the JIP.

1. The JIP 2003 is based on the 1968 SNA, while the JIP 2006 is based on the 1993 SNA. The
capital stock of the JIP 2006 includes order-made software, plant engineering, and assets
accumulated by the search for minerals. The JIP 2003 uses SNA statistics as control totals.

Following Japan’s present SNA statistics, capital stock in the preliminary version of the JIP 2006

! Details on the old version of the JIP database (JIP 2003) can be found in Fukao, Inui, Kawai, and
Miyagawa (2004). The JIP 2003 is downloadable at
http://www.esri.go.jp/en/archive/bun/abstract/bun170index-e.html .

* The present preliminary version of the JIP 2006 is available at
http://www.rieti.go.jp/en/index.html .




does not include prepackaged and in-house software. However, the final version of the JIP 2006
will include two sets of statistics, one in which capital stock does not include prepackaged and
in-house software and one in which it does.

2. In the case of the JIP 2006, labor input data include detailed information on labor input

cross-classified by categories of labor.

The paper is organized as follows: In the next section, we report the estimation procedures of
our annual input-output tables. In Sections 2 and 3, we explain the capital service input data and the
labor input data of the JIP 2006, respectively. Finally, in Section 4, we analyze Japan’s sectoral and

macro TFP growth.

1. Estimation of Annual Input-Output (10) Tables
1.1. Sectoral Classification

Following the principle of the IO tables of Japan’s Ministry of Internal Affairs and
Communications (MIC; formerly: Management and Coordination Agency (MCA)), the sectoral
classifications of the JIP 2003 and of the JIP 2006 are on an activity (commodity) basis, not on an
industry basis. Compared with the JIP 2003, which classifies activities into 84 sectors, the JIP 2006
classifies activities into 108 sectors. The sectoral classification of the JIP 2006 thus is much more
detailed, especially in the machinery and information service sectors. Using the 4-digit level
concordance between the International Standard Industrial Classification (ISIC), Rev. 3.0, and the
Standard Industrial Classification for Japan (JSIC), 2002 Revision, Table 1.1 compares the 108
sectors of the JIP 2006 with the 72 industries of the EU KLEMS project, which is on an industry
basis and not on an activity basis. Table 1.2 shows the correspondence of the two classifications for

selected sectors.

1.2. The Compilation Procedures of the JIP 10 Tables

For the estimation of nominal and real IO tables (the latter in 1995 prices) at the most detailed
level of the JIP 2006 classification, we used three types of 10 tables compiled by the Japanese
government.

Every five years, a relatively reliable, linked 1O table is available. Therefore, we chose the
years 1970, 75, 80 85, 90, 95 and 2000 as our benchmark years. Major data sources for our annual
10O tables for the benchmark years are:

1970-1975-1980 Linked 10 Tables, MCA;

1980-1985-1990 Linked IO Tables, MCA;

1985-1990-1995 Linked IO Tables, MIC;



1990-1995-2000 Linked IO Tables, MIC;

For other years before 1999, we used the annually compiled Extended 10 Tables published by
the Ministry of Economy, Trade and Industry (METTI; formerly: Ministry of International Trade and
Industry (MITI)). For the years after 2001, we used the annually compiled SNA 10 Tables published
by the Cabinet Office (CAO).

There are some differences in the concepts and methods of compilation underlying the
above-mentioned IO tables and we adjusted for these. Physical capital in the lease industry, which is
rented to other industries, is treated as capital input in the lease industry. The cost of R&D in each
sector is included in the production cost of that industry. The JIP Database is based on the 1993 SNA.
Therefore, software investment is included in investment. Depreciation of government capital is
included in the consumption expenditure of the government.

Next, we constructed converters to make adjustments for changes in industry classifications
over time and aggregated the 10 data into our 108 sectors.

We compiled IO tables in real terms (in 1995 prices) in the following way. The
1970-1975-1980 Linked IO Tables contain real IO tables at 1980 prices. Similarly, the
1980-1985-1990 Linked IO Tables contain real IO tables at 1990 prices. We linked these two real 10
tables at year 1980. The second and the third 1O statistics are linked at year 1990. The third and
fourth 10 statistics are linked at year 1995.

As control totals of gross output and intermediate input at more aggregated sectoral
classification levels, we used the Matrix on Output of Goods and Services Classified by Economic
Activities (V Matrix) and the Matrix on Input of Goods and Services Classified by Economic
Activities (U Matrix) of CAO.

In the future, we could use these V and U Matrices to convert the JIP 2006 10 Tables on an
activity basis into EU KLEMS-type 10 tables on an industry basis.

It is important to note that the values in the JIP 10 tables are measured at producer prices,
while the EU KLEMS 10O tables are measured at basic prices. Using data on indirect taxes, subsidies
and tariffs by commodity as well as the intermediate input matrix of imported commodities, the
Research and Statistics Department of the Economic and Industry Policy Bureau at METI is now
trying to convert the Basic Transaction Table of the 2000 IO Tables of the MIC valued at producer
prices into a table at basic prices. Once we have obtained their results for 2000, we will start to do

the same for other years.

2. Capital Stock Data of the JIP 2006 Database

The purpose of this section is to present the construction of the data on real net capital stock by



industry and by capital good in the JIP 2006 database. We estimate the net capital stock for 1970 and
use this as the benchmark figure. We then estimate capital stock for 1970 to 2002, using the
perpetual inventory method. This method makes use of annual investment series by industry and by
capital good and of a constant depreciation rate for each category of capital stock.

All real series are valued at 1995 prices. Our database consists of 108 industries based on
Japan’s Input-Output Tables. Capital goods are classified into 39 capital goods categories in our
database. We call our own classification of industries and capital goods the “JIP 2006 (Japan
Industry Productivity) classification.”

Our capital stock database covers not only the private sector but also public enterprises and

government services. In addition, it contains data on residential stocks.

2.1. Outline of the Construction of Capital Stock Data

We construct capital stock data following the five steps outlined below.

Step 1: Choice of coverage of capital stock

Our capital stock data cover the following five sectors: (1) the private corporate sector (including
personal firms); (2) the public corporate sector; (3) the non-profit organization sector; (4) the
government sector (education, health, sanitary services, etc.); and (5) the household sector

(owner-occupied housing).

Step 2: Classification of industries and estimation of capital formation series by industry

We distinguish 107 industries based on the Fixed Capital Formation Matrix (FCFM) of the
Input-Output Tables of Japan. While the JIP 2006 database has 108 industries, we do not estimate
capital formation for the last category, “activities not elsewhere classified.” Following Fukao et al.
(2004), we obtain capital formation data by industry from the FCFM. Because the FCFM data are
published only every five years, we estimate the data for intervening years by interpolating and using

other data sources that contain annual investment data.

Step 3: Estimation of capital formation series by asset

We estimate capital formation series by asset using the method in Fukao et al. (2004). We distinguish
39 assets, following the classification of the Bureau of Economic Analysis (BEA) of the United
States.

Step 4: Estimation of real capital stock by industry and by asset
Adjusting control totals in capital formation series by industry and by asset, we estimate capital

formation series by industry and by asset for every year, using the RAS method. In addition, we



construct a benchmark capital stock matrix from the 1970 National Wealth Survey (1970 NWS). By
using capital formation series by industry and by asset, the benchmark capital stock matrix for 1970,
and investment deflators (normalized at 1995 prices) by asset, we construct capital stock series by

industry and by asset from 1970 to 2002.

Step 5: Estimation of the measure of capital services
Because we construct a multi-asset capital stock database, we consider capital services as a
production factor, following Jorgenson and Griliches (1967). Assuming that the marginal
productivity of capital asset j is equal to the cost of capital of asset j, we construct a Divisia-index for
capital services using the ratio of the value of asset j to the total asset value as a weight.

The following subsections provide a more detailed explanation of the construction of the

capital stock database.

2.2. Estimation of Capital Formation Series
We estimate the capital formation series from 1970 to 2002 by industry and by asset.

Classifications of industries and assets are based on the JIP 2006 classification.

2.2.1. Estimation of Capital Formation Series by Industry

Because capital formation data by industry are published every five years and we cannot
construct the annual capital formation data from FCFM, we have to interpolate annual capital
formation data for intervening years by using other surveys. For the manufacturing sector, we use the
Census of Manufactures, which is published annually. For the non-manufacturing sector, we
construct the annual capital formation data by using industry-specific surveys and balance sheet data
of public enterprises. Because these data are based on sample surveys and do not cover all
establishments in each industry, we estimate annual capital formation series by industry by adjusting
the annual capital formation by industry to the capital formation data in the FCFM.

This is the basic procedure we have tried to follow in principle. However, for some sectors or
periods, it was not possible to follow this procedure, because, especially in the 1970s, the sectoral
classification of the FCFM is rougher than that of the JIP. In cases where one FCFM sector
comprises several different sectors of the JIP 2006 classification, we apportion the data according to
the proportion of production of each sector given in the Input-Output Tables. This is exactly the

same procedure as the one we employ to calculate the 1970 benchmark stock.

2.2.2. Estimation of capital formation series by asset
We estimate the capital formation series by asset following Fukao et al. (2004). We rearrange

these data using the JIP 2006 asset classification.



As for intangible assets which were not included in the JIP 2003, we note that our database
covers only custom software (asset classification No. 38 of the JIP 2006) and plant engineering
(asset classification No. 39 of the JIP 2006) in accordance with Japan’s 93 SNA. To estimate these
investment series, we use the Survey of Selected Service Industries published by the Ministry of

Economy, Trade and Industry.

2.2.3 Estimation of the fixed capital formation matrix for every year

The above-mentioned estimation procedures provide us with a capital formation matrix which
is by industry and by asset. However, we have a fixed capital formation matrix only for every five
years. We therefore estimate the fixed capital formation matrices for the intervening years using the

FCFM and the RAS method.

2.3. Estimation of benchmark capital stock data for 1970
We construct the benchmark stock by industry and by capital good based on the 1970 National
Wealth Survey (1970 NWS). In this section, we describe how we transform the original data to fit

the JIP classification.

2.3.1. Outline of the 1970 National Wealth Survey

National Wealth Surveys were conducted every five years from 1955 to 1970. As the 1970
NWS is the most comprehensive and most recent survey, we use this as our starting point. The
characteristics of the 1970 NWS are as follows.

First, it relies on capital asset data collected from eight types of institutions and economic
agents: the central government, local governments, central government enterprises, local government
enterprises, incorporated enterprises, non-profit organizations, unincorporated enterprises, and
households. Second, the 1970 NWS is constructed based on the 68 SNA. Third, capital asset data for
nine regional areas in Japan are available. Fourth, all capital assets are arranged in terms of their
owners and users. Fifth, the 1970 NWS distinguishes between new and second-hand capital goods.

All land, natural resources, and financial assets are excluded from this survey. It covers only
reproducible tangible fixed capital goods.

For the JIP 2006 database, we use all the data that are available by industry and by capital asset,
except for inventory capital goods, social overhead capital and household durable goods. The dataset

is on an ownership-basis, including purchases of second-hand goods.

2.3.2. Estimation of benchmark capital stock data for 1970
We construct the benchmark stock by industry and by capital asset based on the 1970 NWS. We

transform the original data to fit the JIP 2006 classification using the following process:



First, because the 1970 NWS statistics are in terms of firms and organizations, while the FCFM
underlying the JIP 2006 data is based on production activities, we transform the original data in the
1970 NWS into activity-based data by applying the rate of distribution of each capital good to every
industry in the FCFM for 1970.

Second, we need to bring the very different sectoral and capital asset classifications of the 1970
NWS into line with those of the JIP. For example, the JIP 2006 classification system has 108
industries and 39 capital goods, while the 1970 NWS has 26 industries and 54 capital goods. We
conduct our reclassification using the detailed information on output and employment from the
Census of Manufactures.

Third, all capital assets, including second-hand assets, in the 1970 NWS are valued at 1970
prices. Thus, we need to rebase the original data using 1995 prices. The value of capital goods is
deflated using the 1995 price indices for capital assets which are calculated following the method
used by Fukao et al. (2004).

Fourth, in the 1970 NWS, the public sector is surveyed at the end of the 1970 fiscal year. We

therefore convert the data on the public sector for 1970 into calendar-year data.

2.4. Construction of real net capital stock for 1970-2002

The fixed capital formation series estimated following the methodology described in Section
2.3. are in nominal terms. We convert the series from nominal to real terms using 1995 prices. We
use deflators following Fukao et al. (2004).

Next, using the capital stock for 1970 as the benchmark figure, we cumulate capital stock using
the perpetual inventory method. This means we have to consider the depreciation of the capital stock.
To do so, we assume a constant depreciation rate for each capital good, which we take from the BEA.

The depreciation rate for each capital good is shown in Table 2.1.
(Insert Table 2.1)

2.5. The construction of capital input and quality indices

Because we construct a multi-asset capital stock database, we consider capital services as a
production factor. Following Jorgenson and Griliches (1967), to construct an index of capital input
for sector i (V{t)), we assume the marginal product of capital is equal to the rental price of capital.
The translog quantity index for sector 7 is calculated as follows:

V() —nV,(t-1) =Sy (Lt~ D)n K, ()~ K, (-], @1

J

where Kj(?) stands for the capital stock of capital good j in sector i and the weights are defined as the

average shares of the compensation for each capital good j:
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The rental price of capital services for capital good j in sector 7 u;(¥) is described as follows.
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where p(?) is a price of good j. A,(?) is the corporate tax rate in sector i. i(f) is nominal interest rate.
We get the data obtained from long-term bonds issued by the Japanese government. #(¢) is long-term
loan rate obtained from the statistics from Bank of Japan. ,(¢) is the debt /asset ratio in sector i. We
get the data of b,(¢) from Financial Statement Survey of Enterprises surveyed by Ministry of Finance.
d; is depreciation rate of asset j and is time-invariant. z;(?) is the present value of depreciation

deductions on investment of 1 yen and calculated as follows:

h, ()8,
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Next, we define the change in the capital quality index (Q;*(¢)) as the difference between the

change in capital input and that in the unweighted sum of capital stock of capital good j in sector i:
K
o (t V.(t Z.(t
In % ® =In () —In () , (2.2)
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2.6. An Overview of Capital Stock and Quality Indices

We now look at some of the major trends in the data we constructed. Table 2.3 shows the real
net capital stock by industry in Japan. The aggregated capital stock in Japan was 236 trillion yen in
1970. Since then, it has grown by 5.7 % per annum, reaching 1,483 trillion yen in 2002. The ratio of
the real capital stock in manufacturing industries to that in all industries was 19.5 % in 1970. It
subsequently gradually declined to 14.4 % in 1985 and in recent years has been stable at around
15 %.

Table 2.2 displays the growth rate of capital stock in each industry. It shows that the growth rate
has gradually declined and was only 0.9 % in the period 2000-2002 due to the collapse of the



information and communication technology (ICT) bubble. In the manufacturing sector, the growth
rate was 1.5 % for the period 1995-2000 and -0.2 % for the period 2000-2002. Capital stock grew
faster in the non-manufacturing sector than in the manufacturing sector during these periods.

When we look at the growth rate of capital stock by industry, we find that the growth rate in ICT
industries is relatively high. In the manufacturing sector, it was particularly high in “semiconductor
devices and integrated circuits” (JIP 2006 industry classification No.51) at 10.3% per annum and in
“electronic data processing machines, digital and analog computer equipment and accessories” (JIP
2006 industry classification No. 48) at 10.0 % per annum.

In the non-manufacturing sector, “rental of office equipment and goods” (JIP 2006 industry
classification No. 86) and “information services and internet-based services” (JIP 2006 industry
classification No. 91) displayed the highest rates of growth in capital stock with 13.9 % and 13.3 %,

respectively.

(Insert Table 2.2)

Indices of capital input by industry are shown in Table 2.3. The capital input indices of ICT
industries such as “information services and internet-based services” (JIP 2006 industry
classification No. 91) and “semiconductor devices and integrated circuits” (JIP 2006 industry
classification No. 51), grew rapidly during the period 1980-1990. On the other hand, in the 1990s, it
was non-manufacturing industries such as “advertising” (JIP 2006 industry classification No. 85) and

“broadcasting” (JIP 2006 industry classification No. 90) that showed high growth rates.

(Insert Table 2.3)

2.7. Capital formation and capital stock in information and communication technology (ICT)
goods

Following the guidelines of the OECD regarding information and communication capital, we
select ICT capital assets from 39 assets in the JIP 2006 and construct ICT capital formation and ICT
capital stock series by sector. Table 2.4 provides our classification of ICT capital assets in the JIP
2006. Because the JIP 2006 follows the coverage of Japan’s 93 SNA, own-account software and

prepackaged software are not included in our definition of ICT capital assets.

(Insert Table 2.4)

Aggregate ICT investment in Japan increased by 10.0% per annum between 1970 and 2002

(Figure 2.1), substantially faster than the average growth rate of total investment (2.3%). The ratio of



ICT investment to total investment increased from 2.4% in 1970 to 23.9% in 2002.

(Insert Figure 2.1)

Figure 2.1 shows that the rapid increase in investment in computer and peripheral equipment
and custom software was the main factor behind the increase in aggregate investment. One important
reason for the increase in computer and peripheral equipment investment was the rapid decline in
prices. In addition, growing investment in hardware, along with outsourcing by firms, contributed to
the increase in software investment.

However, recent ICT investment in Japan does not show a monotonic growth trend and
appears to have been cyclical. In the first half of the 1990s, aggregate ICT investment declined
temporarily because investment in “other ICT tangible assets” decreased as a result of the collapse of
the bubble economy. In contrast, the second half of the 1990s witnessed a veritable boom in ICT
investment. However, the end of ICT boom in the U.S. induced a decline in investment in computer
and peripheral equipment which contributed to the downturn in aggregate ICT investment.

The ICT capital stock also increased rapidly. In 1970, the ICT capital stock at 1995 prices was
only 3 trillion yen, but this reached 128 trillion yen in 2002. As shown in Figure 2.2, the ICT capital
stock grew at a rate of 12.5% per annum from 1970 to 2002. The ratio of the ICT capital stock to
total capital stock increased from 1.2% in 1970 to 8.6% in 2002.

(Insert Figure 2.2)

3. Estimation of Labor Input
3.1 Overview of the estimation

We have constructed indices of labor input for each industrial sector in the Japanese economy
based on the methodology developed by Gollop and Jorgenson (1980). These are Divisia-indices
constructed from data on hours worked (i.e., man-hours) and labor compensation cross-classified by
the sex, age, education, and employment status of workers.

Table 3.1 shows our breakdown of labor input characteristics. With respect to the employment
status, workers are classified into three categories: (1) full-time wage and salary workers, (2)
part-time wage and salary workers, and (3) self-employed and unpaid family workers.

An annual classification by education group consistent with our database is available only for
full-time wage and salary workers. Therefore, full-time wage and salary workers for each industry
are cross-classified by sex, eleven age groups, and four education groups, while other workers are

cross-classified only by sex and eleven age groups.

10



(Insert Table 3.1)

Data on the number of workers, hours worked, and labor compensation cross-classified like
this are not readily available. We have therefore combined several data sources and used the RAS
method as well as other procedures to compile them.

Our data sources consist of both household surveys such as the Population Census, the
Employment Status Survey, and the Labour Force Survey, and establishment surveys such as the
Establishment and Enterprise Census, the Monthly Labour Survey, and the Basic Survey on Wage
Structure.

When measuring the number of workers, household surveys and establishment surveys count
multiple-job holders differently. While household surveys do not double-count workers even if they
have a second job, establishment surveys do double-count these workers. In order to construct
measures of labor input that are consistent with Japan’s SNA, we adopt the practice of
double-counting workers with a second job.

In constructing the other measures of our database, such as output, intermediate input, and
capital, we distinguish different activities even at the establishment-level. In order to construct labor
input indices consistent with these measures, we therefore have to distinguish labor input for
different activities at the establishment-level as well, since many establishments produce multiple
products. To bring the labor data in line with the activity-based measures, we use the detailed V-table

(the establishment-activity table) of Japan’s SNA.

3.2. The Number of Workers

We start our estimation of the number of workers using the data provided by the Population
Census. Since the Population Census does not double-count second-job holders, we also use the
Employment Status Survey, which asks households about household members’ work status and
whether they hold second jobs. We use this information to add the number of workers with second
jobs to the number of workers from the Population Census. As both of these surveys are conducted
every five years, we estimate annual data of the number of workers based on the Population Census
using the information of the annual Labour Force Survey, and linearly interpolate the number of
workers with second jobs provided by the Employment Status Survey.

Thus, we obtain three sets of marginal totals of the number of workers cross-classified by two
characteristics: (a) sexxemployment status (wage and salary worker, and self-employed and unpaid
family worker), (b) sexxage, and (c) sexXindustry (at the one-digit industry level).

Iteratively applying the RAS method to the above three sets of marginal totals, we obtain the

number of workers cross-classified by four characteristics: sexxemployment status (wage and salary

11



worker, and self-employed and unpaid family worker)>xagexindustry (at the one-digit industry level).

The next step is to disaggregate the number of workers by the finer industry classification. To
obtain the information for this step, we rely on many different data sources: the Statistical Yearbook
of the Ministry of Agriculture, Forestry and Fisheries, the Statistical Survey on Farm Management
and Economy and other statistics for agriculture, the Employment Table of the Input-Output Tables
for construction, the Census of Manufactures for manufacturing, and the Establishment and
Enterprise Census for other industries.

To divide wage and salary workers into full-time workers and part-time workers, we define
part-time workers as those whose average number of hours worked in a week is less than 35. Using
the information from the Labour Force Survey, the Employment Status Survey, the Basic Survey on
Wage Structure, and the Establishment and Enterprise Census, we count the number of part-time
workers cross-classified by sexxagexdetailed industry classification. Subtracting the number of
part-time workers from that of all wage and salary workers, we obtain the number of full-time wage
and salary workers.

As mentioned above, we classify full-time wage and salary workers by education group. To
obtain the information on these workers’ educational background, we rely on the Basic Survey on
Wage Structure.

The number of workers counted and cross-classified as above is consistent with the number of
workers counted by Japan’s SNA. However, when we add up our estimated numbers to the
aggregation level of the SNA, there are small but almost constant discrepancies between them. To
adjust for these discrepancies, we calculate adjustment coefficients and multiply our estimated

numbers by them.

3.3. Hours Worked

To measure the average hours worked by full-time wage and salary workers, we use the data
from the Monthly Labour Survey as benchmark data. The data on average hours provided in the
Monthly Labour Survey are the sum of both actual hours worked within scheduled hours and
overtime hours worked. However, these data are available only for the low dimensional
cross-classification, sexxone-digit industry classification. In order to obtain the data on average
hours worked by age group, educational attainment, and detailed industry classification, we use the
information from the Basic Survey on Wage Structure.

For the average hours worked by part-time wage and salary workers, we use the information
on the average hours worked by female part-time wage and salary workers from the Basic Survey on
Wage Structure. Since these data are classified by the relatively broadly defined one-digit industry,
we assume that the average hours worked in the same broadly defined industry are not different. In

addition, since we only have data on female part-time workers, we assume that the average number

12



of hours worked by male part-time workers is the same as that for female part-time workers.

In order to measure the average hours worked by self-employed and unpaid family workers,
we use the following procedure. First we calculate the ratio of the average hours worked by
self-employed workers and by full-time wage and salary workers, using the Labour Force Survey.
These data are cross-classified by sexxone-digit industry classification. The average hours of
full-time wage and salary workers cross-classified by age, educational attainment, and detailed
industry classification are multiplied by the above ratio to obtain the average number of hours
worked by self-employed and unpaid family workers cross-classified in the same way.

Since agriculture, forestry and fisheries, and government services are not covered by the
Monthly Labour Survey and the Basic Survey on Wage Structure, we use the average hours worked
in these industries from the Labour Force Survey as benchmark data In order to obtain data
cross-classified by age and education, we calculate the average hours worked in construction,
manufacturing, and transportation and communication based on the Basic Survey on Wage Structure
and use this as supplementary information for agriculture, forestry and fisheries. In the same way, we
use the average hours worked in service industries as supplementary information for government

services.

3.4. Labor Compensation

As benchmark data for estimating the labor compensation of full-time wage and salary
workers, we use the Monthly Labour Survey. Since the Monthly Labour Survey data cover only
wages and salaries actually paid, we adjust them using the General Survey on Working Conditions in
order to obtain labor compensation including not only cash payments but also other labor expenses.
We use the Basic Survey on Wage Structure to take differences in wage rates and other labor
compensation by sex, age, educational attainment, and detailed industry classification into account.

For the labor compensation of part-time wage and salary workers, we use data on female
part-time workers from the Basic Survey on Wage Structure. We apply the same wage rates to both
sexes and to workers in industries belonging to the same major industry.

In order to measure the labor compensation of self-employed and unpaid family workers, we
adopt the following procedure. First we calculate the ratio (y(¢)) between self-employed workers’
income and wage and salary workers’ income using the Employment Status Survey, which provides
data cross-classified by sex, and the broadly defined one-digit industry. The labor compensation of
wage and salary workers (w;(f)) cross-classified by age, educational attainment, and detailed
industry classification is then multiplied by the above ratio (y{¢)) to obtain the average
self-employed workers’ income (y:(£)xw;"(¢)) cross-classified in the same way.

After estimating the part of a self-employed worker’s income that should be imputed to the

capital share, we can subtract it from his/her total income to obtain his/her labor compensation.
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Therefore, the average labor compensation of self employed worker (w;(r)) is given by

w0 =l-a Ohilwil) G
where a; (£) denotes the industry’s capital income share. On the other hand, the capital share a; () is

given by the following equation:

Zuij(l‘)Kij(t)

o) (t)= (3.2)

S, 0K, e L@ L)

J

where u;(?), Ki(t), LE(), and L(r) denote the rental price of capital services, real capital stock,
man-hours of full-time and part-time workers, and man-hours of self-employed workers respectively.

The above two equations have two unknown variables, w;(¢) and ai*(t). Substituting (3.1) into
(3.2), we obtain the quadratic equation of &; (7). In case that this quadratic equation has two solutions
for a; (f), one solution takes a value between zero and one, and the other solution is larger than one.
Hence, we can throw away the latter solution to obtain only one relevant solution, which is given by

(A1
t

the following equation (the abbreviated symbol “#” for time is omitted in this equation):

2

EE EgS EE EgS EgS
Z“U‘Kij +w/ L +yw L] - [ZuUKU +w, L +yw; Lij —4y,w; L; Z”U’Kij
J J J

kS

l 27/1‘W‘ELz$

1

(3.3)
Finally, by substituting the value of a; () into (3.1), we get w;(?).

3.5. The Construction of Labor Input and Quality Indices

We have explained the construction of data on annual number of workers, average hours worked,
and average labor compensation per hour for each industrial sector. These data are cross-classified
by the sex, age, education, and employment status of workers. Following Gollop and Jorgenson
(1980), in constructing the Divisia-index of labor input for sector i (L«(¢)), we assume that sectoral
labor input L(f) can be expressed as a translog function of each category’s man-hours MH;(¢). The
Divisia quantity index for industrial sector 7 is constructed as follows:

InL,()~InL,~1D= Syt —DInMH, () ~InMH (:-D]. (3.4
J

In the above equation, MH;(f) stands for the man-hours of category j worker in industrial sector 7 at
time ¢ and the weights are given by the average share of the labor compensation for each category j

worker in the total value of sectoral labor compensation:
= 1
Silte—1)= E[Sij (0)+S, =1,

and
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wy; (OMH ; (1)
2wy (OMH ;(6)

J

S;(6)=

where w;(?) denotes the labor compensation for category j worker in industrial sector 7 at time .
Since the labor input index L{?) constructed as above takes the differences of compensation per
hour among workers classified in different categories into account, it reflects differences in labor
quality among differently classified workers. Therefore, we can construct the labor quality index by
taking the difference between the growth rate of the labor input index and that of the unweighted
sum of hours worked in each industrial sector. Hence, the growth rate of the labor quality index
(O(#)) in industrial sector i can be expressed as:
or® _,  L® | MH@

" OFe-1)  L-1)  MH,G-1)’

(3.5)

where
128

MH ()= MH (t).

J=1

3.6. Changes in Labor Input at the Sectoral Level

Average annual growth rates of sectoral labor input indices are presented in Table 3.2 for
seven subperiods between 1970 and 2002 for 107 industries. Although in each decade, we find
industries in which labor input increased or decreased, the increase in labor input in expanding
industries in the 1990s was relatively slow when compared with the 1970s or 1980s. Another notable
development is that almost all the industries in which labor input increased during the 1990s were in
the service sector, which is in stark contrast with the 1980s, when many of the industries in which

labor input increased hailed from the manufacturing sector.
(Insert Table 3.2)

Table 3.3 and Table 3.4 show, respectively, the average annual growth rates of sectoral
man-hours and labor quality indices in the same way as Table 3.2. We can observe a gradual
slowdown in the rise in labor input quality in many industries.

(Insert Tables 3.3 and 3.4)
Man-hours, labor input indices, and labor quality indices can each be aggregated into broadly

defined sectors such as manufacturing, non-manufacturing, and the economy as a whole. Man-hours

are simply added, while the methodology of aggregating labor input indices is described in Section
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4.2.1. As for labor quality indices, we calculate the growth rate of the labor quality index by taking
the differences between the growth rate of the aggregated labor input index and aggregated
man-hours.

Trends in the major indicators — the number of workers, man-hours, and the labor input index
— aggregated for the economy as a whole are shown in Figure 3.1. As can be seen, the number of
workers only began to decrease in 1998. In contrast, man-hours already started to decline at the
beginning of 1990s. The reason is the shortening of working hours promoted by the Japanese
government at that time. Finally, the labor input index remained fairly stable until the mid-1990s and
since then has been declining much more slowly, reflecting continuing improvements in labor quality.
However, compared with the 1970s and 1980s, when the labor input index was growing much more
rapidly than man-hours, improvements in labor quality also appear to have slowed down in the

1990s.

(Insert Figure 3.1)

Trends in labor input indicators for manufacturing and non-manufacturing industries are
shown in Figures 3.2 and 3.3. In the manufacturing sector (Figure 3.2), labor input declined in the
early 1970s, but then steadily increased again during the second half of the decade and throughout
the 1980s. However, since the early 1990s, labor input in the manufacturing sector has been
declining rapidly. In contrast, in the non-manufacturing sector (Figure 3.3), labor input grew steadily

until the mid-1990s and has been stagnating since.

(Insert Figures 3.2 and 3.3)

A decomposition of the average annual growth rate of the labor input indices of each of the 52
manufacturing industries for the period 1970 to 2002 is provided in Figure 3.4. While there are a
number of manufacturing industries in which labor input increased over these three decades, most
saw a decrease. The direction of change in labor input in each industry is largely determined by the
change in the number of workers, which grew in some but shrank in others. In contrast, the number
of hours per worker declined across the board and to a very similar degree. On the other hand,
although labor quality also increased across the board, there are considerable differences in the
degree of increase. The most successful industries were the IT-related sectors, which show a

relatively high increase both in the number of workers and labor quality.

(Insert Figure 3.4)
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Figure 3.5 provides a decomposition of the average annual growth rate of labor input indices
for each of the 55 non-manufacturing industries. As illustrated in the figure, there are many service
industries in which labor input increased, but also a few industries, particularly in the primary sector,
where labor input diminished. Again, most of the change in labor input is explained by changes in
the number of workers. Improvements in labor quality only made a small contribution to overall

labor input.

(Insert Figure 3.5)

As the above considerations have shown, changes in labor quality have played only a minor
(though not negligible) role in explaining changes in labor input overall. On the other hand, the
changes in the labor quality index reflect changes in the composition of the different components of
the labor force. Hence, we take a brief look at changes in the composition of the labor force. Notable
changes in the composition of the labor force over the past three decades can be observed.

Tables 3.5, 3.6, and 3.7 show the ratio of female workers, of part-time wage and salary
workers, and of workers aged over fifty-five in each of the 107 industries in the years 1970, 1980,
1990, and 2000. Looking at the trends indicated by these tables, we find that the ratio of female
workers has risen gradually in many industries. Industries showing exceptions to this trend are those
in the electrical machinery sector, where the ratio of female workers peaked in the mid-1980s and
has been declining since. Another notable trend is the increase in the ratio of part-time wage and
salary workers. In recent years, part-time wage and salary workers have come to account for more
than ten percent of all workers in almost all industries. The ratio of older workers has also increased
notably, reflecting the aging of Japan’s society. Workers over fifty-five now account for more than

twenty percent of the work force in many industries.

(Insert Tables 3.5, 3.6, and 3.7)

4. Growth Accounting at the Sectoral and the Macro Level
In this section, we analyze the sources of sectoral and macroeconomic output growth.
Moreover, we derive the growth of total factor productivity (TFP) in each industry and in the

macroeconomy.

4.1. Growth Accounting at the Sectoral Level
Our methodology of decomposition is based on the economic theory of production. The
economy is divided into / sectors producing / different commodities. Gross output in sector i in

period ¢ is assumed to be produced with a production function using various types of input [capital
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Vi,...,Vy), labor (Ly,...,L;) and intermediate commodities (M,,...,M,,)]. A{?) is an indicator of the
state of technology.

Yi(e)= A0 F )+ Vg (O Ly () oo Ly () M ()M, (1) (40)

We assume that this function is separable in such a way that the various types of capital, labor
and intermediate inputs may be aggregated into indices Vi(¢), L(f) and My(t), respectively, so that we

may write the production function as:
Y(0)= 4,0 FW (o). L,(e) M, () (42)

The index of capital input is derived by the aggregation of several types of assets, structures,
and equipment. The labor input index is an aggregate of the number of workers cross-classified by
sex, age, employment status, and educational attainment. The material input index is derived by the
aggregation of the 108 commodities.

We assume that the production function exhibits constant returns to scale; that firms minimize
the costs of inputs, subject to the production technology shown above; and that factor input markets

are competitive. Equation (2) can then be differentiated by time and manipulated as follows:
dnY,(6)=Svi(e)d nV,(e)+ Spi(e)d In L, () + Saad In M () + d In A, (¢) (4.3)

where dInY(6)=InY(¢)-InY(z-1),dInV{(e)=InV(£)-InVi(¢-1) diInL(6)=InL(¢)-InL(z-1),
dInM(t)=InM(t)-InM(¢-1), and the §(t) 's are the two-period average shares of the subscripted input

in the total cost.

Sy (t) = [S Vi (t) +Sy (t - 1)] : the two-period average capital input cost share

N | —

Sui (t) = [S Li (t)+ S, (t - 1)] : the two-period average labor input cost share

N | —

S i (t) = % [S Mi (t) + S (t - 1)]: the two-period average material input cost share

It is difficult to measure and observe the state of technology A,(¢) but it is easy to measure the

contribution of technological change to production in the following way:
din4,(t)=dnY, ()~ [Si (M nV,(6)+ S (O n L, ()+ S () n b, ()] (a4)

Using equation (4.4), we decomposed Japan’s output growth from 1970 to 2002. We find that
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most industries experienced a slow-down in TFP growth during the 1990-2002 period when
compared with earlier periods. Figure 4.1 shows each industry’s TFP growth rate in the period

1970-2002. This figure shows that there was a wide variation in TFP growth among industries.

4.2. Growth Accounting at the Semi-Macro and the Macro Level

We can also decompose output growth at a more aggregated level, such as the manufacturing
sector, the non-manufacturing sector and the total economy. In order to aggregate input and output at
the industry-level to the sectoral level, we apply the chain-linked or Divisia-index method as
discussed below, in order to take account of yearly changes in each industry’s share in total sectoral
production. In addition, we use Laspeyres-type quantity measures of output, value added and

material inputs for the decomposition of output growth.

4.2.1. Aggregation of Labor Input
We define each variable as follows:
L(?): The sum of labor input indices from industry i to industry z in period 7.
Li(?): The labor input index in industry i in period ¢.
MH,(f): The total annual number of hours worked by category j worker in industry i in period .

wii(?): The average hourly wage for category j worker in industry i in period ¢.

The aggregated labor input L(¢) can subsequently be calculated using the following formula:

InL(¢)—-In L(z — 1) ZS (t,t=1InL,(6)-nL,(t -1)], (4.5)

Z wy; ()MH ;(¢)

where S/ (1)=— and S;(t,-1)= [S (t)+ S, (t—l)]

4.2.2 Aggregation of Capital Input
We define each variable as follows:
V(#): The sum of capital input indices from industry 7 to industry # in period ¢.
Vi(?): The capital input index in industry  in period ¢.
K;(t): The amount of capital stock of capital good j in industry 7 in period ¢.

u;(¢): The capital cost for category j capital good stock in industry i in period ¢.

The growth rate of the aggregated capital input V(#) can then be calculated using the following

formula:
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InV()-ny(-1)= iEf(z,t— DinV,(e)=1nv,(-1)], (4.6)

>uy (K, (¢)

where S/ (1)=—_— and 5, (1 -1)=2[s7 (1) + S/ (- 1).

Sy 0, ) ?

i

4.2.3. Divisia-Index Type of Aggregation of Real Output

We define each variable as follows:
Y(¢): The sum of real gross output values from industry i to industry # in period z.
Yi(?): The real gross output value of industry i in period ¢.
NY(?): The sum of nominal gross output values from industry i to industry j in period ¢.

NY{(?): The nominal gross output value in industry i in period 7.

The growth rate of the aggregated gross output Y(¢) can then be calculated using the following

formula:

Y)Y -1)=5 (- Dny,@)-my( -1, @7

i

—y 1[NY,(6) NY(c-1)
where S, (t,t—l):E{Ny(t) + NY(t—l)]

4.2.4. Divisia-Index Type of Aggregation of Real Input Values

We define each variable as follows:
M(t): The sum of real material input values from industry i to industry » in period ¢.
M(t): The real material input value in industry 7 in period ¢.
NM(?): The sum of nominal material input values from industry i to industry j in period ¢.

NM(¢): The nominal material input value in industry 7 in period ¢.

The growth rate of the aggregated gross output M(¢) can subsequently be calculated using the

following formula:.
M)~ M(-1)=5" (0t -V M, () - nd,(-1)],  (@48)

where Efw (t,t - 1): %{

NM () L, (t- 1)}
NM(t)  NM(r-1) |
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4.2.5. Laspeyres-Type Chain-Linked Index for Real GDP

We can define real GDP as the difference between the Divisia-index type of aggregated gross
output and that of material input as outlined above, but this method does not have additive
consistency. Hence, we calculate the output of the economy as a whole (total value added) by

applying a Laspeyres-type chain-linked index, as shown below.

We define each variable as follows:

Y(?): The real value added in the total economy in period 7.

Py (7): The product price index of industry i in period 7 (1995 prices).

Py i(t): The material price index of industry 7 in period 7 (1995 prices).

0O«(7): The real gross output value in industry i in period z.

M(7): The real material input value in industry 7 in period .

1 2P (D (T +1) =3 Py (DM (7 +1)

Y= [ZPQAO)Q O =3 Py, OM, (@j]‘! ST 0 S o

for >0, and
L Z (D0, (1) - Z Py, (DM, (7)
[1 ZPQ,(r)Q (t+1)— ZPM J(OM,(z+1)

Y(t)= (Z Py, (0)0;(0) - ZPM,<0>M (0>j

for #<0.
And when =0 (in the JIP database, 1995 is year 0)

Y(0)=2 Ppi(0)0;(0) =D Py ; ()M, (0) .

(4.9)

4.2.5. Growth Accounting at the Macro and the Semi-Macro Level

Using these aggregated output and input indices, we can also decompose output growth at the
aggregate sector level, such as manufacturing, non-manufacturing, and the total economy, by
applying formula (4.4). The results of the decomposition using the chain-linked or Divisia-index
type output and material inputs are shown in Tables 4.1, 4.2, and 4.3. Here, we further decompose
the labor input and capital input growth rates into their quantity and quality growth rates. We also
use Laspeyres-type quantity measures of value-added gross output and material inputs for the
decomposition of output growth, and the results are displayed in Tables 4.4, 4.5 and 4.6.

Table 4.1 shows the TFP growth rate in the total economy in each sub-period. The TFP growth

rate slowed down substantially in the 1990-2002 period when compared with previous periods. The
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annual average TFP growth rate fell to almost zero in the 1990-1995 period, but slightly recovered to
around 0.4% in the 1995-2002 period. The contribution of labor quality growth to output growth is
fairly stable and positive in the whole period, but there was a large decline in the contribution of
man-hour growth in the 1990-2002 period.

As can be seen in Table 4.2, the TFP growth rate in the manufacturing sector is similar in the
1970-1980 and the 1980-1990 period. However, in the 1990-2002 period, the TFP growth rate
declined by 0.74 percentage points from that witnessed in the 1980-1990 period. In addition to the
slowdown in TFP growth, man-hour growth and the contribution by capital input also declined in the
1990-2002 period, and all three of these factors together explain the large decline in output growth
during 1990-2002.

In the non-manufacturing sector, the TFP growth rate was somewhat positive in the 1970-1980
period, but then became negative in the 1990-2002 period (see Table 4.3). As in the manufacturing
sector, the slow-down in TFP growth was exacerbated by slower growth in man-hours and capital

inputs, which all contributed to the slower output growth during 1990-2002.

Appendix: Supplementary Tables

The main part of the JIP 2006 consists of industry-level data on capital stock and labor input,
input-output tables, etc., which can be used for total factor productivity analyses. This Appendix
provides a brief explanation of supplementary tables that can be used to examine the determinants of
sectoral productivity growth. The supplementary tables, which are preliminary, include the
following: (1) trade in goods by industry and country; (2) inward and outward FDI; (3) regulation
indices; (4) market concentration ratios; (5) the share of workers by occupation; and (6)
intra-industry trade indices. In the final version of the JIP 2006, data on R&D stocks and capital
utilization ratios will also be included.” The supplementary tables can be downloaded from the
RIETI website. Supplementary tables available in the tentative version of the JIP 2006 database
include the following (table numbers below correspond to those of the supplementary tables

uploaded at the RIETI JIP 2006 website):

Table 4.1 Exports of goods by JIP 2006 industry and partner country (nominal values):
1980, 1985, 1988-2004

Table 4.2 Imports of goods by JIP 2006 industry and partner country (nominal values):
1980, 1985, 1988-2004

> In some supplementary tables, data for several industries, such as public services, services
provided by non-profit organizations, or activities not elsewhere classified, are not available due to
data constraints. Please note that the supplementary tables therefore do not cover all JIP industries.
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Table 4.3 Inward FDI statistics by industry (Ito-Fukao Industry Classification):
1996 and 2001

Table 4.4 Outward FDI statistics by JIP 2006 industry and region: 1989-2002

Table 4.5 The JIP 2006 regulation indices: 1970-2002
(Regulated industries are those where all relevant categories are subject to
regulation.)

Table 4.6 The JIP 2006 regulation indices: 1970-2002
(Regulated industries are those where some of the relevant categories are subject
to regulation.)

Table 4.7 Market concentration ratios by JIP 2006 industry: 1996 and 2001

Table 4.8 Market concentration ratios by Ito-Fukao industry: 1996 and 2001

Table 4.9 Share of workers by occupation and JIP 2006 industry: 1980-2002
Table 4.11 Intra-industry trade indices: 1988-2002

Al. Trade in goods by industry and country

Data on trade in goods by industry and country are compiled using the Trade Statistics
provided by the Ministry of Finance for the period from 1980 to 2004. The Ministry of Finance
provides monthly trade statistics by partner country and HS 9-digit level commodity from 1988
onward on its website. The 9-digit level trade statistics are converted to JIP 2006 industry-level
statistics, using two correspondence tables: a correspondence table between HS commodity
classification and industry classification in the Input-Output (IO) Tables of Japan’s Ministry of
Internal Affairs and Communications (MIC), and a correspondence table between the 10 industry
classification and the JIP 2006 industry classification. The trade data for 1980 and 1985 are
constructed using the detailed trade statistics originally compiled at the Development Bank of
Japaln.4

Let us briefly explain how we compile the JIP trade statistics. First, for the years 1980, 85, 90,
95, and 2000, the HS 9-digit level commodity classification is converted to the IO industry
classification using the correspondence table mentioned above. For years other than these
benchmark years, since quite a few HS 9-digit commodity codes are changed every year, we adjust
these commodity codes to those for the benchmark year and convert the HS codes to the 10
classification, consulting the information contained in the Customs Tariff Schedules and the Export
Statistical Schedule annually published by Japan Tariff Association. Then, the statistics based on the
IO industry classification are converted to the JIP 2006 industry classification using the
correspondence table between the 10 industry classification and the JIP 2006 industry classification.

The export and import amounts in the statistics are in nominal values.

* See Nosaka (1997) and Shinozaki, Inui, and Nosaka (1998).
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We should note the following two issues when using the trade statistics: (1) the export and
import values in the Trade Statistics provided by the Ministry of Finance include wholesale and
retail trade margins while export data in the 1O tables are based on the producer price and do not
include the trade margins. Therefore, there are some discrepancies between the trade statistics in the
JIP supplementary tables and the trade data in the 1O tables published by MIC. (2) Many countries
have split up or have been integrated into other countries during the period from 1980 to 2004. As a
general rule, if a country has split up, we use the country name and code before the split-up, and if a
country has been integrated with another one, we simply use the name and code of the country after
the integration for the entire 1980-2004 period. Therefore, in the case of the Soviet Union, which
collapsed in 1991, we treat all the successor countries as one country, the USSR, for the entire period.
And in the case of East and West Germany which were unified in 1990, we treat them as one country,
Germany, for the entire period. However, in cases where a country split up, such as the USSR and
other Eastern European countries, statistics for each country after the split-up are also attached for

reference.

A2. Inward and outward FDI by industry

In recent decades, worldwide foreign direct investment (FDI) has been growing very rapidly
and at a much faster pace than trade in goods and services. Japanese outward FDI has also increased
rapidly since the 1980s, while inward FDI has picked up considerably since the late 1990s. Despite
the importance of FDI in the Japanese economy, Japan’s official statistics on FDI suffer many
shortcomings, especially when compared with the statistics gathered by the United States.’
Particularly, there were no comprehensive statistics on FDI at a detailed industry level such as the
JIP 2006 industry classification. In the JIP 2006 project, industry-level inward and outward FDI
statistics are constructed utilizing the micro-data underlying some of the official surveys. We should
note, however, that in our FDI statistics, the size of FDI is measured by the number of employees or
the amount of sales of foreign affiliates, not as the amount of FDI inflows or outflows, because such

FDI flow data at the detailed industry-level are not available.

(1) Inward FDI statistics

The JIP 2003 included data on the number of workers employed by foreign-owned
establishments in Japan as of October 1996 at the 3-digit industry level which were originally
compiled by Ito and Fukao (2001a, 2001b). The data on the number of workers employed by
foreign-owned establishments as of October 2001 are newly compiled and enable us to compare the
extent of activities by foreign-owned establishments in Japan in 2001 and 1996 at the 3-digit

industry level. These data on the number of workers employed by foreign-owned establishments are

> For a comparison with U.S. statistics, see Ito and Fukao (2005).
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compiled using the micro-data underlying the Establishment and Enterprise Censuses for 1996 and
2001 conducted by the Statistics Bureau, MIC.

The Establishment and Enterprise Census is the most basic and most important survey on
Japanese establishments and covers all industries. This mandatory survey collects data on both
establishments and enterprises, and these two sets of data are linked. In the survey, companies are
asked what percentage of their paid-in capital is owned by foreign firms. Although the Census data
are ideal for a compilation of statistics on the number of workers employed by foreign-owned
establishments, the data have the following shortcomings:°

(1) Information on activities. Data collected in the Census do not include basic information on
activities, such as sales and profits. They include information on employment, location, and date
of establishment. Therefore, we measure the extent of activities of foreign-owned firms by the
number of workers.

(i) Years covered. The question on the percentage of paid-in capital owned by foreigners was
added to the survey in 1996. The same question was also included in the 2001 survey. Therefore,
the only available data at present are those for 1996 and 2001.

(ii1) Definition of nationality. In the survey, head offices and independent establishments are asked
to indicate the percentage of paid-in capital owned by foreigners. When we set our cut-off
capital participation rate at 10 percent, our data include all those affiliates in which one or
several foreigners hold a total stake of at least 10 percent. In the case of the U.S. statistics on
U.S. affiliates owned by foreign firms, the data include only those affiliates in which a single
foreigner owns 10 percent or more (U.S. Department of Commerce, 1995a). Therefore, our
definition of foreign-owned firms (10 percent foreign-owned or more) is broader than the U.S.
definition of foreign-owned firms. In the case of data on affiliates owned 50 percent or more by
foreign firms, there is no such gap between our statistics and the U.S. statistics (U.S. Department
of Commerce, 1995b). Both sets of statistics include all affiliates in which the ownership of one
or several foreigners exceeds 50 percent in total.

Because a substantial amount of shares issued by listed Japanese firms is owned by foreign
institutional investors in the form of portfolio investment, our data are bound to include this
form of investment if we set our cut-off ratio at 10 percent. In order to take this possibility into
account, we also employ a 33.4 percent and a 50 percent cut-off ratio for our definition of
foreign-owned firms. In addition, this allows us to compare our statistics with those in the

Survey on Trends of Business Activities by Japanese Subsidiaries of Foreign Firms conducted

% For about five percent of all establishments, it was impossible to link them with any head office
although they replied that they were neither a head office nor an independent establishment. We
treated these establishments as independent Japanese establishments. Because of this problem, our
estimates on the employment accounted for by foreign-owned establishments in Japan possibly
underestimate the actual values.
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annually by the Ministry of Economy, Trade and Industry (METI), as this survey employs the

33.4 percent cut-off ratio.

(2) Outward FDI statistics

The expansion of overseas activities by Japanese has various effects on the Japanese domestic
economy, which are likely to differ depending on the destination of outward FDI. For example, as
shown in Fukao and Yuan (2001), many Japanese firms have established affiliates in developing
countries such as China as low-cost production bases and export platforms to third countries. The
expansion of such kinds of overseas activities may have a negative impact on domestic production, if
exports from Japan are replaced with exports from overseas affiliates or goods produced at overseas
affiliates are re-imported to Japan. Thus, reliable FDI statistics by industry and country should be
helpful to analyze the impact of FDI on the Japanese economy.

Japan’s official statistics on outward FDI, however, have several drawbacks. For example,
although the Basic Survey on Trends of Overseas Business Activities conducted annually by the
Ministry of Economy, Trade and Industry (METI) has reported the number of employees, sales and
purchases, and other financial and operating data on the foreign affiliates of Japanese firms since the
1980s by industry and country, the industry classification is not as detailed as the JIP 2006
classification. Moreover, the response ratio is only around 60 percent and fluctuates quite
considerably because the survey is not mandatory. In order to address these shortcomings, a project
on the internationalization of Japanese business undertaken by the Research Institute of Economy,
Trade and Industry (RIETI) has estimated missing or non-reported values and constructed more
comprehensive outward FDI statistics.’

Utilizing the data constructed by the RIETI project, we compile statistics on the extent of
activities by the foreign affiliates of Japanese firms by JIP 2006 industry and country. The data
include the number of affiliates, the number of employees, and the amount of sales by industry and
country. As the JIP 2006 industry classification is relatively detailed, many industry-country pairs
include only three or fewer affiliates. In such cases, it is necessary to conceal the number of
employees and the amount of sales in order to maintain the confidentiality of individual firms’
information in conformity with the law. Therefore, we aggregate the data to the regional level and
present the data in a supplementary table of the JIP 2006 database. The outward FDI data are

available for the following 11 regions:

1. World total (Region code: none)
2. North America (USA and Canada) (Region code: 1)

7 See Matsuura (2005) and Matsuura and Nagata (2006). The FDI data are available at the RIETI
web site <http://www.rieti.go.jp/jp/database/d02.html#02>.

26



3. Latin America (Region code: 2)

4. Western Europe® (Region code: 3)
5. Other Europe (Region code: 4)

6. ASEAN4 (Region code: 5)

7. NIEs4 (Region code: 6)

8. China (Region code: 7)

9. Other Asia (Region code: 8)

10. Oceania (Region code: 9)

11. Other regions (Region code: 10)

A3. Index of industry regulations

(1) Introduction

In order to examine the effects of deregulation on productivity growth, etc., we create an index
of industry regulation. In a White Paper on deregulation, Japan’s Ministry of Internal Affairs and
Communications (MIC) (2000) has published numerical data on regulation, the so-called “regulation
weight,” that has been used in various types of analyses. Here, we calculate our own regulation
index, following the methodology used by the MIC to calculate its regulation weight. The MIC’s
regulation weight shows the share of value added of detailed subindustries that are regulated in the
total value added of each of the 13 major industries. However, since the MIC’s regulation weight
presently is available only for fiscal 1985, 1990, and 1995, and detailed subindustries are aggregated
into only 13 major industry categories, we here calculate regulation weights for the entire sample
period (1970-2002) for 97 industries (excluding the public sector) using the industry classification of
the JIP database 2006.

(2) The regulation weight calculated by the MIC

The MIC regulation weight is calculated using the value added of 519 detailed subindustries
taken from the 10 Tables for 1985, 1990, and 1995 and information on the state of regulation.
Whether each of the 519 subindustries is subject to regulation is determined on the basis of the Table
on the Current Status of Permissions, Approvals, etc. compiled by the MIC. After identifying
whether each of the detailed subindustries is subject to regulation, the value added of detailed

subindustries subject to regulation in each of the 13 major industries is added and then expressed as

8 Western Europe includes: Great Britain, France, Germany, Italy, the Netherlands, Belgium,
Switzerland, Spain, Ireland, Portugal, Luxemburg, Greece, Austria, Norway, Denmark, Iceland,
Sweden, and Finland.
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a ratio of the total value added of that major industry.
The MIC’s regulation weight ranges from 0 percent to 100 percent, and the closer to 100

percent the weight is, the more regulated is that industry.

(3) Index of industry regulation in the JIP 2006 database

Following the MIC’s methodology of calculating the regulation weight, we compile indices
which represent the degree of regulation in every year for each of the JIP 2006 industries.

We compile the regulation index for 97 industries for 1985, 1990, and 1995 in the same way
as the MIC’s regulation weight. We use the Table on the Current Status of Permissions, Approvals,
etc. compiled by the MIC and determine whether each of the 519 industries in the 1O tables is
subject to regulation. But while the MIC’s regulation weight is calculated for 13 major industries, we
calculate our regulation index for each of the 97 JIP industries. For other years, the Table on the
Current Status of Permissions, Approvals, etc. is not available and we therefore identify whether
there are any changes in the regulation status for each detailed industry, using various materials and
sources of information.

In this way, our index of industry regulation is calculated annually for 97 JIP industries for the
period from 1970 to 2002. As in the case of the regulation weight calculated by the MIC, our
regulation index ranges from 0 percent to 100 percent, and the closer to 100 percent the index is, the

higher is the intensity of regulation.

A4. Market concentration ratios by industry

The degree of competition in an industry is one of the most important determinants of
productivity levels. One indicator of the degree of competition is market concentration, and
measures of market concentration are also included in the JIP 2006 supplementary tables. The most
commonly used measure of market concentration is the top four-firm (or top three-firm) market
concentration ratio, which is calculated using market share information for each industry or
commodity. However, as is discussed in the industrial organization literature, the market
concentration ratio is not an ideal measure of the degree of competition in an industry, as it does not
reflect the total number of firms or the size distribution of firms in the industry or market. A better
measure of market concentration is the Herfindahl index. Unfortunately, however, this is extremely
difficult to calculate for all industries and at a detailed industry-level due to data constraints.

In the JIP 2003 project, we calculated the Herfindahl index as of 1996 at the detailed
industry-level as well as the top four-firm market concentration ratio, using the micro data
underlying the Establishment and Enterprise Census for 1996 conducted by the Statistics Bureau,

MIC. As outlined above, the Census covers all establishments in Japan and provides information on
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the line of business of each establishment at the 4-digit industry-level. Although information on an
establishment’s or a firm’s sales is necessary for calculating the measure of market concentration, we
had to use the employment information as a proxy for sales because the Census does not provide
information on sales. If we assume that the capital-labor ratio is the same for all the establishments
in an industry, the distribution of the employment share should be close to the distribution of the
sales share. However, this assumption may be somewhat strong and there may be a considerable gap
between the employment share distribution and the sales share distribution if larger firms tend to be
more capital intensive and smaller firms tend to be more labor intensive. This caveat should be taken
into account when interpreting our results. In the JIP 2006, we compiled the market concentration
ratios as of 2001 at the detailed industry-level, using the micro data underlying the Establishment
and Enterprise Census for 2001 conducted by the Statistics Bureau, MIC, which enables us to
compare the degree of market concentration in 1996 and 2001.

The Herfindahl index is calculated as follows. The Census includes both data on
establishments and data on enterprises, and these two sets of data are linked. If a firm owns more
than one establishment in an industry, we aggregate by industry the number of employees for all the
establishments belonging to the firm. We calculate the share of the number of employees for each
firm or single establishment, and the Herfindahl index is calculated using the share information. The
Herfindahl index is:

Z(each firm's share(in%) of thetotal number of employees)2
where n represents the number of firms in an industry. Therefore, the Herfindahl index takes O in the
case of perfect competition while it takes 10,000 in the case of monopoly.

In the JIP 2003, in order to compare the activities of foreign affiliates in Japan and foreign
affiliates in the United States and to compare the size of Japan’s outward FDI and trade with that of
the U.S., the market concentration ratios were calculated based on the Ito-Fukao industry
classification, which is slightly different from the JIP 2003 industry classification. In the JIP 2006,
the market concentration ratios are calculated based on the JIP 2006 industry classification as well as
the Ito-Fukao industry classification for both 1996 and 2001. In the JIP 2006 project, the micro data
underlying the Establishment and Enterprise Census did not include the firm identification code as
of 1996, while they included the code as of 2001. Due to this data problem, we could not link the
establishment data to the corresponding firm data for 1996. Therefore, we estimate the market
concentration ratios for the JIP 2006 industry classification as follows: First, we calculate the market
concentration ratios for the Ito-Fukao industry classification for 2001 and compute the rate of change
for each industry during the period from 1996 to 2001. Then, for each JIP 2006 industry, the market
concentration ratios for 1996 are estimated using the market concentration ratios for 2001 for the JIP

2006 industry and the rate of change for the corresponding Ito-Fukao industry.
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Ab. Share of workers by occupation and industry

Recent debates have focused on whether the utilization of ICT (information and
communication technology) and the deepening international division of labor contribute to skill
upgrading in Japan. Skill upgrading, in turn, may contribute to productivity growth in Japan. In order
to analyze these issues, we prepare data on the share of workers by occupation by JIP 2006 industry.
The data are estimated using the information on the number of workers by occupation by industry
reported in the Population Census and the Employment Status Survey, both published by the
Statistics Bureau, MIC. The Population Census is the most fundamental and reliable survey and is
conducted every five years, covering all permanent and temporary residents in Japan. The report of
the Population Census provides data on employment by detailed occupational classification
(three-digit level) and by industry. We use the 1980, 1985, 1990, 1995, 2000 employment data as
benchmarks and interpolate the data for the intervening years. For 2001 and 2002, we utilize the data
from the Employment Status Survey conducted in 1997 and 2002. The Employment Status Survey is
based on a series of surveys that cover approximately 1 percent of the working population. We
calculate the growth rate of the labor share for each occupation and for each industry and then

extrapolate the 2000 data using the growth rate from 1997 and 2002.

A6. Intra-industry trade index

Recent studies on intra-industry trade (IIT) have brought to light rapid increases in vertical 11T,
i.e., intra-industry trade where goods are differentiated by quality. As Falvey (1981) pointed out,
commodities of the same statistical group but of different quality may be produced using different
mixes of factor inputs. Moreover, developed economies may export physical and human
capital-intensive products of high-quality and import unskilled labor-intensive products of low
quality from developing economies. Through this mechanism, an increase in vertical IIT may have a
large impact on factor demands and factor prices in Japan and elsewhere. In East Asia,
efficiency-seeking and export-oriented foreign direct investments (FDI) mainly from Japan and the
United States have increased rapidly over the last decade, and a major part of vertical IIT may be
conducted by multinational enterprises in the context of the international division of labor. As a
result, we would expect active vertical IIT between developing economies in East Asia on the one
hand and Japan and the United States on the other. Given the potential importance of this issue, and
taking into account that theory suggests that the determinants of vertical IIT and horizontal IIT
(intra-industry trade where goods are differentiated by attributes) differ, we construct indices which

measure the size of vertical IIT and horizontal IIT by industry.

(1) Construction of the IIT index
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In order to identify vertical and horizontal IIT we adopt the methodology used by major
preceding studies on vertical IIT such as Greenaway, Hine, and Milner (1995) and Fontagné,
Freudenberg, and Péridy (1997).° The methodology is based on the assumption that the gap between
the unit value of imports and the unit value of exports for each commodity reveals the qualitative
differences of the products exported and imported between the two economies.

We break down the bilateral trade flows of each detailed commodity category into the
following three patterns: (a) inter-industry trade (one-way trade), (b) intra-industry trade (IIT) in
horizontally differentiated products (products differentiated by attributes), and (c) IIT in vertically
differentiated products (products differentiated by quality). The type of trade for each commodity
(product) is identified using information on the degree of trade overlap and the unit values as shown
in Table A1. Then, the IIT index at the industry level is calculated as the share of each trade type. For

each product in an industry, the values of trade and the unit values are designated as follows:

M jy: the value of economy £’s imports of product j from economy &'
Mj;: the value of economy k”s imports of product j from economy &
UViy: the average unit value of economy £’s imports of product j from economy £’

UVy: the average unit value of economy k”s imports of product j from economy £.

Then the share of each trade type is defined as:
D (M + M)

J
Z(Mkk'j + M)
J

where Z denotes one of the three intra-industry trade types, i.e., “One-Way Trade” (OWT)
“Horizontal Intra-Industry Trade” (HIIT) and “Vertical Intra-Industry Trade” (VIIT) as shown in
Table Al.

Following Fukao et al. (2003), we identify horizontal IIT by using a range of relative
export/import unit values of 1/1.25 (i.e., 0.8) to 1.25.

Table A1l. Categorization of trade types

Type Degree of trade overlap Disparity of unit value
“One-Way Trade” Min(M ., M )
! “— <0.1 | Not applicable
(OWT) Max(Mkk'j oM oy )
“Hori - Min(M ;... M UV s
Horizontal Intra-Industry (Mg, M ) ~0.1 1 < TG < 95
Trade” (HIIT) Max(Mkk'j ’Mk'kj) 1.25 UVk'kj

? See also Fukao et al. (2003).
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“Vertical Intra-Industry Min(M ., M ;) ~0.1 UV s _ 1 or 1.25< UV s

Trade” (VIIT) Max(M e, M ;) Uy 125 UV ey

(2) Trade data used to construct the IIT index

To construct the IIT index, we use the trade statistics provided by the Ministry of Finance. These
statistics include information such as the HS 9-digit commodity classification, the trade partner
country, the quantity and amount of exports and imports, and the unit in which the good in question

is measured. Data from 1988 onwards can be downloaded from the Ministry of Finance website.
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Table 1.1: Comparison of sectoral classifications of the JIP 2006 and the EU KLEMS

JIP 2006 EU KLEMS
Industry Industry
No. Industry Name No. Industry Name
1|Rice, wheat production 1|Agriculture
2|Miscellaneous crop farming 1|Agriculture
3|Livestock and sericulture farming 1|Agriculture
4|Agricultural services 1|Agriculture
5|Forestry 2|Forestry
6|Fisheries 3|Fishing
7|Mining 4|Mining of coal and lignite; extraction of peat
- Extraction of crude petroleum and natural gas and
7|Mining .
services
7|Mining 6|Mining of uranium and thorium ores
7|Mining 7|Mining of metal ores
7|Mining 8|Other mining and quarrying
8|Livestock products 9|Food products and beverages
9|Seafood products 9|Food products and beverages
10(Flour and grain mill products 9|Food products and beverages
11|Miscellaneous foods and related products 9|Food products and beverages
12 |Prepared animal foods and organic fertilizers 9|Food products and beverages
13|Beverages 9|Food products and beverages
14|Tobacco 10{Tobacco products
15(Textile products 11(Textiles
15 Textile products 12|Wearing apparel, dressing and dying of fur
16 {Lumber and wood products 14(Wood and products of wood and cork
17|Furniture and fixtures 38|Manufacturing, nec
18(Pulp, paper, and coated and glazed paper 15(Pulp, paper and paper products
19(Paper products 15(Pulp, paper and paper products
20|Printing, plate making for printing and bookbinding 17|Printing and reproduction
21|Leather and leather products 13(Leather, leather products and footwear
22|Rubber products 21|Rubber and plastics products
23|Chemical fertilizers 20|Chemicals, excluding pharmaceuticals
24|Basic inorganic chemicals 20|Chemicals, excluding pharmaceuticals
25|Basic organic chemicals 20|Chemicals, excluding pharmaceuticals
26|Organic chemicals 20|Chemicals, excluding pharmaceuticals
27|Chemical fibers 20|Chemicals, excluding pharmaceuticals
28|Miscellaneous chemical products 20|Chemicals, excluding pharmaceuticals
29|Pharmaceutical products 19(Pharmaceuticals
30|Petroleum products 18|Coke, refined petroleum products and nuclear fuel
31|Coal products 18|Coke, refined petroleum products and nuclear fuel
32|Glass and its products 22|Other non-metallic mineral products
33|Cement and its products 22|Other non-metallic mineral products
34|Pottery 22|Other non-metallic mineral products
35| Miscellaneous ceramic, stone and clay products 22|Other non-metallic mineral products
36/Pig iron and crude steel 23|Basic metals
37[Miscellaneous iron and steel 23|Basic metals
38|Smelting and refining of non-ferrous metals 23|Basic metals
39|Non-ferrous metal products 24 |Fabricated metal products
39| Non-ferrous metal products 27|Insulated wire
20 Fabricated constructional and architectural metal 24| Fabricated metal products
products
41|Miscellaneous fabricated metal products 24|Fabricated metal products
42|General industry machinery 24 (Fabricated metal products
42|General industry machinery 25|Machinery, nec
43|Special industry machinery 25|Machinery, nec
44|Miscellaneous machinery 25|Machinery, nec
45| Office and service industry machines 25|Machinery, nec
45| Office and service industry machines 26 |Office, accounting and computing machinery
6 !Electn?al generating, transmission, distribution and} 28|Other electrical machinery and apparatus, nec
industrial apparatus
47|Household electric appliances 25(Machinery, nec
47|Household electric appliances 31|Radio and television receivers
48 Electronic data processing machines, d'gl.tal and 26| Office, accounting and computing machinery
analog computer equipment and accessories
49|Communication equipment 30| Telecommunication equipment
50 !Electronlc equipment and electric measuring 32| Scientific instruments
instruments
51|Semiconductor devices and integrated circuits 29|Electronic valves and tubes
52|Electronic parts 29|Electronic valves and tubes
53| Miscellaneous electrical machinery equipment 28| Other electrical machinery and apparatus, nec
54|Motor vehicles 34|Motor vehicles, trailers and semi-trailers
55| Motor vehicle parts and accessories 34|Motor vehicles, trailers and semi-trailers




JIP 2006 EU KLEMS
Industry Industry
No. Industry Name No. Industry Name
56 |Other transportation equipment 35(Building and repairing of ships and boats
56 |Other transportation equipment 36 |Aircraft and spacecraft

56 | Other transportation equipment 37|Railroad equipment and transport equipment nec
57|Precision machinery and equipment 32|Scientific instruments

57|Precision machinery and equipment 33| Other instruments

58|Plastic products 21|Rubber and plastics products

59|Miscellaneous manufacturing industries 38|Manufacturing nec

60|Construction 43|Construction

61|Civil engineering 43| Construction

62|Electricity 40|Electricity supply

63|Gas, heat supply 41|Gas supply

64| Waterworks 42| Water supply

65| Water supply for industrial use 42| Water supply

66| Waste disposal 66 Sewage and refuse disposal, sanitation and similar

activities

Wholesale trade and commission trade, except of

67(Wholesale 45 !
motor vehicles and motorcycles
68| Retail 6 Retail trade, except of motor vehicles and
motorcycles; repair of household goods
69| Finance 53 Finapcial inte_rmediation, except insurance and
pension funding
70l Insurance 54 Inst_Jrance ar_\d pension funding, except compulsory
social security
71|Real estate 57 |Other real estate activities
72|Housing 56| Imputation of owner occupied rents
73|Railway 48|Inland transport
74|Road transportation 48|Inland transport
75| Water transportation 49| Water transport
76| Air transportation 50| Air transport
77|Other transportation and packing 51 Supp_o_rting and auxiliary_ transport activities;
activities of travel agencies
78| Telegraph and telephone 52|Post and telecommunications
79| Mail 52|Post and telecommunications
80| Education (private and non-profit) 64|Education
81|Research (private) 60|Research and development
82|Medical (private) 65| Health and social work
83| Hygiene (private and non-profit) 63 Pub_lic admi_nistration and defence; compulsory
social security
84|Other public services 67| Activities of membership organizations, nec
85| Advertising 61|Legal, technical and advertising services
86| Rental of office equipment and goods 58|Renting of machinery and equipment
87| Automabile maintenance services m Sale, maintenancg and repair of motor vehicles and
motorcycles; retail sale of fuel
87| Automobile maintenance services 59|Computer and related activities
88| Other services for businesses 62|Other business activities, nec
89 |Entertainment 68(Media activities
89 |Entertainment 69 |Other recreational activities
90|Broadcasting 68|Media activities
91|Information services and internet-based services 59|Computer and related activities
92|Publishing 16 |Publishing
93 yideo pi_cture, sounc_i informaFior?, ch_aracter 68| Mediia activities
information production and distribution
94|Eating and drinking places 47|Hotels and restaurants
95[Accommodation 47|Hotels and restaurants
96/ Laundry, beauty and bath services 70|Other service activities
97 |Other services for individuals 70|Other service activities
98| Education (public) 64|Education
99|Research (public) 60|Research and development
100|Medical (public) 65| Health and social work
101| Hygiene (public) 63 Pub_lic admi_nistration and defence; compulsory
social security
102|Social insurance and social welfare (public) 65| Health and social work
103! Public administration 63 Pub_lic admi_nistration and defence; compulsory
social security
104 |Medical (non-profit) 65| Health and social work
105|Social insurance and social welfare (non-profit) 65| Health and social work
106 |Research (non-profit) 60|Research and development
107 |Others (non-profit) 67| Activities of membership organizations, nec
-|- 39|Recycling
-|- 55| Activities related to financial intermediation
-|- 71|Private households with employed persons
-|- 72|Extra-territorial organizations and bodies




Table 1.2: Correspondence of JIP 2006 and EU KLEMS classifications for selected sectors

Output Share
JIP 2006 EU KLEMS 1095-2000
15| Textile products 11| Textiles 60%
15| Textile products 12|Wearing apparel, dressing and dying of fur 40%
39|Non-ferrous metal products 24|Fabricated metal products 71%
39{Non-ferrous metal products 27|Insulated wire 29%
42|General industry machinery 24|Fabricated metal products 14%
42]General industry machinery 25{Machinery, nec 86%
45|Office and service industry machines | 25(Machinery, nec 40%
45[Office and service industry machines | 26{Office, accounting and computing machinery 60%
47{Household electric appliances 25|Machinery, nec 49%
47]Household electric appliances 31[Radio and television receivers 51%
57|Precision machinery and equipment | 32|Scientific instruments 61%
57|Precision machinery and equipment | 33|Other instruments 39%
87|Automobile maintenance services 44 Salg, maintenance and repalr o_f motor 53%
vehicles and motorcycles; retail sale of fuel

87[Automobile maintenance services 59{Computer and related activities 47%
89|Entertainment 68[Media activities 16%
89|Entertainment 69| Other recreational activities 84%




Table 2.1: Correspondence of the 1970 National Wealth Survey to the JIP 2006 classification of capital goods

JIP 2006 “The 1970 National Wealth Survey
JIP type of capital goods Deprr(;ctleatlon (,Iasscg:jc:tlon Type of capital goods
710 Animals
1 |Farm 0.024] 720 Plants
79V Unclassifiable
135] Air curtains and automatic door devices
136 Arcade and sun-shading devices
137| Simplified shop arrangements
. 138 Other
2 |Other furniture 0.11 3V Unclassifiable
14 Unclassifiable buildings
1V Unclassifiable buildings and building attachments
622] Furniture, electrical and gas machinery
3 |Nuclear fuel 0.438| 290 Power generation, transmission and distribution equipment
131 Water supply, sewage, hygiene, gas equipment
4 |Household appliances 0.165 132 Heating, cooling, ventilation and boiler equipment
25[Refrigerators and air conditioning apparatus
629 Other
5 |Other fabricated metal products 0.092 62V Unclassifiable
6V Unclassifiable
6 [Steam engines and turbines 0.052) 23|Boilers, atomic reactors, turbines
133] Lift equipment
General industrial machinery, including 20[Industrial furnaces - - -
7 . . . , 0.107] 24{Pumps, compressors, blower fan machines, hydraulic equipment
materials handling equipment - - -
26(Broadcasting, packing, cargo machinery
30[Power transmission apparatus and other machinery
61 Tools
8 |Instruments 0.135 134 Fire fighting and disaster informing devices
9 |Mining and ol field machinery 0.204 11 Mining, civiI_ en_gineering ar)d constrqction machinery
12|Crushing, grinding and grating machinery
10 |Chemical machinery 0.150 18[Chemical machinery
. . 21{Machine tools
11 |Metalworking machines 0.123 22|Other metal processing machinery
12 [Agricultural machinery, except tractors 0.118 10]Agricultural machinery
13[Food and beverage processing machinery
14| Textile machinery and sewing machines
13 |Special industrial machinery 0103 15[Sawmill, wood worki_ng, veneer, and fiber board machinery
16|Pulp and paper machinery
17|Printing, bookbinding and paperprocessing machinery
19[Synthetic resin processing machinery
14 |Photocopiers and related equipment 0.18l 621 9] E;i;?;iamngcﬁre?;umcmon machinery
15 |Office computing, and accounting machinery 0.312 621 9] E;i;?;iamngcﬁre?;umcmon machinery
16 |Service industry machinery 0.15! 627 25'53? :rl Z?etr:r:raif:hr::]:(?hi ey
17 |Household electric appliances (excluding VTRs g 0.183} 622 Furniture, electrical and gas machinery
. . 620 Electric computers
18 |Computers and peripheral equipment 0.312] 25[Precision machinery
- . . . . 621 Business and communication machinery
19 |Communications equipment: Business services 0.15 27|Applied electronic equipment and communication equipment
20 |VTRs and applied electronic equipment 0.183 27|Applied electronic equipment and communication equipment
21 Electricity transmission and distribution 0.05 130) Electricity and lighting equipment
apparatus ) 28|Other electric machinery
22 |Electric lighting fixtures and apparatus 0.183 130 ZEI(E)Li(g:Ieﬁletzt?irldn:gchf:::g r;qmpment
23 |Passenger cars 0.333] 530 Passenger cars
. 539 Other
24 |Trucks, buses, and truck trailers 0.123 53V Unclassifiable
. 590 Tricycles and motorcycles
25 |Motorcycles and bicycles 0.333 o1 Bicycles and rearcars
599 Other
26 |Other transport equipment 0.107] 59V Unclassifiable
5V Unclassifiable




JIP 2006

The 1970 National Wealth Survey

41] Steel vessels
. 42 Wooden vessels
27 |Ships and boats 0.061] 79 Other
4V Unclassifiable
41 Steel vessels
. . 42| Wooden vessels
28 |Internal combustion engines 0.20 29 Other
4V Unclassifiable
29 |Railroad equipment 0.059] 51] Rolling stock
30 |Aircraft 0.083] 52| Aircraft
623] Timepieces, testing machines and measuring apparatus
Other equipments in the private nonresidential 624 Optl(_:al mstruments and cameras
31 0.147 625 Medical instruments
assets Equipment for amusement, Sport, public entertainment, barber shops
626 and beauty parlors
110 Steel-frame reinforced concrete buildings
111 Reinforced concrete buildings
112] Brick buildings
113 Stone buildings
114 Block buildings
32 |Residential construction 0.048 115 Metal buildings
116 ‘Wooden buildings
117 Mortared wooden buildings
118 Simplified buildings
11V Unclassifiable
800 Construction in process
120 Steel-frame reinforced concrete buildings
121] Reinforced concrete buildings
122] Brick buildings
123 Stone buildings
124 Block buildings
33 |Non-residential construction 0.086 125 Metal buildings
126 Wooden buildings
127 Mortared wooden buildings
128| Simplified buildings
12V Unclassifiable
800 Construction In process
211 Paved roads
219 Other
21V Unclassifiable
220 Sewage disposing equipment
229 Other
22V Unclassifiable
900) Land formation and improvements
34 |Other (private nonresidential structures) 0.023 292 Smoke disposing equipment
293] Advertising equipment
294 Equipment for stadiums, recreation grounds and schools
295 Gardens
299 Other
29V Unclassifiable
2V Unclassifiable
800 Construction in process
. 210 Railway equipment
35 |Railroad replacement tracks 0.02: 800 Construction in process
. . 290 Power generation, transmission and distribution equipment
36 |Construction of electric plant 0.021] 800 Construction in process
. . - 291 Broadcasting and communication equipment
37 |Construction for electronic communication 0.024 800 Construction i process
38 |Custom software 0.320) -
39 [Other business services 0.023} -




Table 2.2: Average annual change in real capital stock by industry (%)

JIP industry classification 1970-75 1975-80 1980-85 1985-90 1990-95 | 1995-2000 | 2000-02 [ 1970-2002
1 |Rice, wheat production 7.5% 6.4% 6.4% 5.9% 3.6% 2.5% 13% 51%
2 |Miscellaneous crop farming 3.1% 2.2% 4.5% 4.8% 5.5% 6.6% 2.4% 4.3%
3 |Livestock and sericulture farming 7.3% 2.8% 1.8% 1.7% 0.4% 0.1% 0.2% 2.2%
4 |Agricultural services 4.5% 2.5% 3.4% 5.4% 4.0% -1.1% -5.9% 2.5%
5 |Forestry 10.9% 9.8% 4.1% -0.1% 13% 0.9% 0.3% 4.2%
6 |Fisheries 8.4% 10.5% 4.1% 1.9% -0.1% -2.3% -2.0% 3.4%
7 [Mining 9.4% 2.5% 1.8% 1.5% 1.9% -2.3% -1.9% 2.2%
8 |Livestock products 7.8% 4.9% 3.0% 6.5% 5.3% 2.0% 1.5% 4.7%
9 |Seafood products 11% 0.5% 0.5% 5.4% 3.5% -0.1% -1.8% 1.6%
10 |Flour and grain mill products 6.9% 6.5% 6.5% 2.8% 4.4% 1.0% 4.1% 4.6%
11 |Miscellaneous foods and related products 11.1% 5.5% 4.2% 7.0% 5.7% 12% 1.0% 5.5%
12 |Prepared animal foods and organic fertilizers 23.5% 8.6% 1.8% 6.7% 8.0% 2.9% 11% 8.1%
13 |Beverages 10.9% 1.0% 6.1% 11.2% 4.7% 5.6% -0.6% 6.2%
14 |Tobacco 6.0% 12.1% 3.8% 0.9% 3.4% 1.5% 4.4% 4.6%
15 |Textile products 11.3% -2.3% 0.0% 5.0% 2.6% -1.3% -3.1% 2.2%
16 |Lumber and wood products 14.8% -0.9% -0.2% 4.6% 2.3% -1.1% -3.7% 2.8%
17 |Furniture and fixtures 7.5% 0.2% 2.4% 6.8% 4.3% 0.2% -2.8% 3.2%
18 |Pulp, paper, and coated and glazed paper 16.8% 3.9% 0.8% 9.0% 2.9% 1.6% -0.1% 5.5%
19 |Paper worked products 1.5% -0.9% 1.3% 7.9% 4.6% 0.8% -0.8% 2.3%
20 |Printing, plate making for printing and bookbinding 5.1% 3.4% 8.6% 12.4% 6.0% 3.4% 0.4% 6.1%
21 |Leather and leather products 6.7% 2.1% 10.6% 9.4% 2.5% -1.3% -5.6% 4.3%
22 |Rubber products 6.5% 0.1% 51% 8.0% 4.7% 1.4% -1.6% 3.9%
23 |Chemical fertilizers 3.5% -0.6% 3.8% 1.0% -1.6% -1.5% -1.9% 0.6%
24 |Basic inorganic chemicals 6.2% -0.8% 5.5% 4.9% 2.9% 0.6% -0.9% 3.0%
25 |Basic organic chemicals 4.4% 3.8% 2.4% 2.9% 2.8% 4.4% 5.0% 3.5%
26 |Organic chemicals 15.5% 1.8% 2.5% 5.6% 4.6% 12% -0.7% 4.8%
27 |Chemical fibers 3.2% -2.2% 0.1% 12% 0.9% -1.5% -2.9% 0.1%
28 |Miscellaneous chemical products 8.6% 1.5% 4.2% 6.9% 4.1% 1.0% -0.4% 4.1%
29 |Pharmaceutical products 5.2% 4.1% 5.1% 9.8% 8.7% 4.3% 1.9% 5.9%
30 |Petroleum products 12.6% 0.6% -1.5% 0.8% 11.0% 1.6% -0.5% 3.9%
31 |Coal products 17.8% 0.4% -1.6% 1.4% 4.5% 0.1% -1.3% 3.5%
32 |Glass and its products 10.2% 4.2% 7.5% 6.2% 2.3% 0.0% -0.3% 4.7%
33 |Cement and its products 9.4% 6.2% 2.8% 2.4% 1.6% -0.3% -1.8% 3.3%
34 |Pottery -2.6% -1.8% 3.7% 3.5% 11% -1.2% -3.6% 0.2%
35 |Miscellaneous ceramic, stone and clay products 7.8% 3.0% 3.9% 1.8% 0.2% 6.5% 10.0% 4.2%
36 |Pig iron and crude steel 8.7% -6.4% -5.6% -4.4% -1.5% -1.3% -1.6% -1.7%
37 |Miscellaneous iron and steel 28.4% 14.5% 5.5% 6.8% 3.0% -2.4% -3.0% 8.5%
38 |Smelting and refining of non-ferrous metals 15.3% 2.9% 3.0% 3.4% 5.7% 1.9% 0.9% 51%
39 [Non-ferrous metal products 4.3% 2.6% 5.9% 5.6% 6.1% 1.5% -0.5% 4.0%
40 |Fabricated constructional and architectural metal products 12.9% 1.3% 3.6% 3.2% 3.8% -0.3% -2.1% 3.7%
41 |Miscellaneous fabricated metal products 7.8% -0.8% 2.6% 9.1% 4.2% 0.2% -1.1% 3.5%
42 |General industry machinery 6.8% 5.0% 8.8% 8.1% 5.0% 1.9% -0.2% 5.5%
43 |Special industry machinery 6.0% 4.2% 8.5% 5.5% 3.8% 1.8% -0.6% 4.6%
44 |Miscellaneous machinery 12.8% 4.9% 3.9% 7.0% 5.4% 2.6% 0.1% 5.7%
45 |Office and service industry machines 4.8% 4.5% 7.6% 5.4% 5.2% 2.3% 0.0% 4.7%
46 |Electrical generating, transmission, distribution and industrial apparatus 7.0% 3.0% 12.7% 13.2% 5.5% 2.2% 0.2% 6.8%
47 |Household electric appliances 18.6% 11.5% 11.0% 9.7% 6.8% 2.6% -0.2% 9.4%
48 |Electronic data processing machines, digital and analog computer equipment and accessories 21.7% 8.3% 15.3% 9.7% 4.4% 3.8% 12% 10.0%
49 |Communication equipment 7.7% 6.5% 10.9% -1.5% -2.0% 1.5% 1.4% 3.7%
50 |Electronic equipment and electric measuring instruments 13.1% 8.9% 16.5% 9.0% 0.8% 4.3% 4.9% 8.5%
51 |Semiconductor devices and integrated circuits -0.4% 14.9% 18.8% 16.1% 7.5% 7.4% 3.9% 10.3%
52 |Electronic parts -0.8% 0.3% 15.7% 18.0% 8.2% 51% 0.3% 7.3%
53 |Miscellaneous electrical machinery equipment 15.4% 8.2% 7.9% 10.7% 6.9% 3.7% -0.8% 8.2%
54 |Motor vehicles 14.5% 5.2% 5.3% 4.2% 1.8% 0.0% -0.8% 4.8%
55 |Motor vehicle parts and accessories 14.8% 8.3% 8.4% 10.4% 6.1% 1.4% -0.6% 7%
56 |Other transportation equipment 22.8% -1.1% 5.2% 1.8% 3.5% 0.7% -0.2% 51%
57 |Precision machinery & equipment 14.1% 13.2% 9.7% 5.7% 2.2% 3.7% 1.4% 7%
58 |Plastic products 28.4% 6.1% 8.3% 5.3% 1.9% 0.7% 0.0% 7.9%
59 [Miscellaneous manufacturing industries 9.3% 1.9% 9.0% 6.2% 2.1% 2.3% -1.3% 4.7%
60 |Construction 10.6% 11% 2.5% 5.3% 5.4% 12% -1.0% 4.0%
61 |Civil engineering 7.4% 4.2% 4.2% 0.7% 3.1% 13% -0.9% 3.2%
62 |Electricity 16.4% 15.6% 4.9% 3.2% 3.9% 3.0% 0.9% 7.4%
63 |Gas, heat supply 13.4% 9.6% 2.9% 3.7% 4.5% 3.6% 2.8% 6.1%
64 |Waterworks 21.5% 11.1% 5.9% 4.5% 4.2% 3.4% 1.6% 8.0%
65 |Water supply for industrial use 26.6% 9.3% 4.3% 3.2% 2.7% 1.5% 0.2% 7.4%
66 |Waste disposal -2.5% -1.1% -0.3% 1.7% 2.5% 1.8% 1.2% 0.4%
67 |Wholesale 20.3% 6.8% 3.9% 4.2% 2.9% 0.7% 0.1% 6.1%
68 |Retail 17.7% 7.3% 3.0% 3.8% 11% -0.6% 0.1% 5.1%
69 |Finance 51% 71% 0.5% 6.4% 3.2% 2.2% -0.3% 3.8%
70 [Insurance -1.0% 2.6% 4.4% 9.1% 6.0% 0.1% 3.1% 3.5%
71 |Real estate 13.6% 7.3% 6.6% 8.7% 3.5% 0.5% -0.5% 6.3%
72 |Housing 17.1% 9.1% 3.6% 3.8% 3.4% 2.3% 0.6% 6.2%
73 |Railway 7% 7.8% 4.0% 2.6% 2.6% 1.7% 0.8% 4.2%
74 |Road transportation 13.8% 9.9% 10.6% 8.7% 4.3% 2.9% 0.6% 7.9%
75 |Water transportation 24.0% 3.9% 5.9% 1.7% 1.6% 12% -0.2% 5.9%
76 |Air transportation 28.9% 7.4% 6.8% 11.4% 4.4% 11% -2.1% 9.2%
77 |Other transportation and packing 6.2% 0.2% 8.7% 17.5% 10.5% 9.3% 4.9% 8.5%
78 |Telegraph and telephone 12.4% 6.7% 3.6% 3.4% 3.8% 7.3% 3.5% 6.0%
79 |Mail -0.6% 4.7% 4.4% 5.2% 7.2% 6.5% 11% 4.3%
80 |Education (private and non-profit) 2.7% 7.6% 10.9% 8.0% 5.6% 3.4% 1.5% 6.1%
81 |Research (private) 1.4% -2.1% 3.3% 5.5% 7.2% -0.4% -3.2% 2.1%
82 |Medical (private) 23.0% 11.8% 10.8% 11.4% 4.4% 3.8% 6.6% 10.6%
83 [Hygiene (private and non-profit) 12.2% 15.1% 6.6% 10.2% 6.9% 3.6% 1.9% 8.7%
84 |Other public services -5.2% -6.0% -4.5% -3.4% 1.4% 4.7% -0.2% -2.1%
85 |Advertising 15.4% 10.2% 11.2% 8.1% 14.9% 2.3% 9.7% 10.3%
86 |Rental of office equipment and goods 30.7% 12.3% 11.0% 19.2% 8.4% 5.3% 5.7% 13.9%
87 | Automobile maintenance services 25.8% 7.7% 1.6% 0.4% -0.4% -0.9% -1.1% 5.3%
88 |Other services for businesses 15.5% 11.2% 15.1% 9.6% 7.1% 4.7% 1.9% 10.0%
89 |Entertainment 18.0% 9.3% 7.9% 10.2% 8.4% 13% 0.1% 8.6%
90 |Broadcasting 12% 2.4% 3.8% 5.7% 10.3% 7.9% 1.0% 4.9%
91 |Information services and internet-based services 34.3% 8.3% 14.1% 15.5% 5.4% 4.8% 6.1% 13.3%
92 |Publishing 4.7% 4.1% 6.3% 9.1% 4.9% 2.7% 0.7% 5.0%
93 |Video picture, sound information, character information production and distribution 0.5% 1.6% 3.3% 6.8% 4.2% 3.1% 3.2% 3.3%
94 |Eating and drinking places 23.0% 13.4% 7% 3.2% -0.2% -0.8% 0.6% 7.3%
95 |Accommodation 14.4% 9.9% 12.6% 11.5% 2.5% -1.9% -2.6% 7.5%
96 |Laundry, beauty and bath services 15.0% 9.5% 3.2% 3.0% 1.6% -1.6% -1.0% 4.7%
97 |Other services for individuals 29.4% 12.3% 9.7% 8.5% 0.3% 1.6% 2.4% 9.8%
98 |Education (public) 6.3% 6.6% 2.9% -1.3% 0.3% -0.2% -1.3% 2.2%
99 |Research (public) -6.5% -3.6% 0.1% 10.2% 7.9% 0.4% -6.3% 0.9%
100 |Medical (public) 9.4% 16.0% 18.8% 5.4% -0.5% 2.9% 1.8% 8.2%
101 |Hygiene (public) -5.5% -0.3% 12.4% 0.5% 1.4% 0.8% -0.2% 1.5%
102 |Social insurance and social welfare (public) -2.5% -1.6% -1.7% -0.7% 4.2% 2.4% -0.6% 0.0%
103 |Pul inistration 15.8% 5.7% 3.8% 3.1% 6.6% 51% 2.6% 6.4%
104 |Medical (non-profit) -0.1% 4.4% 6.9% 9.0% 11.1% 4.7% 4.2% 5.9%
105 |Social insurance and social welfare (non-profit) 17.5% 1.8% 1.5% 6.0% 7.8% 7.4% 3.6% 6.8%
106 |Research (non-profit) 17.2% 4.8% 4.0% 2.2% -1.0% -1.1% 0.8% 4.1%
107 |Other (non-profit) 27.2% 7.5% 11.0% 2.2% 5.4% 6.2% 0.1% 9.3%
108 |Activities not elsewhere classified . . . . . . .
Manufacturing sectors 10.9% 2.9% 5.0% 6.4% 4.2% 1.5% -0.2% 4.8%
Non-manufacturing sectors 13.1% 8.0% 4.9% 5.1% 3.9% 2.5% 11% 5.9%
All sectors 12.7% 7.2% 4.9% 5.3% 4.0% 2.4% 0.9% 5.7%




Table 2.3: Indices of capital input by industry (1995=1.000)

JIP industry classification 1970 1975 1980 1985 1990 1995 2000 2002
1 |Rice, wheat production 0.739 1.040 1.552 1.336 1.089 1.000 0.935 0.906
2 |Miscellaneous crop farming 0.819 1.003 1.378 1.249 1.060 1.000 0.954 0.926
3 |Livestock and sericulture farming 0.664 0.848 0.938 0.974 0.993 1.000 1.007 1.008
4 |Agricultural services 0.578 0.638 0.777 0.825 0.965 1.000 1.004 0.978
5 |Forestry 1.088 1.069 0.970 0.975 0.990 1.000 0.984 0.971
6 |Fisheries 1.163 0.977 0.735 0.810 0.983 1.000 0.942 0.926
7 |Mining 1312 0.932 0.887 0.928 0.969 1.000 0.981 0.978
8 |Livestock products 0.717 0.802 0.979 0.975 0.987 1.000 1.022 1.023
9 |Seafood products 0.788 0.795 0.915 0.942 0.988 1.000 1.006 0.993
10 |Flour and grain mill products 0.677 0.777 0.931 0.979 0.987 1.000 1.018 1.025
11 |Miscellaneous foods and related products 0.722 0.822 0.916 0.951 0.992 1.000 1.012 1.014
12 |Prepared animal foods and organic fertilizers 0.382 0.456 0.926 0.876 0.936 1.000 1.034 1.046
13 |Beverages 0.720 0.816 0.865 0.904 0.986 1.000 1.018 1.012
14 |Tobacco 0.574 0.792 0.925 0.924 0.962 1.000 0.977 0.953
15 |Textile products 0.904 0.938 0.911 0.938 0.991 1.000 0.996 0.985
16 |Lumber and wood products 0.964 0.999 0.979 0.981 1.002 1.000 1.000 0.992
17 |Furniture and fixtures 0.880 0.975 0.907 0.923 0.997 1.000 1.018 1.022
18 |Pulp, paper, and coated and glazed paper 0.832 1.029 1.052 1.026 1.016 1.000 1.015 1.013
19 |Paper worked products 0.964 0.985 0.979 0.979 1.015 1.000 1.015 1.018
20 |Printing, plate making for printing and bookbinding 0.818 0.760 0.777 0.876 0.968 1.000 1.024 1.022
21 |Leather and leather products 0.780 0.844 0.853 0.891 0.974 1.000 1.013 1.003
22 |Rubber products 0.739 0.790 0.872 0.911 0.979 1.000 1.018 1.019
23 |Chemical fertilizers 0.855 0.868 0.899 0.954 0.987 1.000 1.031 1.023
24 |Basic inorganic chemicals 0.767 0.783 0.810 0.866 0.943 1.000 1.040 1.021
25 |Basic organic chemicals 0.885 0.907 1.000 1.011 1.002 1.000 1.065 1.079
26 |Organic chemicals 0.852 0.938 0.994 1.009 1.007 1.000 1.010 1.006
27 |Chemical fibers 0.961 0.961 0.938 0.950 0.976 1.000 1.008 0.998
28 |Miscellaneous chemical products 0.935 0.949 0.991 1.003 0.985 1.000 1.030 1.030
29 |Pharmaceutical products 0.803 0.805 0.861 0.933 0.977 1.000 1.054 1.064
30 |Petroleum products 0.805 0.966 0.993 1.011 1.030 1.000 0.957 0.941
31 |Coal products 0.975 1217 1.224 1.218 1.148 1.000 0.942 0.919
32 |Glass and its products 1.054 0.865 0.780 0.861 0.967 1.000 1.036 1.046
33 |Cement and its products 1.183 0.928 0.859 0.898 0.966 1.000 1.015 0.998
34 |Pottery 1.020 0.865 0.764 0.832 0.937 1.000 1.044 1.034
35 |Miscellaneous ceramic, stone and clay products 1.241 0.992 0.883 0.932 0.970 1.000 1.181 1.244
36 |Pig iron and crude steel 1.254 1.224 1.108 1.059 0.999 1.000 1.022 1.020
37 |Miscellaneous iron and steel 0.882 1.153 1119 1.077 1.013 1.000 0.993 0.980
38 |Smelting and refining of non-ferrous metals 1.084 0.857 0.785 0.858 0.995 1.000 1.014 1.012
39 |Non-ferrous metal products 1.233 1.002 0.919 1.011 1.060 1.000 0.975 0.960
40 |Fabricated constructional and architectural metal products 1.008 0.812 0.818 0.906 0.977 1.000 0.998 0.990
41 |Miscellaneous fabricated metal products 0.867 0.715 0.704 0.762 0.987 1.000 0.997 0.996
42 |General industry machinery 0.793 0.679 0.693 0.850 0.969 1.000 1.025 1.023
43 |Special industry machinery 0.848 0.722 0.736 0.900 0.972 1.000 1.041 1.041
44 |Miscellaneous machinery 0.807 0.681 0.692 0.892 0.986 1.000 1.019 1.017
45 |Office and service industry machines 0.776 0.656 0.661 0.924 0.996 1.000 1.021 1.011
46 |Electrical generating, transmission, distribution and industrial apparatus 0.977 0.836 0.777 0.843 1.039 1.000 0.995 0.978
47 |Household electric appliances 0.662 0.691 0.702 0.843 0.960 1.000 1.043 1.029
48 |Electronic data processing machines, digital and analog computer equipment and accessories 0.727 0.649 0.611 0.921 0.998 1.000 1.141 1.195
49 |Communication equipment 0.964 0.825 0.783 1.044 1.025 1.000 1.123 1.152
50 |Electronic equipment and electric measuring instruments 0.789 0.702 0.681 0.956 1.054 1.000 1.117 1.144
51 |Semiconductor devices and integrated circuits 0.818 0.680 0.680 1.024 1.020 1.000 1.027 1.024
52 |Electronic parts 0.894 0.760 0.686 0.773 0.988 1.000 1.045 1.029
53 |Miscellaneous electrical machinery equipment 0.863 0.776 0.756 0.798 0.976 1.000 1.041 1.032
54 |Motor vehicles 1.077 1.004 1.028 1.048 1.030 1.000 1.015 1.013
55 |Motor vehicle parts and accessories 1.066 0.920 0.962 1.013 1.021 1.000 1.020 1.025
56 |Other transportation equipment 0.665 0.844 0.843 0.904 0.963 1.000 1.018 1.020
57 |Precision machinery & equipment 0.840 0.639 0.686 0.850 0.976 1.000 1.037 1.031
58 |Plastic products 0.962 0.788 0.839 0.908 0.978 1.000 1.014 1.019
59 |Miscellaneous manufacturing industries 0.944 0.776 0.771 0.884 0.964 1.000 1.045 1.035
60 |Construction 0.792 1.050 0.979 0.993 1.024 1.000 0.934 0.913
61 |Civil engineering 0.352 0.804 0.949 1.056 1.030 1.000 0.964 0.945
62 |Electricity 1.006 0.983 0.836 0.890 0.958 1.000 1.051 1.056
63 |Gas, heat supply 117 0.909 0.696 0.747 0.898 1.000 1.052 1.038
64 |Waterworks 1.074 1.093 0.987 1.002 1.003 1.000 0.996 0.991
65 |Water supply for industrial use 1.021 1111 0.993 1.002 1.001 1.000 0.996 0.989
66 |Waste disposal 0.965 0.899 0.851 0.848 0.952 1.000 1.001 0.987
67 |Wholesale 0.851 0.974 0.943 1.021 1.012 1.000 1.028 1.048
68 |Retail 0.709 0.802 0.780 0.864 0.967 1.000 1.038 1.067
69 |Finance 0.551 0.609 0.657 0.771 0.954 1.000 1132 1132
70 [Insurance 0.397 0.475 0.528 0.720 0.889 1.000 1.064 1.153
71 |Real estate 1.086 0.982 0.994 0.983 1.008 1.000 0.985 0.978
72 |Housing 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
73 |Railway 0.937 0.965 0.923 0.933 0.988 1.000 1.010 1.006
74 |Road transportation 1.298 1.018 0.886 0.999 1.012 1.000 0.962 0.916
75 |Water transportation 1.241 1.405 1.058 1.022 1.006 1.000 0.967 0.947
76 |Air transportation 1.146 1.245 0.874 0.907 1.031 1.000 0.991 0.967
77 |Other transportation and packing 1.238 1.162 1.058 1.126 1.035 1.000 0.927 0.869
78 |Telegraph and telephone 0.716 0.751 0.718 0.829 0.933 1.000 1.079 1.060
79 |Mail 0.637 0.661 0.673 0.805 0.911 1.000 0.997 0.948
80 |Education (private and non-profit) 0.613 0.719 0.883 0.894 0.996 1.000 1.015 1.026
81 |Research (private) 0.594 0.716 0.799 0.913 0.994 1.000 1.002 0.999
82 |Medical (private) 0.365 0.672 0.751 0.820 0.994 1.000 1.029 1.063
83 |Hygiene (private and non-profit) 0.281 0.511 0.763 0.794 1.041 1.000 1.022 1.064
84 |Other public services 0.873 0.857 0.859 0.856 0.964 1.000 1.043 1.052
85 |Advertising 0.279 0.581 0.558 0.645 0.915 1.000 0.965 1.058
86 |Rental of office equipment and goods 0.808 0.471 0.411 0.708 0.938 1.000 1.078 1.077
87 | Automobile maintenance services 0.931 0.782 0.778 0.822 0.941 1.000 1.045 1.064
88 |Other services for businesses 0.474 0.720 0.763 0.936 1.079 1.000 0.999 1.005
89 |Entertainment 0.335 0.868 0.828 0.930 0.991 1.000 1.024 1.032
90 |Broadcasting 0.629 0.598 0.598 0.608 0.872 1.000 0.981 0.917
91 |Information services and internet-based services 1131 0.746 0.660 0.918 1132 1.000 1.020 1.039
92 |Publishing 0.615 0.652 0.653 0.755 0.955 1.000 1.075 1.089
93 |Video picture, sound information, character information production and distribution 0.517 0.700 0.761 0.872 0.986 1.000 1.086 1.122
94 |Eating and drinking places 0.529 1114 0.957 1.050 0.997 1.000 1.038 1.072
95 |Accommodation 0.525 0.913 0.978 0.985 0.976 1.000 1.067 1.104
96 |Laundry, beauty and bath services 0.565 0.963 0.873 0.877 0.937 1.000 1.013 1.041
97 |Other services for individuals 0.794 0.968 0.892 0.905 0.984 1.000 1.144 1.204
98 |Education (public) 0.701 0.832 0.977 0.957 0.984 1.000 1.009 1.015
99 |Research (public) 0.684 0.646 0.713 0.809 1.002 1.000 1.012 0.975
100 |Medical (public) 0.476 0.632 0.792 0.883 0.986 1.000 1.044 1.060
101 |Hygiene (public) 0.663 0.603 0.712 0.902 1.003 1.000 1.041 1.065
102 |Social insurance and social welfare (public) 0.685 0.680 0.735 0.761 0.888 1.000 1.078 1.099
103 |Pul inistration 0.427 1.068 1.219 1.226 1211 1.000 0.994 0.989
104 |Medical (non-profit) 0.504 0.561 0.679 0.765 0.947 1.000 1.013 1.031
105 |Social insurance and social welfare (non-profit) 0.383 0.696 0.746 0.813 1.012 1.000 1.030 1.030
106 |Research (non-profit) 0.604 0.864 0.951 0.945 0.990 1.000 1.045 1.083
107 |Other (non-profit) 0.361 0.685 0.815 0.770 0.992 1.000 0.979 0.978
108 |Activities not elsewhere classified . . . . . . .
Manufacturing sectors 0.851 0.836 0.850 0.927 0.992 1.000 1.028 1.027
Non-manufacturing sectors 0.723 0.879 0.871 0.915 0.993 1.000 1.020 1.026
All sectors 0.767 0.877 0.865 0.915 0.992 1.000 1.020 1.024




Table 2.4: The definition of ICT capital goods

1995 I-O Table for Japan

Row code

Capital goods

3111011

Copy machines

3111092

Word processing machine:

3111099

Other office machines, n.e.c

3211011

Electric audio equipmen

3211021

Radios and television set:

3211031

Video recording and playback equipmer

3311011

Electric computing equipment (main parts

3311021

Electric computing equipment (accessory equipmen

3321011

Wired communication equipmen

3321021

Radio communication equipmen

3321099

Other communication equipmen

3331011

Applied electronic equipmen

3332011

Electric measuring instrument:

3711011

Cameras

3711099

Other photographic and optical instrument:

3719011

Professional and scientific instrument:

3719021

Analytical instruments, testing machines, measuring instrument

3719031

Medical instruments

8521011

Custom software




Figure 2.1: ICT investment by asset in Japan
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Figure 2.2: The trend in ICT stock
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Table 3.1: Labor input characteristics

1. Gender

Male
Female

2. Employment status

Self-employed and unpaid family worker
Full-time wage and salary workers
Part-time wage and salary workers

3. Education
(only for full-time wage and salary worker)

Junior high school

Senior high school

Higher professional school and junior colleg
University

4. Age

O© 0O NO U, WONEPIEARWODNEFRPIOWODN RN -

=
o

11

15-19 years old
20-24 years old
25-29 years old
30-34 years old
35-39 years old
40-44 years old
45-49 years old
50-54 years old
55-59 years old
60-64 years old
65 years old and over

5. Industry

108

JIP industry classification




Table 3.2: Average annual change in labor input by industry (1995=1.000)

JIP industry classification 1970-75 1975-80 1980-85 1985-90 1990-95 | 1995-2000 | 2000-02 [ 1970-2002
1 |Rice, wheat production -8.3% -9.7% -3.1% -4.9% -4.8% -5.0% -4.3% -5.9%
2 |Miscellaneous crop farming -0.2% 0.8% -4.1% -4.1% -3.1% -1.1% 0.2% -1.8%
3 |Livestock and sericulture farming -2.7% -2.3% -8.0% -0.8% -9.2% -7.4% 1.8% -4.6%
4 |Agricultural services 7.7% 3.6% 4.6% -1.5% 1.8% -0.6% -1.4% 2.3%
5 |Forestry -3.5% -2.4% -1.7% -2.4% -7.5% -4.6% -6.6% -4.8%
6 |Fisheries -2.0% -1.6% -2.0% -4.4% -6.7% -2.4% -3.4% -3.2%
7 [Mining -8.5% -3.1% -3.5% -3.2% -3.5% -3.4% -6.2% -4.3%
8 |Livestock products -1.4% 5.3% 8.1% -5.2% -0.9% -0.1% -1.5% 0.8%
9 |Seafood products -2.0% 4.4% 0.3% 12% -1.0% -1.0% -2.2% 0.2%
10 |Flour and grain mill products 1.3% 0.9% 5.5% -9.5% -4.7% -5.6% -2.3% -2.1%
11 |Miscellaneous foods and related products -2.1% 4.5% 2.0% 0.3% -0.6% 0.1% -0.1% 0.7%
12 |Prepared animal foods and organic fertilizers -1.9% 5.2% 1.4% -8.3% -3.9% 11% -1.2% -1.1%
13 |Beverages -4.3% 1.4% 0.2% 13% -1.0% -1.4% -1.1% -0.7%
14 |Tobacco -6.0% 0.5% -2.0% -7.8% -2.2% 0.1% -12.8% -3.5%
15 |Textile products -2.1% -0.2% -1.0% -0.8% -4.9% -7.5% -10.8% -3.3%
16 |Lumber and wood products -3.5% -1.8% -5.2% -1.7% -3.8% -4.8% -8.0% -3.8%
17 |Furniture and fixtures -0.7% 1.6% -2.0% -0.4% -4.5% -3.9% -6.8% -2.0%
18 |Pulp, paper, and coated and glazed paper -2.9% 0.9% -0.3% -0.7% -1.4% -3.3% -4.1% -1.5%
19 |Paper products -2.6% 13% 3.3% 0.8% -1.0% -2.5% -3.5% -0.3%
20 |Printing, plate making for printing and bookbinding -1.5% 3.6% 3.7% 2.8% -1.6% -0.9% -3.5% 0.7%
21 |Leather and leather products -0.5% 3.5% -1.5% 1.6% -4.3% -5.6% -10.1% -1.7%
22 |Rubber products -3.4% 1.7% 1.7% 1.4% -2.8% -2.8% -5.1% -1.0%
23 |Chemical fertilizers -0.6% -7.6% -7.9% -7.9% -1.7% -2.2% -9.0% -4.9%
24 |Basic inorganic chemicals 0.0% -1.9% 0.8% -2.8% -1.2% -0.8% -1.4% -1.0%
25 |Basic organic chemicals 2.1% 5.6% -6.0% -0.3% -9.6% 2.9% 3.0% -0.6%
26 |Organic chemicals -3.7% 0.2% 1.8% 0.8% -1.5% -0.3% -6.1% -0.8%
27 |Chemical fibers -1.6% -7.9% -1.7% -1.1% -2.5% -0.5% -9.8% -3.9%
28 |Miscellaneous chemical products -0.5% 1.6% 2.6% 0.3% -0.4% 0.2% -3.3% 0.4%
29 |Pharmaceutical products 0.3% 2.9% 1.0% 1.4% 0.3% 1.5% -1.4% 11%
30 |Petroleum products 1.3% 8.4% -2.9% -3.2% 0.0% -3.9% -6.3% -0.5%
31 |Coal products -0.9% 11.5% -8.8% -4.5% -2.3% 12% -4.4% -0.9%
32 |Glass and its products -2.1% 0.1% 3.0% 0.2% -1.0% 0.0% -6.9% -0.4%
33 |Cement and its products 1.6% 1.1% -2.1% -0.3% -2.0% -2.2% -9.7% -1.2%
34 |Pottery -2.3% -0.4% 0.7% -0.4% -3.2% -3.0% -12.6% -2.1%
35 |Miscellaneous ceramic, stone and clay products 0.2% -0.3% -1.0% -1.2% -4.0% -1.4% -9.0% -1.8%
36 |Pig iron and crude steel 0.7% 1.4% -5.8% -4.5% -7.2% -4.6% -4.2% -3.4%
37 |Miscellaneous iron and steel -2.2% -1.3% 0.0% -1.3% -3.9% -3.5% -4.1% -2.2%
38 [Smelting and refining of non-ferrous metals -2.1% 2.0% -2.5% -0.2% -3.6% -1.8% -1.9% -1.4%
39 [Non-ferrous metal products -2.1% 3.3% 3.9% 1.9% -2.9% -1.4% -1.6% 0.3%
40 |Fabricated constructional and architectural metal products -2.3% 2.1% -1.8% 4.4% -1.9% -2.9% -3.9% -0.6%
41 |Miscellaneous fabricated metal products -2.7% 2.8% -0.6% 1.6% -2.5% -1.0% -1.9% -0.5%
42 |General industry machinery -1.3% -1.2% 1.7% 2.6% -1.8% -0.8% -4.2% -0.4%
43 |Special industry machinery -2.4% -1.5% 0.1% 1.9% -4.1% -0.1% -2.3% -1.1%
44 |Miscellaneous machinery 1.4% 0.5% 4.1% 2.6% -3.0% 0.4% -2.8% 0.8%
45 |Office and service industry machines -0.2% 3.4% 8.1% 2.5% -1.9% -1.5% -1.8% 1.5%
46 |Electrical generating, transmission, distribution and industrial apparatus -1.8% -2.5% 7.0% 0.5% -1.5% -3.2% -5.8% -0.6%
47 |Household electric appliances 2.2% 5.0% -2.0% 2.7% -5.3% -4.6% -5.8% -0.7%
48 |Electronic data processing machines, digital and analog computer equipment and accessories 1.3% 1.6% 22.2% 3.5% -1.8% -0.9% -12.9% 3.2%
49 |Communication equipment 0.0% 1.4% 5.7% 4.2% -0.5% 1.5% -1.7% 1.8%
50 |Electronic equipment and electric measuring instruments -4.6% 6.4% 12.1% 0.9% -1.8% 0.4% -4.9% 1.8%
51 |Semiconductor devices and integrated circuits -0.6% 14.0% 16.1% 3.1% 3.8% 0.0% -6.2% 5.3%
52 |Electronic parts -4.6% 4.3% 8.9% -0.1% 0.2% 1.4% -5.6% 1.2%
53 |Miscellaneous electrical machinery equipment -1.3% 5.3% 5.4% 3.7% -1.9% -1.1% -5.7% 12%
54 |Motor vehicles 1.4% 5.3% 7.9% -3.5% -2.1% 0.1% -0.3% 1.3%
55 |Motor vehicle parts and accessories 0.2% 7.7% 6.5% 0.2% -1.2% -0.1% 4.2% 2.3%
56 |Other transportation equipment -0.6% -2.7% 0.7% -5.1% -2.3% -1.6% -1.9% -1.9%
57 |Precision machinery & equipment -1.0% 4.0% -0.8% 0.9% -4.7% -0.7% -3.4% -0.6%
58 |Plastic products 0.6% 51% 4.1% 2.5% -0.4% 0.1% -3.3% 17%
59 [Miscellaneous manufacturing industries -2.3% 0.8% 1.6% -0.2% -2.0% -3.1% -1.1% -1.3%
60 |Construction 2.8% 1.8% 1.5% 3.5% -1.0% 0.2% -2.5% 1.2%
61 |Civil engineering 2.6% 4.9% -4.1% 11% 4.9% -1.0% -2.5% 11%
62 |Electricity -0.5% -0.9% -0.8% -1.2% 1.6% -1.0% -4.3% -0.7%
63 |Gas, heat supply 0.1% 4.5% 12% -1.5% 1.8% -1.5% -5.3% 0.4%
64 |Waterworks 1.8% 0.6% 0.5% -0.4% -0.4% -2.1% -9.5% -0.6%
65 |Water supply for industrial use 6.1% 0.7% 1.6% 0.2% -3.3% 3.0% -11.7% 0.6%
66 |Waste disposal 8.6% 9.1% 5.9% 3.9% 2.7% 2.3% 1.4% 5.2%
67 |Wholesale 1.9% 1.9% 2.2% 1.8% -0.9% -0.3% -4.8% 0.7%
68 |Retail 1.4% 1.8% -0.5% -0.4% 0.5% -0.1% -1.5% 0.3%
69 |Finance 3.4% 4.6% 2.4% -0.1% 0.8% 0.2% -1.8% 1.6%
70 [Insurance 0.4% 4.8% 3.1% 1.9% -0.3% -0.9% -3.0% 1.2%
71 |Real estate 5.4% 6.2% 4.8% 4.5% -0.1% -1.2% -1.2% 3.0%
72 |Housing . . . . . . .
73 |Railway -0.5% -1.7% -8.4% -5.8% -1.2% -1.4% -1.8% -3.1%
74 |Road transportation 1.7% 2.5% 0.8% 2.9% 0.4% 0.3% -2.0% 12%
75 |Water transportation 0.9% -1.5% -1.5% -2.4% -1.3% -3.3% -3.2% -1.6%
76 |Air transportation 16.5% -1.7% 9.6% -5.9% 2.7% -0.3% 2.4% 3.4%
77 |Other transportation and packing 4.3% 3.5% 7.8% 2.0% 0.9% 0.7% -2.5% 2.8%
78 |Telegraph and telephone 2.4% 1.5% -0.7% -0.2% -5.6% -1.0% 0.7% -0.5%
79 |Mail 0.2% -0.1% 1.4% -0.2% 2.4% 0.8% -3.4% 0.5%
80 |Education (private and non-profit) 1.6% 1.9% 2.4% 2.4% 2.1% 0.0% 2.3% 1.8%
81 |Research (private) 6.6% 2.4% 9.0% 2.6% 5.8% 3.1% 4.0% 4.9%
82 |Medical (private) 1.7% 3.8% 4.4% 4.1% 4.5% 3.9% 2.6% 3.6%
83 [Hygiene (private and non-profit) 3.8% 5.5% 14.5% -18.1% 9.9% 6.9% 1.8% 3.6%
84 |Other public services 13% 1.7% 0.9% -0.9% 0.3% -2.4% 2.6% 0.3%
85 |Advertising 2.6% 3.1% 5.5% -2.2% -0.1% 1.4% 1.3% 17%
86 |Rental of office equipment and goods 16.3% 7.1% 8.4% 7.4% 3.4% 2.7% 1.5% 7.2%
87 | Automobile maintenance services 21% 2.8% 0.9% 1.5% 1.3% -0.2% -0.4% 1.3%
88 |Other services for businesses 5.2% 7.4% 5.4% 4.7% 2.8% 2.1% 3.1% 4.5%
89 |Entertainment 1.4% 1.6% 4.8% 4.4% 2.6% -1.7% 0.9% 2.1%
90 |Broadcasting 2.3% 13% 11% 0.5% 0.8% 0.4% -1.7% 0.9%
91 |Information services and internet-based services 12.5% 15.6% 21.0% 13.4% 0.1% 10.3% 5.2% 11.7%
92 |Publishing 0.4% 2.6% 0.3% 0.8% -1.6% 0.6% -0.8% 0.4%
93 |Video picture, sound information, character information production and distribution -1.0% -2.0% 22.5% 12.6% 4.7% 9.3% 3.1% 7.4%
94 |Eating and drinking places 3.6% 4.5% 2.0% 1.0% 11% -0.2% -0.6% 1.8%
95 |Accommodation 2.2% 11% 1.7% 1.6% 0.2% -1.2% 0.0% 0.9%
96 |Laundry, beauty and bath services -1.3% 1.5% 1.4% 1.3% 0.5% 0.3% 13% 0.6%
97 |Other services for individuals -2.1% -0.1% 2.9% 3.1% 0.1% 0.9% 2.2% 0.9%
98 |Education (public) 2.6% 0.9% 0.8% 0.4% -1.3% -1.0% -3.2% 0.1%
99 |Research (public) 0.9% 0.3% -2.0% -0.7% -0.7% -1.1% -3.4% -0.7%
100 |Medical (public) 2.3% 3.7% 3.1% 1.7% 1.6% 1.9% 2.6% 2.4%
101 |Hygiene (public) 0.6% 0.3% 12% 1.5% 0.3% -0.7% -1.9% 0.4%
102 |Social insurance and social welfare (public) 8.0% 3.4% 0.8% 0.7% -0.6% -3.5% -5.6% 1.0%
103 |Pul inistration 2.8% 1.8% 12% -0.6% 0.6% 0.3% -3.5% 0.7%
104 |Medical (non-profit) 3.5% 4.7% 4.2% 2.5% 2.4% 2.5% 2.9% 3.3%
105 |Social insurance and social welfare (non-profit) 6.6% 8.0% 5.2% 3.2% 6.2% 4.8% 5.8% 5.7%
106 |Research (non-profit) 6.3% 3.6% 3.3% 13% 5.3% 0.7% 1.5% 3.3%
107 |Other (non-profit) 0.0% 3.1% 2.6% 1.5% 0.7% -0.7% 1.0% 1.2%
108 |Activities not elsewhere classified 4.1% -0.2% 1.0% 1.5% 0.8% -0.8% 17% 11%
Manufacturing sectors -1.5% 1.7% 2.0% 0.3% -2.2% -1.5% -3.6% -0.4%
Non-manufacturing sectors 0.9% 2.0% 1.0% 1.3% 0.6% 0.3% -0.9% 0.9%
All sectors 0.3% 1.9% 1.3% 11% 0.0% -0.1% -1.5% 0.6%




Table 3.3: Average annual change in man-hours by industry

JIP industry classification 1970-75 1975-80 1980-85 1985-90 1990-95 | 1995-2000 | 2000-02 [ 1970-2002
1 |Rice, wheat production -8.6% -9.6% -3.1% -4.5% -3.8% -6.1% -3.8% -5.8%
2 |Miscellaneous crop farming -0.4% 0.5% -3.7% -3.6% -2.5% -1.1% -0.7% -1.7%
3 |Livestock and sericulture farming -3.1% -2.3% -8.3% -0.2% -9.4% -5.5% 12% -4.4%
4 |Agricultural services 71% 2.8% 6.3% -3.0% 11% -0.8% -0.4% 21%
5 |Forestry -3.6% -2.6% -8.1% -2.2% -5.9% -4.5% -5.0% -4.5%
6 |Fisheries -2.6% -1.7% -2.1% -3.8% -5.4% -1.8% -3.4% -2.9%
7 [Mining -8.5% -3.1% -3.2% -4.5% -4.0% -3.2% -5.5% -4.5%
8 |Livestock products -1.6% 4.7% 7.6% -5.7% -0.9% -0.5% -1.7% 0.5%
9 |Seafood products -1.6% 3.7% 0.2% 0.7% -1.2% -1.4% -2.5% -0.1%
10 |Flour and grain mill products 0.5% 0.5% 6.2% -9.4% -4.4% -6.1% -2.3% -2.1%
11 |Miscellaneous foods and related products -1.9% 3.6% 1.7% 0.0% -0.6% -0.2% -0.2% 0.4%
12 |Prepared animal foods and organic fertilizers -2.1% 4.8% 1.5% -9.8% -3.8% 0.7% -1.4% -1.4%
13 |Beverages -5.2% 0.4% -0.2% 11% -1.5% -1.7% -1.3% -1.2%
14 |Tobacco -6.5% 0.5% -3.0% -9.7% -3.0% -0.2% -11.5% -4.2%
15 |Textile products -3.1% -0.4% -1.3% -1.3% -5.1% -7.8% -11.4% -3.7%
16 |Lumber and wood products -3.7% -2.0% -5.5% -1.8% -4.2% -5.2% -8.3% -4.0%
17 |Furniture and fixtures -1.1% 11% -2.5% -0.7% -4.7% -4.1% -7.4% -2.3%
18 |Pulp, paper, and coated and glazed paper -3.6% 0.1% -0.9% -0.9% -1.7% -3.4% -4.5% -1.9%
19 |Paper products -3.6% 0.4% 2.6% 0.5% -1.5% -2.8% -3.8% -0.9%
20 |Printing, plate making for printing and bookbinding -2.8% 2.8% 3.2% 2.2% -1.8% -1.9% -3.9% 0.0%
21 |Leather and leather products -0.3% 3.6% -1.6% 0.8% -4.5% -5.9% -10.2% -1.9%
22 |Rubber products -4.4% 1.0% 1.7% 0.5% -3.4% -2.8% -4.8% -1.5%
23 |Chemical fertilizers -0.8% -9.3% -8.3% -8.0% -1.8% -2.1% -9.1% -5.4%
24 |Basic inorganic chemicals -0.7% -3.7% 0.0% -3.0% -1.9% -1.2% -1.4% -1.7%
25 |Basic organic chemicals 1.3% 3.6% -6.0% -0.9% -10.0% 2.3% 2.3% -1.4%
26 |Organic chemicals -4.3% -1.7% 12% 0.5% -2.2% -0.8% -6.4% -1.6%
27 |Chemical fibers -3.6% -10.3% -2.5% -7.4% -2.2% -0.5% -9.6% -4.7%
28 |Miscellaneous chemical products -1.6% -0.2% 2.1% -0.1% -1.2% 0.1% -3.2% -0.3%
29 |Pharmaceutical products -0.5% 0.8% 0.0% 0.8% -0.5% 0.5% -1.8% 0.1%
30 |Petroleum products 1.1% 6.0% -4.4% -4.5% -0.4% -5.0% -6.4% -1.5%
31 |Coal products -1.5% 9.7% -10.0% -5.1% -3.0% 0.8% -5.0% -1.7%
32 |Glass and its products -3.1% -0.5% 2.6% -0.1% -1.5% -0.2% -7.0% -0.9%
33 |Cement and its products 1.0% 0.5% -3.1% -0.9% -2.4% -2.6% -10.2% -1.8%
34 |Pottery -2.8% -0.4% 0.1% -0.9% -3.8% -3.4% -13.2% -2.6%
35 |Miscellaneous ceramic, stone and clay products -0.4% -0.8% -1.6% -1.6% -4.1% -1.8% -9.4% -2.2%
36 |Pig iron and crude steel -0.4% 0.5% -6.8% -4.5% -7.9% -4.5% -4.8% -4.0%
37 |Miscellaneous iron and steel -3.2% -2.6% -0.8% -1.4% -4.1% -3.3% -4.2% -2.7%
38 [Smelting and refining of non-ferrous metals -3.1% 1.3% -2.8% -0.5% -4.2% -2.0% -2.1% -1.9%
39 [Non-ferrous metal products -3.0% 2.6% 3.5% 1.8% -3.4% -1.7% -2.0% -0.1%
40 |Fabricated constructional and architectural metal products -2.8% 1.6% -2.2% 4.1% -2.2% -2.9% -3.2% -0.9%
41 |Miscellaneous fabricated metal products -3.3% 2.3% -0.8% 1.1% -3.0% -1.4% -2.1% -0.9%
42 |General industry machinery -2.4% -2.4% 1.3% 2.3% -2.2% -1.0% -4.4% -1.0%
43 |Special industry machinery -3.5% -2.6% -0.3% 1.6% -4.7% -0.4% -2.1% -1.7%
44 |Miscellaneous machinery 0.4% -0.2% 3.8% 2.2% -3.7% 0.0% -3.0% 0.2%
45 |Office and service industry machines -1.2% 2.6% 7.9% 2.1% -2.6% -1.8% -1.6% 1.0%
46 |Electrical generating, transmission, distribution and industrial apparatus -3.1% -3.5% 7.4% 0.7% -3.0% -3.9% -5.5% -1.2%
47 |Household electric appliances 0.3% 4.2% -1.9% 1.4% -6.9% -5.5% -6.0% -1.7%
48 |Electronic data processing machines, digital and analog computer equipment and accessories -0.6% 1.0% 22.2% 2.3% -3.5% -1.9% -13.4% 2.2%
49 |Communication equipment -1.9% 0.8% 5.6% 2.9% -2.2% 0.4% -2.3% 0.7%
50 |Electronic equipment and electric measuring instruments -6.4% 5.9% 12.0% -0.3% -3.3% -0.7% -5.5% 0.8%
51 |Semiconductor devices and integrated circuits -2.5% 13.4% 15.9% 1.8% 2.1% -1.0% -6.6% 4.2%
52 |Electronic parts -6.5% 3.8% 8.8% -1.4% -1.4% 0.4% -6.0% 0.2%
53 |Miscellaneous electrical machinery equipment -3.0% 4.6% 4.7% 3.1% -3.2% -2.0% -6.4% 0.3%
54 |Motor vehicles 0.2% 4.6% 7.3% -3.6% -3.5% -0.4% -0.2% 0.7%
55 |Motor vehicle parts and accessories -1.0% 7.0% 5.9% 0.1% -1.9% -0.6% 4.2% 1.8%
56 |Other transportation equipment -1.2% -3.8% -0.3% -5.0% -2.7% -1.7% -2.0% -2.4%
57 |Precision machinery & equipment -1.5% 3.4% -1.5% -0.1% -5.9% -1.5% -4.1% -1.4%
58 |Plastic products -0.1% 4.7% 3.7% 21% -1.1% -0.3% -3.9% 1.2%
59 [Miscellaneous manufacturing industries -3.0% 0.4% 1.2% -0.1% -2.9% -2.8% -1.1% -1.6%
60 |Construction 2.2% 1.4% 0.7% 3.1% -1.3% -0.4% -2.9% 0.7%
61 |Civil engineering 1.7% 4.0% -5.0% 0.7% 4.7% -1.5% -2.9% 0.5%
62 |Electricity -0.8% -0.4% -0.6% -0.4% 0.7% -2.0% -3.9% -0.8%
63 |Gas, heat supply 2.0% 1.9% 0.2% -1.0% 11% -2.1% -3.2% 0.0%
64 |Waterworks 1.7% -0.3% -0.4% -0.6% -0.3% -2.4% -5.6% -0.7%
65 |Water supply for industrial use 6.1% -0.3% 0.7% -0.2% -2.5% 1.6% -9.7% 0.3%
66 |Waste disposal 8.6% 8.9% 5.6% 3.8% 2.8% 21% 1.5% 5.1%
67 |Wholesale 0.7% 0.7% 1.7% 12% -1.3% -1.0% -4.7% 0.0%
68 |Retail 0.9% 1.8% -0.9% -0.6% 0.4% 0.0% -1.6% 0.2%
69 |Finance 3.2% 3.0% 1.5% 0.2% -0.1% -1.1% -1.6% 1.0%
70 [Insurance -0.3% 4.0% 2.3% 2.2% -1.1% -2.0% -2.1% 0.7%
71 |Real estate 4.2% 5.4% 3.8% 4.4% -0.4% -1.3% -1.0% 2.4%
72 |Housing . . . . . . .
73 |Railway -1.9% -1.5% -7.6% -6.2% -1.6% -1.6% -2.5% -3.4%
74 |Road transportation 1.0% 2.0% 0.4% 3.0% 0.3% 0.3% -2.3% 1.0%
75 |Water transportation -0.3% -2.8% -2.3% -2.8% -1.5% -3.6% -3.7% -2.3%
76 |Air transportation 17.0% -2.1% 7.4% -4.7% 12% -1.7% 0.2% 2.7%
77 |Other transportation and packing 4.1% 3.2% 6.8% 2.4% 0.7% 0.5% -2.4% 2.6%
78 |Telegraph and telephone 2.1% -0.1% -1.8% -0.5% -5.3% 13% 21% -0.5%
79 |Mail -0.1% -1.0% 0.7% 0.7% 2.5% 2.4% -2.3% 0.7%
80 |Education (private and non-profit) 1.2% 2.7% 2.0% 2.0% 0.9% 0.1% 0.8% 1.4%
81 |Research (private) 5.9% 1.9% 8.9% 2.7% 4.9% 2.5% 3.8% 4.4%
82 |Medical (private) 21% 5.2% 4.3% 3.9% 3.8% 3.3% 2.3% 3.7%
83 [Hygiene (private and non-profit) 4.0% 6.7% 14.4% -18.5% 9.5% 6.9% 2.5% 3.8%
84 |Other public services 0.4% 13% 0.0% -1.4% -0.1% -2.9% 1.9% -0.3%
85 |Advertising 1.7% 2.7% 3.5% -3.3% -0.3% 0.9% 1.6% 0.9%
86 |Rental of office equipment and goods 11.6% 6.8% 7.6% 9.4% 2.0% 0.8% 13% 6.1%
87 | Automobile maintenance services 1.0% 2.3% 0.0% 11% 1.0% -0.5% -0.8% 0.7%
88 |Other services for businesses 4.9% 7.0% 5.1% 4.6% 2.4% 2.0% 3.2% 4.3%
89 |Entertainment 0.6% 1.7% 4.1% 4.2% 2.9% -1.7% 0.2% 1.9%
90 |Broadcasting 1.0% 13% 1.5% 0.7% 13% 0.6% -0.5% 1.0%
91 |Information services and internet-based services 11.8% 15.4% 22.6% 12.5% -2.0% 9.5% 5.0% 11.2%
92 |Publishing -0.7% 1.6% -0.2% 0.8% -1.6% -0.3% -1.2% -0.1%
93 |Video picture, sound information, character information production and distribution -1.9% -1.2% 22.8% 12.7% 4.2% 8.8% 21% 7.2%
94 |Eating and drinking places 2.8% 3.9% 1.6% 1.2% 0.4% -0.4% -1.1% 1.4%
95 |Accommodation 13% 0.9% 1.0% 11% -0.1% -1.9% 0.0% 0.4%
96 |Laundry, beauty and bath services -2.7% 2.0% 1.9% 1.2% 0.5% 0.0% 13% 0.5%
97 |Other services for individuals -3.2% 1.2% 2.5% 2.6% -0.3% 0.0% 3.0% 0.6%
98 |Education (public) 1.5% 1.8% 0.2% -0.3% -2.0% -1.2% -3.0% -0.2%
99 |Research (public) 0.2% 0.0% -2.1% -0.4% -0.5% -0.1% -1.7% -0.6%
100 |Medical (public) 2.0% 4.1% 2.2% 12% 0.8% 11% 2.3% 1.9%
101 |Hygiene (public) 1.0% 1.6% 0.8% 12% 0.4% -0.4% -1.6% 0.6%
102 |Social insurance and social welfare (public) 8.5% 4.0% 0.3% 0.1% -0.2% -0.4% -2.2% 1.8%
103 |Pul inistration 21% 11% 0.3% -1.3% -0.5% -0.8% -3.1% -0.1%
104 |Medical (non-profit) 3.2% 51% 3.3% 2.0% 1.7% 1.7% 2.6% 2.8%
105 |Social insurance and social welfare (non-profit) 7.3% 8.8% 4.9% 2.9% 6.2% 5.8% 6.2% 6.0%
106 |Research (non-profit) 5.6% 3.4% 3.3% 2.0% 4.9% 0.1% 17% 3.1%
107 |Other (non-profit) 0.1% 3.4% 2.3% 0.9% 0.3% -0.6% 0.9% 1.0%
108 |Activities not elsewhere classified 3.3% 0.5% 0.3% 0.7% 1.5% -1.3% -0.2% 0.8%
Manufacturing sectors -2.3% 1.0% 1.5% -0.3% -2.9% -2.2% -4.1% -1.1%
Non-manufacturing sectors 0.0% 1.3% 0.2% 0.9% 0.1% -0.2% -0.9% 0.3%
All sectors -0.5% 12% 0.5% 0.6% -0.6% -0.6% -1.5% 0.0%




Table 3.4: Average annual change in indices of labor quality by industry

JIP industry classification 1970-75 1975-80 1980-85 1985-90 1990-95 | 1995-2000 | 2000-02 [ 1970-2002
1 |Rice, wheat production 0.3% -0.1% 0.0% -0.4% -1.0% 11% -0.5% -0.1%
2 |Miscellaneous crop farming 0.2% 0.3% -0.4% -0.6% -0.6% 0.1% 0.9% -0.1%
3 |Livestock and sericulture farming 0.4% 0.0% 0.3% -0.5% 0.2% -1.8% 0.7% -0.2%
4 |Agricultural services 0.6% 0.8% -1.7% 1.4% 0.7% 0.2% -1.0% 0.3%
5 |Forestry 0.1% 0.2% 0.4% -0.2% -1.6% -0.1% -1.6% -0.3%
6 |Fisheries 0.6% 0.2% 0.1% -0.5% -1.3% -0.6% 0.1% -0.3%
7 [Mining 0.0% 0.0% -0.3% 13% 0.4% -0.2% -0.7% 0.2%
8 |Livestock products 0.3% 0.6% 0.4% 0.5% 0.0% 0.4% 0.3% 0.3%
9 |Seafood products -0.3% 0.7% 0.2% 0.5% 0.2% 0.4% 0.3% 0.3%
10 |Flour and grain mill products 0.7% 0.4% -0.6% -0.1% -0.4% 0.5% -0.1% 0.1%
11 |Miscellaneous foods and related products -0.2% 0.9% 0.3% 0.4% 0.0% 0.3% 0.0% 0.3%
12 |Prepared animal foods and organic fertilizers 0.2% 0.5% -0.1% 1.4% -0.1% 0.4% 0.2% 0.4%
13 |Beverages 0.9% 1.0% 0.4% 0.3% 0.5% 0.3% 0.1% 0.5%
14 |Tobacco 0.5% 0.0% 1.0% 1.9% 0.8% 0.3% -1.3% 0.6%
15 |Textile products 0.5% 0.3% 0.3% 0.5% 0.2% 0.4% 0.7% 0.4%
16 |Lumber and wood products 0.1% 0.2% 0.3% 0.1% 0.4% 0.3% 0.3% 0.2%
17 |Furniture and fixtures 0.4% 0.4% 0.5% 0.3% 0.2% 0.2% 0.6% 0.4%
18 |Pulp, paper, and coated and glazed paper 0.7% 0.9% 0.6% 0.2% 0.4% 0.1% 0.4% 0.5%
19 |Paper products 1.0% 0.9% 0.7% 0.3% 0.5% 0.2% 0.4% 0.6%
20 |Printing, plate making for printing and bookbinding 1.3% 0.9% 0.5% 0.6% 0.2% 0.9% 0.4% 0.7%
21 |Leather and leather products -0.2% 0.0% 0.1% 0.8% 0.2% 0.2% 0.1% 0.2%
22 |Rubber products 1.0% 0.7% 0.0% 0.9% 0.6% 0.0% -0.3% 0.5%
23 |Chemical fertilizers 0.1% 1.7% 0.4% 0.1% 0.1% 0.5% 0.2% 0.5%
24 |Basic inorganic chemicals 0.7% 1.8% 0.8% 0.2% 0.7% 0.3% 0.0% 0.7%
25 |Basic organic chemicals 0.8% 1.9% 0.1% 0.6% 0.5% 0.6% 0.8% 0.8%
26 |Organic chemicals 0.6% 1.9% 0.6% 0.3% 0.7% 0.6% 0.4% 0.8%
27 |Chemical fibers 1.9% 2.4% 0.8% 0.3% -0.3% 0.0% -0.1% 0.8%
28 |Miscellaneous chemical products 1.1% 1.8% 0.6% 0.4% 0.8% 0.1% -0.1% 0.7%
29 |Pharmaceutical products 0.8% 2.0% 1.0% 0.7% 0.8% 1.0% 0.4% 1.0%
30 |Petroleum products 0.2% 2.4% 1.5% 1.3% 0.5% 1.0% 0.1% 11%
31 |Coal products 0.6% 1.7% 13% 0.6% 0.7% 0.5% 0.5% 0.9%
32 |Glass and its products 1.0% 0.6% 0.3% 0.3% 0.5% 0.2% 0.1% 0.5%
33 |Cement and its products 0.7% 0.6% 1.0% 0.6% 0.3% 0.4% 0.5% 0.6%
34 |Pottery 0.5% 0.0% 0.6% 0.5% 0.6% 0.4% 0.6% 0.5%
35 |Miscellaneous ceramic, stone and clay products 0.6% 0.5% 0.6% 0.4% 0.0% 0.4% 0.4% 0.4%
36 |Pig iron and crude steel 1.1% 0.8% 1.1% 0.1% 0.6% -0.1% 0.6% 0.6%
37 |Miscellaneous iron and steel 1.0% 1.4% 0.8% 0.1% 0.3% -0.2% 0.1% 0.5%
38 |Smelting and refining of non-ferrous metals 0.9% 0.8% 0.3% 0.2% 0.6% 0.2% 0.3% 0.5%
39 [Non-ferrous metal products 0.9% 0.7% 0.4% 0.1% 0.5% 0.3% 0.4% 0.5%
40 |Fabricated constructional and architectural metal products 0.4% 0.5% 0.4% 0.3% 0.3% 0.0% -0.7% 0.3%
41 |Miscellaneous fabricated metal products 0.5% 0.5% 0.2% 0.5% 0.5% 0.4% 0.2% 0.4%
42 |General industry machinery 1.1% 1.2% 0.4% 0.3% 0.4% 0.2% 0.2% 0.6%
43 |Special industry machinery 1.1% 1.1% 0.4% 0.3% 0.6% 0.2% 0.4% 0.6%
44 |Miscellaneous machinery 1.0% 0.7% 0.2% 0.4% 0.7% 0.5% 0.2% 0.6%
45 |Office and service industry machines 1.0% 0.7% 0.2% 0.4% 0.6% 0.3% -0.2% 0.5%
46 |Electrical generating, transmission, distribution and industrial apparatus 1.3% 1.0% -0.4% -0.2% 1.5% 0.7% -0.3% 0.6%
47 |Household electric appliances 2.0% 0.7% 0.0% 1.3% 1.5% 0.9% 0.2% 1.0%
48 |Electronic data processing machines, digital and analog computer equipment and accessories 1.9% 0.7% 0.0% 1.2% 1.6% 1.0% 0.5% 1.0%
49 |Communication equipment 1.9% 0.6% 0.2% 1.3% 1.7% 11% 0.6% 11%
50 |Electronic equipment and electric measuring instruments 1.8% 0.5% 0.1% 1.2% 1.5% 11% 0.6% 1.0%
51 |Semiconductor devices and integrated circuits 1.9% 0.6% 0.2% 1.3% 1.7% 1.0% 0.4% 11%
52 |Electronic parts 1.9% 0.6% 0.1% 13% 1.7% 1.0% 0.4% 1.0%
53 |Miscellaneous electrical machinery equipment 1.8% 0.7% 0.6% 0.6% 1.3% 0.9% 0.7% 1.0%
54 |Motor vehicles 12% 0.7% 0.5% 0.1% 0.7% 0.5% -0.1% 0.6%
55 |Motor vehicle parts and accessories 1.2% 0.7% 0.6% 0.1% 0.7% 0.5% 0.0% 0.6%
56 |Other transportation equipment 0.6% 1.1% 1.0% -0.1% 0.4% 0.1% 0.1% 0.5%
57 |Precision machinery & equipment 0.5% 0.6% 0.7% 1.0% 1.2% 0.8% 0.7% 0.8%
58 |Plastic products 0.7% 0.4% 0.4% 0.4% 0.6% 0.4% 0.5% 0.5%
59 [Miscellaneous manufacturing industries 0.7% 0.3% 0.4% -0.1% 0.9% -0.3% 0.0% 0.3%
60 |Construction 0.7% 0.5% 0.8% 0.4% 0.3% 0.6% 0.4% 0.5%
61 |Civil engineering 0.8% 0.9% 0.8% 0.4% 0.3% 0.5% 0.4% 0.6%
62 |Electricity 0.4% -0.5% -0.2% -0.8% 0.9% 1.0% -0.5% 0.1%
63 |Gas, heat supply -1.9% 2.6% 1.0% -0.5% 0.7% 12% -2.0% 0.4%
64 |Waterworks 0.1% 0.8% 0.9% 0.2% -0.1% 0.3% -3.9% 0.1%
65 |Water supply for industrial use 0.0% 1.0% 0.9% 0.4% -0.8% 1.4% -2.0% 0.3%
66 |Waste disposal -0.1% 0.3% 0.3% 0.1% -0.1% 0.1% -0.1% 0.1%
67 |Wholesale 12% 12% 0.5% 0.6% 0.4% 0.7% -0.1% 0.7%
68 |Retail 0.5% 0.0% 0.4% 0.2% 0.1% -0.1% 0.1% 0.2%
69 |Finance 0.1% 1.5% 0.9% -0.2% 0.9% 13% -0.2% 0.7%
70 [Insurance 0.7% 0.8% 0.8% -0.3% 0.8% 11% -0.8% 0.5%
71 |Real estate 12% 0.8% 1.0% 0.1% 0.3% 0.1% -0.2% 0.5%
72 |Housing . . . . . . .
73 |Railway 1.4% -0.2% -0.8% 0.5% 0.5% 0.3% 0.7% 0.3%
74 |Road transportation 0.7% 0.5% 0.4% -0.2% 0.0% 0.0% 0.3% 0.3%
75 |Water transportation 1.2% 1.3% 0.8% 0.4% 0.2% 0.3% 0.5% 0.7%
76 |Air transportation -0.5% 0.4% 2.2% -1.2% 1.5% 13% 2.2% 0.7%
77 |Other transportation and packing 0.2% 0.3% 1.0% -0.4% 0.2% 0.2% -0.1% 0.2%
78 |Telegraph and telephone 0.3% 1.7% 1.1% 0.3% -0.3% -2.3% -1.4% 0.0%
79 |Mail 0.3% 0.9% 0.7% -0.9% -0.1% -1.6% -1.1% -0.2%
80 |Education (private and non-profit) 0.4% -0.8% 0.4% 0.4% 1.2% -0.1% 1.5% 0.3%
81 |Research (private) 0.7% 0.5% 0.2% -0.1% 0.9% 0.6% 0.3% 0.5%
82 |Medical (private) -0.3% -1.4% 0.1% 0.2% 0.6% 0.6% 0.3% 0.0%
83 [Hygiene (private and non-profit) -0.2% -1.3% 0.1% 0.4% 0.4% -0.1% -0.7% -0.2%
84 |Other public services 0.9% 0.4% 0.9% 0.5% 0.4% 0.4% 0.7% 0.6%
85 |Advertising 0.8% 0.3% 2.0% 11% 0.2% 0.5% -0.2% 0.8%
86 |Rental of office equipment and goods 4.7% 0.3% 0.8% -2.0% 1.4% 1.9% 0.2% 11%
87 | Automobile maintenance services 11% 0.5% 0.9% 0.4% 0.3% 0.3% 0.4% 0.6%
88 |Other services for businesses 0.4% 0.4% 0.4% 0.1% 0.4% 0.1% -0.1% 0.3%
89 |Entertainment 0.8% -0.1% 0.6% 0.1% -0.3% 0.0% 0.6% 0.2%
90 |Broadcasting 13% 0.0% -0.4% -0.2% -0.6% -0.1% -1.2% -0.1%
91 |Information services and internet-based services 0.6% 0.2% -1.6% 0.9% 2.1% 0.8% 0.1% 0.5%
92 |Publishing 1.0% 1.0% 0.5% -0.1% -0.1% 0.9% 0.4% 0.5%
93 |Video picture, sound information, character information production and distribution 0.9% -0.8% -0.3% -0.1% 0.5% 0.5% 1.0% 0.2%
94 |Eating and drinking places 0.7% 0.6% 0.4% -0.2% 0.7% 0.2% 0.5% 0.4%
95 |Accommodation 0.9% 0.2% 0.7% 0.4% 0.3% 0.7% 0.0% 0.5%
96 |Laundry, beauty and bath services 1.3% -0.5% -0.5% 0.1% 0.0% 0.3% 0.0% 0.1%
97 |Other services for individuals 11% -1.3% 0.4% 0.5% 0.4% 0.9% -0.8% 0.3%
98 |Education (public) 11% -0.9% 0.5% 0.7% 0.7% 0.2% -0.2% 0.3%
99 |Research (public) 0.7% 0.3% 0.1% -0.3% -0.3% -1.0% -1.7% -0.2%
100 |Medical (public) 0.3% -0.4% 0.9% 0.5% 0.7% 0.8% 0.4% 0.5%
101 |Hygiene (public) -0.4% -1.3% 0.3% 0.3% -0.1% -0.3% -0.3% -0.2%
102 |Social insurance and social welfare (public) -0.5% -0.7% 0.5% 0.5% -0.4% -3.0% -3.4% -0.8%
103 |Pul inistration 0.7% 0.7% 1.0% 0.7% 1.0% 11% -0.4% 0.8%
104 |Medical (non-profit) 0.3% -0.4% 0.9% 0.5% 0.7% 0.8% 0.4% 0.5%
105 |Social insurance and social welfare (non-profit) -0.7% -0.8% 0.3% 0.3% 0.0% -1.0% -0.4% -0.3%
106 |Research (non-profit) 0.7% 0.1% 0.0% -0.7% 0.4% 0.5% -0.2% 0.2%
107 |Other (non-profit) -0.1% -0.3% 0.4% 0.6% 0.3% 0.0% 0.0% 0.1%
108 |Activities not elsewhere classified 0.8% -0.7% 0.6% 0.8% -0.7% 0.5% 2.0% 0.3%
Manufacturing sectors 0.8% 0.7% 0.5% 0.6% 0.7% 0.7% 0.5% 0.7%
Non-manufacturing sectors 0.9% 0.7% 0.9% 0.4% 0.6% 0.5% 0.0% 0.6%
All sectors 0.9% 0.7% 0.8% 0.5% 0.6% 0.6% 0.1% 0.6%




Table 3.5: Female ratio (Female workers/ Total workers)

JIP industry classification 1970 1980 1990 2000
1 |Rice, wheat production 53.4% 48.4% 41.3% 30.6%
2 |Miscellaneous crop farming 50.6% 43.4% 43.4% 46.5%
3 |Livestock and sericulture farming 50.8% 44.3% 41.5% 46.6%
4 |Agricultural services 20.1% 20.8% 27.3% 33.8%
5 |Forestry 19.9% 17.9% 15.8% 16.8%
6 |Fisheries 23.2% 21.7% 24.4% 25.8%
7 |Mining 10.9% 11.6% 12.9% 15.1%
8 |Livestock products 37.7% 43.6% 46.6% 49.4%
9 |Seafood products 60.2% 65.4% 66.8% 66.0%
10 |Flour and grain mill products 30.0% 28.3% 30.4% 29.7%
11 |Miscellaneous foods and related products 47.5% 49.8% 54.3% 56.9%
12 |Prepared animal foods and organic fertilizers 20.4% 19.2% 23.2% 26.2%
13 |Beverages 34.2% 32.7% 35.1% 34.2%
14 |Tobacco 45.1% 43.4% 34.0% 27.3%
15 |Textile products 67.9% 67.7% 68.6% 66.6%
16 |Lumber and wood products 31.2% 31.6% 30.8% 28.0%
17 |Furniture and fixtures 25.4% 29.9% 29.8% 28.0%
18 |Pulp, paper, and coated and glazed paper 23.5% 21.7% 21.9% 20.3%
19 |Paper products 44.8% 42.1% 42.0% 39.5%
20 |Printing, plate making for printing and bookbinding 29.7% 31.5% 34.5% 33.0%
21 |Leather and leather products 43.3% 50.1% 53.0% 48.3%
22 |Rubber products 42.5% 38.5% 36.6% 34.3%
23 |Chemical fertilizers 13.8% 13.7% 15.6% 16.4%
24 |Basic inorganic chemicals 15.1% 14.2% 16.7% 15.2%
25 |Basic organic chemicals 15.1% 14.2% 16.7% 15.2%
26 |Organic chemicals 15.1% 14.2% 16.7% 15.2%
27 |Chemical fibers 25.9% 17.2% 21.0% 20.7%
28 |Miscellaneous chemical products 33.0% 29.4% 31.9% 33.1%
29 |Pharmaceutical products 42.5% 36.3% 35.3% 34.3%
30 |Petroleum products 15.2% 12.6% 12.1% 9.4%
31 |Coal products 16.5% 13.6% 16.3% 16.7%
32 |Glass and its products 24.6% 23.2% 26.3% 25.4%
33 |Cement and its products 21.7% 21.2% 18.0% 16.8%
34 |Pottery 51.1% 52.3% 48.3% 42.4%
35 |Miscellaneous ceramic, stone and clay products 26.0% 25.4% 23.9% 22.9%
36 |Pig iron and crude steel 10.9% 9.9% 11.5% 12.1%
37 |Miscellaneous iron and steel 10.9% 9.9% 11.5% 12.1%
38 [Smelting and refining of non-ferrous metals 19.7% 20.8% 23.2% 22.5%
39 [Non-ferrous metal products 19.7% 20.8% 23.2% 22.5%
40 |Fabricated constructional and architectural metal products 22.6% 26.6% 27.6% 26.5%
41 |Miscellaneous fabricated metal products 22.6% 26.6% 27.6% 26.5%
42 |General industry machinery 15.6% 14.5% 17.6% 17.8%
43 |Special industry machinery 15.8% 16.2% 18.7% 18.6%
44 |Miscellaneous machinery 23.0% 25.2% 26.6% 24.8%
45 |Office and service industry machines 23.0% 25.2% 26.6% 24.8%
46 |Electrical generating, transmission, distribution and industrial apparatus 33.8% 34.1% 42.6% 37.9%
47 |Household electric appliances 47.7% 45.6% 44.0% 36.7%
48 |Electronic data processing machines, digital and analog computer equipment and accessories 52.7% 50.3% 45.8% 37.7%
49 |Communication equipment 52.7% 50.3% 45.8% 37.7%
50 |Electronic equipment and electric measuring instruments 48.4% 47.5% 43.3% 36.3%
51 |Semiconductor devices and integrated circuits 52.7% 50.3% 45.8% 37.7%
52 |Electronic parts 52.7% 50.3% 45.8% 37.7%
53 |Miscellaneous electrical machinery equipment 47.9% 44.7% 42.4% 35.4%
54 |Motor vehicles 18.0% 19.9% 21.1% 19.6%
55 |Motor vehicle parts and accessories 18.0% 19.9% 21.1% 19.6%
56 |Other transportation equipment 10.4% 11.4% 13.9% 12.9%
57 |Precision machinery & equipment 40.4% 44.1% 41.1% 37.2%
58 |Plastic products 37.1% 39.3% 40.6% 39.8%
59 |Miscellaneous manufacturing industries 49.3% 48.7% 51.7% 47.6%
60 |Construction 11.0% 13.1% 15.0% 15.1%
61 |Civil engineering 11.4% 13.1% 15.0% 15.1%
62 |Electricity 11.4% 12.9% 12.7% 11.6%
63 |Gas, heat supply 16.6% 18.0% 19.5% 23.7%
64 |Waterworks 9.4% 9.1% 10.2% 11.8%
65 |Water supply for industrial use 9.4% 9.1% 10.2% 11.8%
66 |Waste disposal 15.0% 14.5% 15.0% 15.6%
67 |Wholesale 28.9% 27.6% 30.8% 32.2%
68 |Retail 49.5% 50.5% 53.4% 58.2%
69 |Finance 36.8% 38.8% 41.6% 42.5%
70 |Insurance 56.8% 59.6% 64.8% 61.7%
71 |Real estate 30.6% 31.4% 35.7% 38.0%
72 |Housing . . .
73 |Railway 3.3% 2.6% 3.0% 4.2%
74 |Road transportation 11.0% 9.0% 11.3% 14.3%
75 |Water transportation 9.5% 9.9% 13.1% 14.4%
76 |Air transportation 25.0% 32.5% 37.9% 41.5%
77 |Other transportation and packing 18.3% 21.3% 29.3% 35.5%
78 |Telegraph and telephone 24.1% 21.8% 24.8% 35.8%
79 |Mail 24.0% 21.5% 19.5% 28.5%
80 |Education (private and non-profit) 41.1% 43.9% 44.5% 49.0%
81 |Research (private) 20.2% 20.6% 22.5% 26.8%
82 |Medical (private) 56.2% 61.6% 65.5% 70.3%
83 |Hygiene (private and non-profit) 39.9% 41.6% 52.8% 60.3%
84 |Other public services 37.6% 35.5% 36.1% 39.1%
85 |Advertising 28.1% 29.4% 34.9% 37.7%
86 |Rental of office equipment and goods 42.6% 26.4% 31.8% 32.8%
87 | Automobile maintenance services 13.5% 16.3% 17.8% 17.8%
88 |Other services for businesses 30.5% 31.5% 38.1% 41.4%
89 |Entertainment 48.7% 51.1% 48.8% 48.2%
90 |Broadcasting 17.4% 19.4% 24.9% 28.0%
91 |Information services and internet-based services 28.6% 29.7% 29.1% 25.1%
92 |Publishing 21.2% 23.2% 29.3% 34.2%
93 |Video picture, sound information, character information production and distribution 30.0% 26.7% 25.6% 26.8%
94 |Eating and drinking places 60.4% 55.1% 58.5% 55.1%
95 | Accommodation 64.7% 58.4% 55.1% 55.2%
96 |Laundry, beauty and bath services 61.1% 63.6% 65.6% 67.2%
97 |Other services for individuals 72.6% 67.7% 60.7% 63.1%
98 |Education (public) 40.5% 43.7% 44.4% 49.0%
99 |Research (public) 20.3% 20.7% 22.5% 26.9%
100 |Medical (public) 75.4% 76.7% 77.2% 78.9%
101 |Hygiene (public) 40.3% 42.4% 53.4% 60.6%
102 |Social insurance and social welfare (public) 71.1% 77.7% 78.3% 80.8%
103 |Public inistration 19.1% 21.1% 21.8% 24.2%
104 |Medical (non-profit) 75.4% 76.7% 77.2% 78.9%
105 |Social insurance and social welfare (non-profit) 70.8% 77.3% 78.1% 80.6%
106 |Research (non-profit) 20.3% 20.7% 22.5% 26.9%
107 |Other (non-profit) 32.0% 32.1% 35.8% 40.1%
108 |Activities not elsewhere classified 36.4% 31.5% 34.1% 40.5%
Manufacturing sectors 36.2% 36.7% 38.1% 35.2%
Non-manufacturing sectors 39.3% 37.5% 39.7% 42.3%
All sectors 38.5% 37.3% 39.3% 41.0%




Table 3.6: Part-time worker ratio (Part-time workers/Total workers)

JIP industry classification 1970 1980 1990 2000
1 |Rice, wheat production 0.1% 0.1% 0.1% 0.4%
2 |Miscellaneous crop farming 0.2% 0.2% 0.5% 2.5%
3 |Livestock and sericulture farming 0.2% 0.2% 0.3% 0.8%
4 |Agricultural services 10.2% 19.7% 31.1% 25.7%
5 |Forestry 6.6% 9.5% 7.5% 13.8%
6 |Fisheries 4.3% 3.9% 2.5% 7.0%
7 |Mining 4.3% 8.6% 7.3% 20.9%
8 |Livestock products 12.0% 14.7% 17.2% 23.7%
9 |Seafood products 10.6% 13.7% 16.3% 25.3%
10 |Flour and grain mill products 2.3% 3.0% 4.7% 10.4%
11 |Miscellaneous foods and related products 11.6% 17.6% 23.3% 30.5%
12 |Prepared animal foods and organic fertilizers 1.0% 1.4% 2.7% 4.7%
13 |Beverages 2.2% 2.8% 5.6% 12.6%
14 |Tobacco 3.3% 21% 4.0% 22.8%
15 |Textile products 4.6% 9.5% 12.2% 19.1%
16 |Lumber and wood products 2.9% 3.9% 5.5% 10.6%
17 |Furniture and fixtures 2.5% 4.3% 5.7% 9.6%
18 |Pulp, paper, and coated and glazed paper 1.5% 1.7% 2.8% 6.7%
19 |Paper products 7.6% 12.5% 16.4% 18.6%
20 |Printing, plate making for printing and bookbinding 3.1% 6.9% 10.1% 13.3%
21 |Leather and leather products 3.7% 8.5% 10.4% 17.7%
22 |Rubber products 2.7% 4.4% 8.4% 11.8%
23 |Chemical fertilizers 17% 11% 2.6% 8.0%
24 |Basic inorganic chemicals 5.1% 5.5% 7.5% 11.6%
25 |Basic organic chemicals 4.2% 4.1% 71% 7.4%
26 |Organic chemicals 4.2% 4.1% 71% 7.4%
27 |Chemical fibers 4.2% 1.5% 8.7% 12.5%
28 |Miscellaneous chemical products 6.1% 6.2% 9.9% 14.0%
29 |Pharmaceutical products 6.8% 8.2% 10.3% 12.2%
30 |Petroleum products 3.8% 3.4% 3.7% 9.2%
31 |Coal products 4.4% 4.4% 3.4% 6.3%
32 |Glass and its products 4.3% 6.0% 8.8% 11.3%
33 |Cement and its products 2.8% 2.9% 3.0% 6.1%
34 |Pottery 4.0% 8.0% 10.6% 15.5%
35 |Miscellaneous ceramic, stone and clay products 3.1% 4.0% 5.8% 10.5%
36 |Pig iron and crude steel 1.4% 0.4% 2.2% 1.0%
37 |Miscellaneous iron and steel 3.9% 4.3% 8.5% 12.6%
38 [Smelting and refining of non-ferrous metals 2.6% 2.6% 5.5% 8.0%
39 [Non-ferrous metal products 4.6% 5.9% 9.1% 10.9%
40 |Fabricated constructional and architectural metal products 4.9% 7.9% 10.4% 17.4%
41 |Miscellaneous fabricated metal products 3.8% 6.7% 10.6% 11.2%
42 |General industry machinery 2.4% 4.1% 5.9% 8.1%
43 |Special industry machinery 2.6% 4.0% 6.0% 7.2%
44 |Miscellaneous machinery 3.3% 6.4% 9.4% 10.6%
45 |Office and service industry machines 4.6% 6.9% 10.7% 17.9%
46 |Electrical generating, transmission, distribution and industrial apparatus 11.7% 14.3% 19.9% 21.2%
47 |Household electric appliances 4.1% 6.5% 7.6% 10.7%
48 |Electronic data processing machines, digital and analog computer equipment and accessories 2.7% 3.8% 5.5% 5.8%
49 |Communication equipment 3.4% 5.6% 5.5% 5.8%
50 |Electronic equipment and electric measuring instruments 3.3% 4.7% 6.8% 5.8%
51 |Semiconductor devices and integrated circuits 5.8% 8.2% 6.9% 9.6%
52 |Electronic parts 6.0% 8.4% 71% 9.8%
53 |Miscellaneous electrical machinery equipment 3.5% 5.1% 6.3% 6.6%
54 |Motor vehicles 2.9% 3.9% 7.4% 11.1%
55 |Motor vehicle parts and accessories 2.7% 3.6% 6.9% 10.2%
56 |Other transportation equipment 1.8% 2.8% 4.2% 7.2%
57 |Precision machinery & equipment 8.7% 13.2% 14.9% 16.2%
58 |Plastic products 7.2% 11.9% 14.1% 17.4%
59 |Miscellaneous manufacturing industries 5.8% 9.4% 12.3% 20.1%
60 |Construction 3.9% 6.1% 7.5% 10.2%
61 |Civil engineering 4.4% 6.0% 7.6% 10.2%
62 |Electricity 71% 10.1% 16.8% 9.2%
63 |Gas, heat supply 14.8% 13.2% 21.6% 16.1%
64 |Waterworks 3.1% 5.0% 10.8% 16.3%
65 |Water supply for industrial use 3.0% 5.0% 10.1% 10.9%
66 |Waste disposal 7.8% 9.2% 10.1% 13.5%
67 |Wholesale 2.9% 4.2% 6.7% 11.6%
68 |Retail 5.0% 9.4% 17.7% 30.2%
69 |Finance 3.4% 5.6% 16.5% 13.1%
70 |Insurance 17.6% 11.5% 12.0% 13.9%
71 |Real estate 3.7% 9.1% 10.2% 16.6%
72 |Housing . . .
73 |Railway 1.0% 1.8% 1.7% 4.7%
74 |Road transportation 4.8% 6.3% 7.9% 11.8%
75 |Water transportation 2.6% 2.2% 2.7% 6.2%
76 |Air transportation 13.8% 21.7% 35.3% 20.1%
77 |Other transportation and packing 10.6% 15.4% 18.9% 23.2%
78 |Telegraph and telephone 9.5% 7.9% 6.6% 18.6%
79 |Mail 3.7% 8.2% 16.9% 29.5%
80 |Education (private and non-profit) 12.3% 13.6% 17.4% 24.4%
81 |Research (private) 2.9% 1.3% 2.0% 1.7%
82 |Medical (private) 6.8% 11.9% 16.9% 18.8%
83 |Hygiene (private and non-profit) 8.1% 6.2% 9.6% 29.3%
84 |Other public services 5.8% 5.0% 5.4% 13.0%
85 |Advertising 3.3% 5.3% 9.3% 13.9%
86 |Rental of office equipment and goods 8.9% 13.8% 32.3% 17.1%
87 | Automobile maintenance services 3.9% 4.1% 5.6% 8.2%
88 |Other services for businesses 9.6% 9.9% 14.2% 21.7%
89 |Entertainment 13.1% 14.2% 16.1% 25.8%
90 |Broadcasting 9.7% 5.9% 9.4% 15.7%
91 |Information services and internet-based services 10.2% 5.8% 6.7% 9.8%
92 |Publishing 3.0% 7.3% 14.2% 19.6%
93 |Video picture, sound information, character information production and distribution 5.4% 4.8% 6.3% 9.6%
94 |Eating and drinking places 4.6% 10.3% 20.1% 27.1%
95 | Accommodation 10.0% 13.1% 17.8% 22.8%
96 |Laundry, beauty and bath services 6.0% 10.5% 15.8% 14.7%
97 |Other services for individuals 2.5% 10.0% 27.1% 29.0%
98 |Education (public) 2.2% 1.8% 2.5% 11.3%
99 |Research (public) 7.7% 6.2% 8.5% 38.4%
100 |Medical (public) 13.7% 19.4% 23.8% 23.6%
101 |Hygiene (public) 2.5% 2.4% 5.8% 28.2%
102 |Social insurance and social welfare (public) 6.1% 5.7% 8.1% 44.2%
103 |Public inistration 3.9% 5.8% 12.2% 13.0%
104 |Medical (non-profit) 13.9% 19.5% 23.9% 23.7%
105 |Social insurance and social welfare (non-profit) 4.8% 8.2% 13.5% 28.9%
106 |Research (non-profit) 6.0% 7.6% 15.7% 25.8%
107 |Other (non-profit) 3.9% 5.8% 9.4% 21.4%
108 |Activities not elsewhere classified 10.6% 6.6% 5.3% 21.3%
Manufacturing sectors 4.7% 7.5% 10.2% 14.2%
Non-manufacturing sectors 4.0% 6.8% 11.7% 18.0%
All sectors 4.2% 6.9% 11.4% 17.3%




Table 3.7: Ratio of workers over 55 years old (Workers over 55 years old/Total workers)

JIP industry classification 1970 1980 1990 2000
1 |Rice, wheat production 31.5% 42.4% 63.0% 72.0%
2 |Miscellaneous crop farming 31L.7% 42.5% 61.6% 68.4%
3 |Livestock and sericulture farming 31.6% 42.2% 60.7% 70.2%
4 |Agricultural services 23.7% 22.2% 32.3% 33.9%
5 |Forestry 19.3% 26.6% 49.1% 54.7%
6 |Fisheries 17.9% 21.2% 36.0% 48.7%
7 |Mining 9.0% 13.1% 23.4% 29.7%
8 |Livestock products 6.6% 8.7% 14.7% 21.7%
9 |Seafood products 15.4% 19.1% 25.5% 33.3%
10 |Flour and grain mill products 17.1% 18.6% 27.9% 26.5%
11 |Miscellaneous foods and related products 13.7% 14.6% 19.6% 25.3%
12 |Prepared animal foods and organic fertilizers 14.3% 15.3% 21.0% 26.6%
13 |Beverages 11.4% 12.8% 17.7% 19.3%
14 |Tobacco 4.9% 6.9% 7.2% 15.5%
15 |Textile products 10.1% 13.6% 21.0% 33.8%
16 |Lumber and wood products 16.8% 22.3% 33.7% 36.5%
17 |Furniture and fixtures 14.2% 15.4% 23.9% 34.2%
18 |Pulp, paper, and coated and glazed paper 7.6% 10.1% 16.3% 20.5%
19 |Paper products 13.5% 15.2% 19.5% 26.2%
20 |Printing, plate making for printing and bookbinding 11.2% 11.9% 16.2% 23.2%
21 |Leather and leather products 10.7% 13.1% 23.2% 40.1%
22 |Rubber products 6.9% 9.7% 15.7% 23.0%
23 |Chemical fertilizers 5.9% 10.1% 20.5% 23.3%
24 |Basic inorganic chemicals 6.3% 7.5% 12.8% 18.4%
25 |Basic organic chemicals 6.3% 7.5% 12.8% 18.4%
26 |Organic chemicals 6.3% 7.5% 12.8% 18.4%
27 |Chemical fibers 2.2% 2.8% 13.2% 18.1%
28 |Miscellaneous chemical products 7.4% 8.9% 13.1% 17.7%
29 |Pharmaceutical products 6.2% 7.3% 9.8% 13.9%
30 |Petroleum products 4.0% 5.0% 10.1% 10.6%
31 |Coal products 11.9% 10.4% 14.4% 20.1%
32 |Glass and its products 8.8% 9.7% 14.6% 18.0%
33 |Cement and its products 10.3% 12.7% 20.0% 25.1%
34 |Pottery 14.1% 17.7% 22.9% 27.0%
35 |Miscellaneous ceramic, stone and clay products 14.1% 16.6% 24.2% 29.2%
36 |Pig iron and crude steel 6.9% 8.0% 14.9% 22.3%
37 |Miscellaneous iron and steel 6.9% 8.0% 14.9% 22.3%
38 [Smelting and refining of non-ferrous metals 7.4% 9.8% 15.8% 20.8%
39 [Non-ferrous metal products 7.4% 9.8% 15.8% 20.8%
40 |Fabricated constructional and architectural metal products 10.3% 14.1% 20.0% 28.8%
41 |Miscellaneous fabricated metal products 10.3% 14.1% 20.0% 28.8%
42 |General industry machinery 8.8% 11.4% 15.1% 21.4%
43 |Special industry machinery 8.2% 11.4% 15.1% 22.9%
44 |Miscellaneous machinery 7.9% 11.0% 13.1% 19.2%
45 |Office and service industry machines 7.9% 11.0% 13.1% 19.2%
46 |Electrical generating, transmission, distribution and industrial apparatus 5.1% 7.3% 11.1% 17.9%
47 |Household electric appliances 3.6% 5.2% 7.5% 11.7%
48 |Electronic data processing machines, digital and analog computer equipment and accessories 3.2% 4.9% 6.4% 9.8%
49 |Communication equipment 3.2% 4.9% 6.4% 9.8%
50 |Electronic equipment and electric measuring instruments 3.5% 5.6% 71% 10.7%
51 |Semiconductor devices and integrated circuits 3.2% 4.9% 6.4% 9.8%
52 |Electronic parts 3.2% 4.9% 6.4% 9.8%
53 |Miscellaneous electrical machinery equipment 7.7% 8.9% 11.1% 13.7%
54 |Motor vehicles 5.3% 6.8% 10.1% 14.6%
55 |Motor vehicle parts and accessories 5.3% 6.8% 10.1% 14.6%
56 |Other transportation equipment 9.4% 10.9% 16.6% 23.2%
57 |Precision machinery & equipment 6.3% 8.3% 11.4% 16.8%
58 |Plastic products 8.6% 11.2% 16.7% 22.6%
59 |Miscellaneous manufacturing industries 14.3% 16.1% 21.1% 27.9%
60 |Construction 12.3% 12.7% 20.3% 24.6%
61 |Civil engineering 12.0% 12.7% 20.3% 24.6%
62 |Electricity 4.9% 9.4% 9.8% 7.6%
63 |Gas, heat supply 5.7% 7.7% 12.1% 16.6%
64 |Waterworks 8.7% 8.2% 14.7% 19.6%
65 |Water supply for industrial use 8.6% 8.2% 14.7% 19.6%
66 |Waste disposal 15.1% 16.7% 22.6% 25.5%
67 |Wholesale 9.6% 10.6% 13.7% 19.9%
68 |Retail 17.2% 17.7% 19.9% 23.6%
69 |Finance 5.5% 51% 7.8% 9.1%
70 |Insurance 15.7% 16.8% 15.5% 18.3%
71 |Real estate 29.1% 31.3% 33.7% 43.5%
72 |Housing . . . .
73 |Railway 2.0% 6.1% 6.4% 13.7%
74 |Road transportation 5.9% 7.9% 14.8% 22.9%
75 |Water transportation 9.3% 10.7% 18.5% 24.2%
76 |Air transportation 2.2% 3.3% 5.6% 8.5%
77 |Other transportation and packing 12.8% 13.6% 15.9% 19.3%
78 |Telegraph and telephone 6.9% 7.0% 8.4% 10.9%
79 |Mail 6.8% 6.7% 10.6% 15.1%
80 |Education (private and non-profit) 10.3% 11.8% 16.5% 17.3%
81 |Research (private) 6.9% 8.4% 10.5% 13.9%
82 |Medical (private) 19.7% 18.8% 17.6% 15.8%
83 |Hygiene (private and non-profit) 11.8% 14.2% 15.7% 16.9%
84 |Other public services 10.4% 12.1% 17.0% 19.5%
85 |Advertising 7.8% 6.9% 10.8% 14.3%
86 |Rental of office equipment and goods 12.2% 9.9% 10.4% 14.6%
87 | Automobile maintenance services 8.3% 8.3% 12.3% 19.2%
88 |Other services for businesses 14.9% 19.1% 23.0% 27.0%
89 |Entertainment 12.3% 17.5% 21.0% 21.3%
90 |Broadcasting 4.5% 6.7% 11.7% 13.2%
91 |Information services and internet-based services 7.1% 6.2% 3.3% 4.7%
92 |Publishing 8.9% 10.0% 14.0% 17.2%
93 |Video picture, sound information, character information production and distribution 11.9% 12.5% 11.6% 10.3%
94 |Eating and drinking places 10.5% 10.5% 13.3% 18.6%
95 | Accommodation 21.5% 26.6% 29.5% 31.6%
96 |Laundry, beauty and bath services 10.4% 12.6% 16.0% 27.9%
97 |Other services for individuals 20.8% 22.9% 21.4% 23.2%
98 |Education (public) 9.8% 11.4% 16.3% 17.0%
99 |Research (public) 6.5% 8.4% 10.4% 13.7%
100 |Medical (public) 7.5% 9.1% 9.6% 11.0%
101 |Hygiene (public) 10.3% 13.2% 15.2% 16.2%
102 |Social insurance and social welfare (public) 10.4% 9.1% 12.4% 14.6%
103 |Public inistration 10.2% 10.9% 13.5% 15.8%
104 |Medical (non-profit) 7.5% 9.1% 9.6% 11.0%
105 |Social insurance and social welfare (non-profit) 11.6% 9.8% 12.9% 14.9%
106 |Research (non-profit) 6.5% 8.4% 10.4% 13.7%
107 |Other (non-profit) 32.7% 31.3% 35.1% 37.7%
108 |Activities not elsewhere classified 16.9% 21.1% 27.4% 36.8%
Manufacturing sectors 9.5% 11.8% 16.4% 22.5%
Non-manufacturing sectors 17.2% 18.1% 22.1% 24.9%
All sectors 15.3% 16.6% 20.8% 24.4%
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Figure 3.2: Labor input
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Figure 3.3: Labor input
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59 Miscellaneous manufacturing industries

58 Plastic products

57 Precision machinery & equipment

56 Other transportation equipment

55 Motor vehicle parts and accessories

54 Motor vehicles

53 Miscellaneous electrical machinery equipment
52 Electronic parts

51 Semiconductor devices and integrated circuits
50 Electronic equipment and electric measuring instruments
49 Communication equipment

48 Electronic data processing machines, digital and analog
47 Household electric appliances

46 Electrical generating, transmission, distribution and
45 Office and service industry machines

44 Miscellaneous machinery
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37 Miscellaneous iron and steel

36 Pig iron and crude steel

35 Miscellaneous ceramic, stone and clay products
34 Pottery

33 Cement and its products

32 Glass and its products

31 Coal products

30 Petroleum products

29 Pharmaceutical products

28 Miscellaneous chemical products

27 Chemical fibers

26 Organic chemicals

25 Basic organic chemicals

24 Basic inorganic chemicals

23 Chemical fertilizers

22 Rubber products

21 Leather and leather products

20 Printing, plate making for printing and bookbinding
19 Paper products

18 Pulp, paper, and coated and glazed paper

17 Furniture and fixtures

16 Lumber and wood products

15 Textile products

14 Tobacco

13 Beverages

12 Prepared animal foods and organic fertilizers
11 Miscellaneous foods and related products

10 Flour and grain mill products

9 Seafood products

8 Livestock products
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Figure 3.5
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65 Water supply for industrial use

64 Waterworks

63 Gas, heat supply

62 Electricity

61 Civil engineering

60 Construction

7 Mining
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4 Agricultural services

3 Livestock and sericulture farming

2 Miscellaneous crop farming

1 Rice, wheat production
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Table 4.1: Output Growth calculated by Laspeyres-type chain-linked method and Its Decomposition for the Economy Overall

1970-75  1975-80 _ 1980-85  1985-90  1990-95 1995-2000 2000-2002] 1970-80 _ 1980-90 _1990-2002
Real GDP Growth 5.47% 5.69% 3.92% 4.91% 1.45% 1.27% -0.22%) 5.58% 4.41% 1.10%)
Contribution of Labor Input Growth 0.24% 1.35% 0.81% 0.68% -0.01% -0.06% -0.98%) 0.78% 0.75% -0.19%
Contribution of Man-hours Growth -0.42% 0.87% 0.31% 0.38% -0.41% -0.42% -1.03%) 0.24% 0.35% -0.51%
Contribution of Labor Quality Growth 0.66% 0.48% 0.51% 0.30% 0.40% 0.36% 0.04%) 0.54% 0.41% 0.33%)
Contribution of Capital Input Growth 3.59% 1.98% 2.12% 2.46% 1.41% 0.92% 0.37%) 3.17% 2.24% 1.03%)
Contribution of Capital Quantity Growth 2.94% 2.06% 1.72% 1.87% 1.35% 0.79% 0.31%) 2.82% 1.76% 0.94%)
Contribution of Capital Quality Growth 0.65% -0.08% 0.40% 0.59% 0.05% 0.13% 0.06%) 0.36% 0.49% 0.09%)
TFEP Growth 1.64% 2.37% 0.98% 1.77% 0.04% 0.41% 0.39%) 1.63% 1.42% 0.25%
Note: Value-added growth rates are calculated by Laspeyres-type chain-linked index; the figures above therefore do not match those of the government SNA statistics.
Table 4.2: Output Growth calculated by Divisia Index Type Method and Its Decomposition for the Manufacturing Sector
1970-75 1975-80 1980-85 1985-90 1990-95  1995-2000 2000-2002] 1970-80 1980-90  1990-2002
Real Output Growth 3.29% 5.11% 4.08% 4.59% -0.09% 0.57% -2.73%) 4.20% 4.33% -0.26%
Contribution of Material Input Growth 1.75% 3.47% 2.02% 2.90% -0.30% 0.00% -1.94%) 2.67% 2.48% -0.45%
Contribution of Labor Input Growth -0.28% 0.32% 0.36% 0.05% -0.46% -0.31% -0.73%) 0.02% 0.21% -0.43%
Contribution of Man-hours Growth -0.44% 0.19% 0.27% -0.05% -0.60% -0.46% -0.83%) -0.11% 0.11% -0.56%
Contribution of Labor Quality Growth 0.16% 0.13% 0.09% 0.11% 0.14% 0.16% 0.10%) 0.14% 0.10% 0.13%)
Contribution of Capital Input Growth 0.57% 0.18% 0.45% 0.62% 0.39% 0.20% -0.03%) 0.36% 0.51% 0.23%)
Contribution of Capital Quantity Growth 0.59% 0.16% 0.33% 0.51% 0.38% 0.14% -0.02% 0.36% 0.40% 0.21%
Contribution of Capital Quality Growth -0.02% 0.02% 0.12% 0.11% 0.01% 0.05% 0.00%) 0.00% 0.11% 0.03%)
TFP Growth 1.25% 1.13% 1.25% 1.01% 0.27% 0.68% -0.03%) 1.15% 1.13% 0.39%
Note: Output and material input growth rates are calculated using a Divisia index.
Table 4.3: Output Growth calculated by Divisia Index Type Method and Its Decomposition for the Non-manufacturing Sector
1970-75 1975-80 1980-85 1985-90 1990-95  1995-2000 2000-2002] 1970-80 1980-90  1990-2002
Real Output Growth 4.72% 4.94% 2.98% 4.69% 2.24% 1.13% 0.61%) 4.83% 3.84% 1.50%)
Contribution of Material Input Growth 1.79% 1.92% 1.34% 1.88% 1.31% 0.45% 0.38%) 1.89% 1.63% 0.83%)
Contribution of Labor Input Growth 0.42% 0.83% 0.40% 0.49% 0.25% 0.11% -0.35% 0.60% 0.45% 0.09%
Contribution of Man-hours Growth 0.02% 0.55% 0.06% 0.33% 0.02% -0.09% -0.35%) 0.28% 0.20% -0.09%
Contribution of Labor Quality Growth 0.40% 0.28% 0.34% 0.16% 0.22% 0.20% 0.00%) 0.32% 0.25% 0.17%)
Contribution of Capital Input Growth 2.42% 1.44% 1.36% 1.52% 0.85% 0.58% 0.27%) 2.25% 1.39% 0.63%)
Contribution of Capital Quantity Growth 1.85% 1.47% 1.12% 1.15% 0.82% 0.50% 0.21%) 1.90% 1.10% 0.57%)
Contribution of Capital Quality Growth 0.57% -0.03% 0.23% 0.37% 0.03% 0.08% 0.06% 0.35% 0.29% 0.06%
TFP Growth 0.09% 0.74% -0.11% 0.80% -0.17% -0.02% 0.30%) 0.10% 0.37% -0.04%
Note: Output and material input growth rates are calculated using a Divisia index.
Table 4.4: Output Growth calculated by Laspeyres Type Quantity Measurement Method and Its Decomposition for the Economy Overall
1970-75  1975-80 _ 1980-85  1985-90  1990-95 1995-2000 2000-2002 1970-80 _ 1980-90 _ 1990-2002
Real GDP Growth 4.34% 4.62% 3.10% 4.59% 1.38% 1.42% -0.28%) 4.48% 3.84% 1.12%)
Contribution of Labor Input Growth 0.24% 1.35% 0.81% 0.68% -0.01% -0.06% -0.98%) 0.78% 0.75% -0.19%
Contribution of Man-hours Growth -0.42% 0.87% 0.31% 0.38% -0.41% -0.42% -1.03%) 0.24% 0.35% -0.51%
Contribution of Labor Quality Growth 0.66% 0.48% 0.51% 0.30% 0.40% 0.36% 0.04%) 0.54% 0.41% 0.33%)
Contribution of Capital Input Growth 3.59% 1.98% 2.12% 2.46% 1.41% 0.92% 0.37%) 3.17% 2.24% 1.03%)
Contribution of Capital Quantity Growth 2.94% 2.06% 1.72% 1.87% 1.35% 0.79% 0.31%) 2.82% 1.76% 0.94%)
Contribution of Capital Quality Growth 0.65% -0.08% 0.40% 0.59% 0.05% 0.13% 0.06%) 0.36% 0.49% 0.09%)
TEP Growth 0.51% 1.30% 0.16% 1.45% -0.03% 0.55% 0.34%) 0.52% 0.85% 0.27%

Note: Value-added growth rates are calculated by

Table 4.5: Output Growth calculated by Laspeyres Type Quantity Measurement Method and Its Decomposition for the

Laspeyres-type quantity measures of value added.

Manufacturing Sectors

1970-75  1975-80 _ 1980-85  1985-90  1090-95 1995-2000 2000-2002] 1970-80 _ 1980-90 _ 1990-2002

Real Output Growth 2.98% 4.51% 3.79% 4.38% -0.18% 0.78% -2.92% 3.74% 4.09% -0.24%
Contribution of Material Input Growth 1.74% 3.50% 2.38% 2.96% -0.33% 0.03% -2.03%) 2.68% 2.69% -0.47%
Contribution of Labor Input Growth -0.28% 0.32% 0.36% 0.05% -0.46% -0.31% -0.73% 0.02% 0.21% -0.43%
Contribution of Man-hours Growth -0.44% 0.19% 0.27% -0.05% -0.60% -0.46% -0.83% -0.11% 0.11% -0.56%
Contribution of Labor Quality Growth 0.16% 0.13% 0.09% 0.11% 0.14% 0.16% 0.10% 0.14% 0.10% 0.13%
Contribution of Capital Input Growth 0.57% 0.18% 0.45% 0.62% 0.39% 0.20% -0.03% 0.36% 0.51% 0.23%
Contribution of Capital Quantity Growth 0.59% 0.16% 0.33% 0.51% 0.38% 0.14% -0.02%) 0.36% 0.40% 0.21%)
Contribution of Capital Quality Growth -0.02% 0.02% 0.12% 0.11% 0.01% 0.05% 0.00% 0.00% 0.11% 0.03%
TEP Growth 0.95% 0.50% 0.60% 0.75% 0.21% 0.86% -0.12% 0.69% 0.67% 0.43%

Note: Output and material inputs growth rates are calculated by Laspeyres-type quantity measures of output and material input.

Table 4.6: Output Growth calculated by Laspeyres Type Quantity Measurement Method and Its Decomposition for the Non-manufacturing Sectors

1970-75  1975-80  1980-85  1985-90  1990-95 1995-2000 2000-2002] 1970-80  1980-90 1990-2002

Real Output Growth 4.35% 4.82% 2.89% 4.61% 2.21% 1.19% 0.68% 4.59% 3.75% 1.53%
Contribution of Material Input Growth 1.72% 1.93% 1.35% 1.89% 1.31% 0.46% 0.39% 1.85% 1.63% 0.83%
Contribution of Labor Input Growth 0.42% 0.83% 0.40% 0.49% 0.25% 0.11% -0.35%) 0.60% 0.45% 0.09%
Contribution of Man-hours Growth 0.02% 0.55% 0.06% 0.33% 0.02% -0.09% -0.35%) 0.28% 0.20% -0.09%
Contribution of Labor Quality Growth 0.40% 0.28% 0.34% 0.16% 0.22% 0.20% 0.00% 0.32% 0.25% 0.17%
Contribution of Capital Input Growth 2.42% 1.44% 1.36% 1.52% 0.85% 0.58% 0.27% 2.25% 1.39% 0.63%
Contribution of Capital Quantity Growth 1.85% 147% 1.12% 1.15% 0.82% 0.50% 0.21% 1.90% 1.10% 0.57%
Contribution of Capital Quality Growth 0.57% -0.03% 0.23% 0.37% 0.03% 0.08% 0.06% 0.35% 0.29% 0.06%
TFP Growth -0.21% 0.63% -0.21% 0.71% -0.20% 0.04% 0.36% -0.11% 0.27% -0.02%

Note: Output and material inputs growth rates are calculated by Laspeyres-type quantity measures of output and material input.
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