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Table 14. Reduction by EMS implementation vs. # Employees Table 15. EMS Target Achievement

Answer 49 50~99 100—499 | 500~999 |1,000~4,999/5,000~9,999| 10,000~ Median More reduction | Equal to the target | Below target | Unknown | No Target | Total | Achievement rate

Electricity 59 | 1850000 | 2019000 | 145548 | 447,065 | 2,362,295 | 8522515 | N/A 1,355,840 Electricity 54 1 14 13 13 95 50%
Waste 32 20,000 | 116950 | 217,930 | 360525 | 1,284,279 [ 1482000 | N/A 456,000 Gasoline 41 8 1 1 51 80%
LPG 31 19,110 | 6,788,800 80,238 31,908 | 1,441,600 | 588,900 | N/A 447,113 Paper 36 8 10 1 55 803
Paper 53 177,000 81937 | 128932 | 526423 | 617,055 | 5202460 | N/A 234,938 Waste 34 1 4 3 42 839
Gasaline 46 28800 | 108795 | 111215 | 297,000 | 574,909 | 1,191,815 | N/A 191,904 LPG 25 3 28 899
Heavy oil 20 0 0 51,700 | 1,177,543 | 371,224 | 148000 | N/A 148,000 Heavy Oil 20 1 2 5 28 71%
Kerosene 23 0 330,145 29,466 185,793 14,139 20,500 N/A 109,955 Kerosene 15 3 2 4 29 52%
Total 750,000 | 2,523,095 834,533 | 2,427,033 | 5,384,000 | 7,633,176 | N/A 3,366,000 Light Gil 5 1 6 83%

LNG 3 3 100%

LPG: Liquefied Petroleum Gas.

sectors which could reduce cost more than
100,000,000 yen was 3 (4%); 10,000,000-
99,999,999yen, 7 (10.9%); 1,000,000-9,999,999
yen, 36 (56.3%); and 100,000-999,999 yen, 14
(21.9%). There were three areas in the public
sector which could not reduce cost (49) (N =
64). Median benefit was 3,633,711 yen.

3.44 Comparison of Cost and Benefit

The effectiveness of an EMS can be deter-
mined by comparing its resulting benefits and
costs; when the ratio of benefits to costs is
greater than one, an EMS can be considered
effective. The number of public sectors,
which recovered the cost of EMS by saving
material and energy in the initial year, was 24
(38.79%, N=62). However, this does not
include cost and benefit that cannot be esti-
mated in monetary terms, or indirect bene-
fits. The author intends to conduct an evalua-
tion of these factors as well as a comparative
analysis of the first year and following years
in the future.

3.5 Program Accountability

The questions asked here are whether the
public sector with EMS achieved the targets
which were set, as well as whether the stake-
holders were satisfied with the service pro-
vided by them.

3.5.1 Target Achievement

Table 15 indicates target achievement on
energy and material reduction. The percent-
age of public sector that could successfully to
achieve its target is as follows: Electricity 55
(599, N=95), Gasoline 41 (809, N=51),
Paper 44 (80%, N =55), Waste 35 (83%, N=
42), LPG 25 (89%, N =28), Heavy Oil 28 (71%,
N=28), Kerosene 15 (52%, N =29), Light oil
5 (83%, N=6), LNG (Liquefied Natural Gas)
3 (100%, N=3).

The following activities are common
among the public sector with EMS for saving
enérgy and materials, and for reducing CO,
emission. 1) Reduce electricity consumption
by maintaining the proper temperature of
air-conditioning at 28 degrees, encourage
Summer Eco-Style dress codes by not requir-
ing the wearing of a necktie and jacket, by
switching off the lights during lunchtime and
office equipment whenever unused, and by no
over-time work. 2) Gasoline: efficient use of
public cars, stop idling (Turn off engine while
the car is stopping), and promotion of public
transportation or bicycle use. 3) Use less
paper by using both sides of paper when
photocopying, maintaining electronic
records. 4) Waste: reuse and recycle to
encourage separation and reduction of waste.

=

LNG: Liquefied Natural Gas.

5) Green purchasing of recycled paper and
office supplies that have energy-saving func-
tions. Moreover, the control of chemicals,
emission, and hazardous waste has been done
at water and waste facilities.

How does their activity contribute to CO,
reductions? To figure out what amount of
CO, emission is reduced by implementing
EMS, the following coefficients have been
used to calculate reductions in CO, discharge
resulting from energy and material savings in
the reference data of a committee on making
a technical scenario of green house gas reduc-
tion. Electricity # 0.357kg CO,/kWh, Heavy
oil (A)*x 2.77kg CO./1, Kerosene * 2.51kg
CO./1, Gasoline # 2.31kg CO,/1, LPG #* 3.02kg
CO./1, Waste (Plastics) * 2.442kg CO,/ton.

The result of the estimation is as follows:
Electricity, median CO. reduction is 21,901
CO,-kg. Total reduction is 13,448,084 CO,-
kg. Heavy Oil, median CO, reduction is 10
CO;-kg. Total reduction is 838 CO,-kg. Ker-
osene, median CO, reduction is 2.1 CO,-kg.
Total reduction is 437 CO,-kg. Gasoline,
median CO, reduction is 5.02 CO,-kg. Total
reduction is 729 CO,-kg. LPG, median CO,
reduction is 16 CO,-kg. Total reduction is 9,
437 CO,-kg. Waste, median CO, reduction is
5.14 CO,-kg. Total reduction is 15,540 CO,-

Table 16. CO, Reduction

Median Reduction Total

Electricity 21,901 CO,-kg | 13,448,084 CO,-kg
Heavy oil (A) 10 CO,-kg 838 CO,-kg
Kerosene 2.1 CO,-kg 437 CO,-kg
Gasoline 5.02 CO.-kg 729 CO,~kg
LPG 16 CO,-kg 9,437 CO,-kg
Wastc (plastics) 5.14 CO,-kg 15,540 CO,-kg
Per organization 15,351 CO;-kg

Total 13,475,068 CO,-kg

kg.

As to total reduction of each public sector,
the median is 15,351 CO,-kg and total reduc-
tion by implementing EMS in first year is 13.
475.068 CO,-kg. This estimation does not
include indirect environmental impact issues
such as Green purchasing, etc. Therefore,
actual number may higher.

3.5.2 Apply EMS knowledge in region as
a whole

Green government is an activity that
applies EMS to control input and output from
the government. Moreover, it is intended to
show examples to other sectors to achieve
sustainable society. Some leading local gov-
ernments in Japan try to extend the EMS
approach from the public sector to the entire
community. It is divided into two programs,
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one for local companies and one for residents. an expert (10). Table 18. Support for residents vs. # Employees

This section analyzes the EMS program for These programs spread after 2001, and 49 50~99  100~489  500~999 1,000~4,999 5000~9.999 10,000~ | Total
the community toward a sustainable society. every prefecture has some support for local Yes 4 1 1 5
companies. Shiga prefecture has been suppor- No 6 9 19 11 16 4 1 6

252 &)' MG suppuct fovicotgianies ting local companies and had a success rate :":"rmmnn f i : : (i 18
As mentioned in chapter 1, many big com-  of 50% for SME to adopt 1SO14001, and 10 AR : : 1 : : 1;
panies in Japan already received 1SO14001 local governments have participated in the Sim!)lc EMS . 2 1 2 5 6 -
certification. Although EMS is a voluntary program. The program is making a simple Environmental house keeping 1 1 3 1 2 3

activity, EMS became inevitable in Japan.
However, SME experience shortages of capi-
tal and workers. Therefore, some public sec-
tors support SME to have EMS in order to
encourage and maintain their market
competitiveness.

To grasp the condition and situation in
relation to support for SME, the author in-
cluded the following in the questionnaire:
“Does your organization have a program(s) to
support local companies to implement EMS?"”
The choices were: “1) Yes, 2) No, 3) Plan. If
the answer is 1) Yes or 3) Plan, please
describe the program.”

60 public sectors are doing some type of
support for local companies, and 14 public
sectors have plans to do so in the future. The
content of support for local companies is
divided into four: 1) provision of information:
a seminar, study group, guidebook (44). 2)
Financial support: a subsidy, capital loan (38).
3) Consider green purchasing (13) and 4) send

version of EMS to be adopted by local com-
panies. Moreover, it helps them to better
understand the concept of [SO14001 (Ito: 2003,
p.372).

3.5.2b) EMS support for residents

As mentioned in Chapter 1, emissions from
households have not decreased. A change in
lifestyle is necessary to control environmen-
tal aspects and achieve a sustainable society.
Environmental education has been introduced
in the schools of communities to improve
environmental consciousness. The Belgrade
Charter (1975), adopted by a United Nations
conference, set six items (concern, knowl-
edge, attitude, skill, evaluation capability,
and participation) as the target of environ-
mental education. However, EMS required
organizations to provide training and educa-
tion for employees. Doing so can improve
environmental consciousness and full partici-
pation of the employee. EMS covers 6 items

Table 17. Support for local company vs. # Employees

of the charter, and the public sector has to
provide environmental education for the com-
munity. While the public sector employs
EMS, they can apply the knowledge of envi-
ronmental education to decrease environmen-
tal effects to the local area as a whole.

To grasp the condition and situation
related to resident support, the author includ-
ed, “Does your organization have a program
to support residents in the implementation of
EMS?” as a question. Possible responses
were: “1) Yes, 2) No, 3) Plan. If the answer is
1) Yes or 3) Plan, please describe the pro-
gram.”

9 public sectors had been giving some sup-
port to residents, and 18 public sectors have
plans to do so in the future. There are three
projects for residents: 1) Provide information
(12), 2) Providing financial support (5), and 3)
Introduce simplified EMS for residents (16).

In 1999, Minamata City became the first
municipality in Japan to extend the EMS
approach from the public sector to the entire
community. In the beginning, they had start-

review by themselves, then submitted their
results and were given an external environ-
mental audit by city officials, after approval
from the Mayor.

A mixture of environmental education in
school and community and daily EMS based
experience in the daily life of residents from
childhood would help them to develop envi-
ronmental awareness. Such experiences play
a critical role in shaping life-long attitudes,
values, and patterns of behavior toward envi-
ronment. The “ISO for Home” project oper-
ated by two cities (Minamata and Sabae) and
“ISO for schools - project has been operated
by four cities (Minamata, Sabae, Sendai, and
Yokkaichi).

The “ISO for schools” program of
Minamata City enables children and teachers
to change their consumption patterns and
reduced CO, emission. Minamata City’s EMS
related program for its community can be a
model for other regions (Ito: 2003, pp.366-
368).

49 50~99  100~499  500~999  1,000~4,999  5000-9999 10000~ | Total Due to the success of leading areas of the
- = . = p T &0 ed a program called “ISO for Home” and
Yes 5 ” 4 3 29 “ISO for Schools?.” The participants of 22) In Europe, Eco School program that started by
No . 3 12 14 ; Foundation for Environmental Education from 1994
Plan 2 4 3 . these programs set up targets (such as saving (Foundation for Environmental Education: 2003). As
Unknown 1 1 = energy and resources and waste reduction) for Japan, aside from the ISO program by the public
Information 4 4 8 8 17 2 1 4 and followed the steps of the EMS P-D-C-A sector, ArTech (International Art and Technology
Financial support 3 2 7 4 18 3 1 38 . . L Cooperation Organization) has been operating the
Green purchasing 2 2 2 3 3 1 13 cycle. The participants implemented it in “Kids ISO program” since 2000 (ArTech: 2003). These
Dispatch expert 1 3 4 2 10 their daily life, kept records, check and programs are similar to that of ISO for Schools.
— 72— o,
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public sector, programs for residents have
spread quickly after 2001. Every local govern-
ment which responded that it has a plan
started a program for its residents. More-
over, some local governments, including
those that received certification after 2001,
also started the program as well. The total
number of local governments participating in
the “ISO for home” is 74, and “ISO for
school” is 49. Moreover, 68 educational orga-
nizations became [SO14001 certified (Ito:
2003, p.372).

3.6 Policy Accountability

This relates to the choice of policy. It is
possible to reduce energy and material with-
out applying EMS to promote the reduction
of greenhouse gases. Due to the lack of infor-
mation among local governments on volun-
tary activity for changing consumption with-
out EMS, the situation of central government

might be useful in this regard. Nine offices of
the central government received EMS certifi-
cation, but others have not as of yet.

Under the Greening Government move-
ment, noted in chapter 1, Japanese Ministries
and their local branches are conducting activ-
ities to reducing greenhouse gases. In the first
term (from 1995 to 2000), they have succeeded
in achieving the targets of gasoline, water
and LNG , but failed to achieve light oil,
paper, electricity, heavy oil, and kerosene,
LPG, waste. A new basic plan for the environ-
ment was enforced in December 2000, which
noted that the central government would
introduce an environmental management
system(s) in the decision-making process. The
first 5-year initiative finished, and some tar-
gets could not be met. Therefore, the
Japanese government continues its Green
Government Operation in its Ministries and
local branches. A second term was started in

Table 19. Result of Greening Government Operation in Japan (Ministry and local branches)

Automobile Paper | Electricity Fuel Water | Waste
Gasoline | Light oil Heavyoil Kerosine LPG LNG
kl kl ton kWh/m? ki kl 1000m*  1000m* | m*/m*| ton

1995 16,050.2 | 3.970.2 30,572 2489 | 177,657.7 51.917.0 83,909.8 22630.7 2.72 | 142,817.8
1996 14,9165 | 3,787.2 30,283 2443 | 173,777.8 52,930.8 83,4374 4,234.9 2.54 | 148,740.0
1997 15,015.3 | 3,844.9 30,530 262.8 | 162,0253 50,417.3  92,147.6 4,208.2 2.50 | 156,485.5
1998 14,783.6 | 3,903.5 30,802 274.2 | 162,702.3 51,270.6 102,175.7 4,276.7 2.35 | 162,511.1
1999 14,1275 | 3,304.4 35,685 2724 | 161,014.6 51,6762 104,785.3 1,452.8 2.33 | 187,142.9
2000 14,0726 | 3,5924 33,455 259.8 | 162,527.4 51,158.2 1274817 984.4 2.07 | 188,485.2
2000 Comparison | 87.7% | 97.2% | 109.4% 114.8% 91.5% 98.59%  151.9% 4.3% | 82.2% 75.0%

& Target <90% | <90% 100% <90% 0% 90% 90% 909% | <90% 132%
1995 Achivement Yes No No No No No No Yes Yes No

t CO, KWh/m? GJ m*/m? | ton

2001 73,347 - 31,561 111.2 | 6,566,530 2.040 | 127,575
2002 75,693 - 31,639 1096 | 6,543,548 1191 | 128459
2002 Comparisen | 103.3% = 102.2% 98.6% 99.7% 94.0% | 100.7%

& Target <85% - 100% 90% 1009 <90% 75%
2001 Achivement No - No No Yes No No
Source: Kankyo Cho (1997-2003)

S/
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2001; the central government succeeded in
reducing fuels, but not fuel for gasoline of
public cars, paper, electricity, water and
waste as of the time of the writing of this
paper. Total CO. emission has not been
reduced from 1995 (Kankyo Cho: 1997-2002).
Future research requires further analysis of
the efficacy of EMS, and a comparison of
devices in the political method is also needed.

4. Conclusion

This article analyzes the movements of the
public sector, which tries to implement EMS
(Environmental Management Systems) and
evaluate their implementation by using the
concept of accountability.

As far as Probity accountability is con-
cerned, the organizations with EMS meet the
legal requirements, setting self-regulated tar-
gets which are harder to achieve than what is
fundamentally required by law, using risk
reduction as the reason for this. Therefore,
further analysis on how self-regulated activ-
ity can contribute to risk reduction is
required. As for progress accountability,

every organization made its information pub-
lic on at least one occasion. Therefore, they
meet progress accountability. However,
regarding their opinion on feedback received,
responses and action taken is low. Should
they want to perform a project for stakehol-
ders, a feedback system will ultimately be
inevitable. Concerning performance account-
ability, twenty-four organizations were able
to gain more benefit than the cost that was
incurred during the initial year. Therefore, it
is hard to conclude that performance is effec-
tive in the first year of EMS implementation.
As to Program accountability, 61 entities/
organizations were able to reduce energy
consumption by implementing EMS. There-
fore, accountability was met in this aspect.
The purpose of this research is the evalua-
tion of indirect cost and benefit of EMS, and
evaluation on political accountability. We
face a serious problem in dealing with the
shift to a sustainable society from a society
of mass production, mass consumption, and
extensive abandonment, and therefore the
topic of transition in lifestyle change that
suits sustainable consumption patterns has

Table 20. Conclusion and agenda

Accountability

Result Agenda

Probity Law

1S014001.4.3.2

Risk management

Progress Open information

Feedback

1 time indecision making is large
15% Yes 85% No, Time and No opinion
Frequency, feedback — Program

Performance  Direct

Cost< Benefit
Initial year 38%

Indirect = Evaluation
Program Direct Target Achievement
Indirect EMS for whole Evaluation
EMS for residents
EMS for company
Policy Choice = Evaluation
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been widely discussed. Although countries
differ in various aspects, the fundamental
role of the public sector is the same. The
example of an advanced Japanese public
sector that controls the negative impact on
the environment by EMS while also applying
EMS for the region as a whole by utilizing
EMS in environmental policy may serve as a
model in other countries, and therefore offers
one possible solution as to how to change
consumption patterns to sustainable ones.
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Deflationary Gap in Japan, 1970-2000:
A Quantitative Measurement
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Department of Economics, Osaka Gakuin University*

Abstract

The paper is a newly written report of the extended and recomputed works of the author’s
ongoing research on the quantitative measurement of the deflationary gap in Japan over a long
period of time,

The deflationary gap in recent Japan is undoubtedly very great. However, the White Paper
series by EPA] (Economic Planning Agency of Japanese Government) or the Cabinet Office of
Government of Japan in recent years is based upon an unorthodox interpretation on the concept
of the gap, thus giving a misleading analysis. The author decided to contrive an alternative for
the measurement of the deflationary gap. The procedure employed for estimation is as follows:

(1) Computation of aggregate “full employment and full utilization indexes” for both labor

force and the real fixed capital stock of enterprises by the use of “original” and “adjusted”
weights.

(2) Experimental-exogenous setting of the & ratio, i.e. “yearly rate of technological progress

(%) to “yearly growth rate of real GDP (%)".

(3) Computation of indexes of “full-capacity real GDP” corresponding to each ¢ ratio.

(4) Measurement of the deflationary gap.

Estimating computations of the deflationary gap were based on the real GDP account at
“market prices” and “factor cost” in terms of 1985 constant prices. The paper includes remarks
in reply to Professor Sato’s criticism on the author’s previous paper. Important considerations
on the “natural rate of unemployment” and Okun's law are also included. In the light of the
computed results, it is concluded that the recent deflationary gap in Japan (about the year 2000)
amounts to around 30-45 % of the potential full-capacity real GDP. Successive breeding of the

deflationary gap in the Japanese economy was not a cyclical phenomenon, but a long-term
cumulative trend.
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1. Orthodox versus “Unorthodox”
Concept of Deflationary Gap

During the period from 1970 to 2000, Japan's
fixed capital stock of private enterprises for
all sectors expanded by 8.1 times in real
terms, and the number of unemployed per-
sons increased by 5.4 times, while the real
GDP increased by a mere 2.6 times, and indus-
trial production came to a halt as indicated
by a similarly meager 2.2 time-increase dur-
ing the same period.” These simple statistics
indicate that the recent deflationary gap (or
GDP gap) in the Japanese economy is un-
doubtedly quite great. However, if we were
to inappropriately define the concept of ‘de-
flationary gap' as the temporal downward
deviation of real GDP from its average trend
line, the size of such a ‘deflationary gap’
would appear to be rather small.

Unfortunately, the White Paper series of
EPA] (Economic Planning Agency of the
Japanese Government) in the 1990s depends
on the unorthodox or inappropriate concept
of ‘deflationary gap’ (GDP gap) to make the
estimated values of the gap very small or
only a few percent for each year during the
latter half of the 1990s, and thus its analyses
are rather misleading.” For estimation of the
average trend line, EPAJ uses the production
function. Seemingly, mere a free-hand draw-
ing method would be enough to yield similar

estimated results. In terms of “common

1) For the official governmental statistics of enter-
prises’ fixed capital stock and real GDP index, see
Appendix Table 1 and footnotes to Table 2(A) and
Table 2(B) below. For the unemployment data and
index of industrial production, see Cabinet Office (2001,
p. 267 and p. 264).

sense” of economics, such an extremely small
deflationary-gap means an extremely heated
situation of economic “boom”, while in real-
ity the 1990s in Japan was one of the worst
slumps ever. At the beginning of 2001, EPA]
was incorporated into the Cabinet Office of
Government. Though the estimation method
of the ‘deflationary gap’ (or ‘GDP gap’) has
been changed slightly, as far as the first
White Paper edited by the Cabinet Office
(published in Dec. 2001) is concerned, the
computed results and their shortcomings are
almost the same as the former calculations
by the EPA]J (see Supplement below).

As shown in Figures 1, 2, 3 and 4, the
computed results of statistical-quantitative
measurement by the author clearly indicate
that an average trend line of actual real GDP
as cited above has deviated from the poten-
tial ‘full-employment and full-utilization ceil-
ing’ of the productive capacity by a large
margin, since the first half of 1970s to the
present. There has been a long-lasting ten-
dency of ever-diverging difference between
the real-term trends of actual GDP and the
potential full-capacity GDP. The divergence
should be regarded as the deflationary gap in
a widely accepted orthodox sense.”

2) See, for instance, EPAJ (1994, pp.145-147), EPA]
(1998, pp.146-147 and pp.429-430) and see also EPA]J
(2000, pp.250-252 and pp.380-381). In the case of recent
US economic performance, it is also possible that the
policy makers tend to underestimate the potential GDP
of US as analyzed in the paper by Klein and Kumasaka
(1995, pp.3-19). However, even by comparison, it seems
that the baneful influence of EPAJ's faulty methodol-
ogy is extremely serious in its official estimates of
Japanese potential GDP. Refer to the comment by
Noguchi in Harada & Iwata (ed.) (2002, pp.21-25). In
this regard, a critical comment by Yoshikawa on
Lucas's work (1987) is very suggestive. See Yoshikawa
(1998, pp.7-9). See also Fair (1989, pp.104-105).
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2. Unreliable Data Compilation in the
EPAJ White Paper

For the EPAJ’s estimate of production
function cited above, the data for capital
input relies on the index of capacity utiliza-
tion of fixed capital stock in the manufactur-
ing industry calculated by MITI (Japanese
Ministry of International Trade and Indus-
try). Namely, the index of enterprises’ real
fixed capital stock estimated by EPAJ has
been multiplied by MITT's index of capacity
utilization.

It should be noted, however, that the reli-
ability of the MITI index is rather question-
able.¥ The index has been computed from
only 150 sample items of rather old tradi-
tional commodities of mostly mature and
stagnant industries (in case of ‘1985 base’
index), and therefore it is not sensitive to the
trade cycle and economic changes. The MITI
index apparently tends to underestimate the
magnitude of not only the fluctuations, but
also the long-term changes on capacity utili-
zation as a whole.®

What’s more, EPAJ’s estimation of produc-
tion functions made no allowance for any
changes in the capacity-utilization ratios of
capital inputs in sectors other than the manu-
facturing industry.® In other words, EPA]J
had always assumed the full-utilization of

3)  As for the widely accepted orthodox concept of ‘de-
flationary gap' (‘GDP gap’ or ‘GNP gap’), for example,
refer to the famous textbook of macroeconomics by R.
Dornbusch and S. Fischer (1978), Chapter 1. See also the
author's previous works, Niwa (1995, pp.65-102) and
Niwa & Special Committee of SCJ (1996, pp.37-58);
especially Niwa (2000, pp.245-258) and Niwa (1999, pp.
313-344).

4) See Niwa (1995, op. cit., footnote 1, p. 68).

fixed capital stocks in all sectors other than
manufacturing. This is a very unrealistic
assumption. Consequently, EPA]’s estimation
procedure entails a strong upward bias in the
trend of capital input data. If we based our
estimate on EPA]'s procedure of data compi-
lation, we would get the computed results
shown in Table 1.

As is well known, the Japanese perfor-
mance in building up the high-technology
sectors of industry was quite significant dur-
ing the 1970s and 1980s, and the consequent
rate of technological progress was actually
Nevertheless, the computed
rates of productivity increase (Solow's resid-

remarkable.

ual ) shown in Table 1 are very low at 0.15—
0.17% per annum or virtually nonexistent
during 1970-93. (The year 1993 was the final
vear for many important series of official
real-term indexes at 1985 prices; thus we
must rely on some of the indexes mostly

5) The value of MITI's capacity utilization index for
1993, compared with the level in 1970, was 0.82 (1970=
1.0). See EPA] (1993), Handbook of Economic Statistics,
1993, p. 17, and EPA] (1993FY), Japanese Economic
Indicators Quarterly, No.4, April 1994, p.52. During the
same period of 1970-93, the actual increase in manufac-
turing production in Japan was twofold. Therefore, it
seems we ought to consider that the level of productive
capacity in Japanese manufacturing industry should be
increased by about 2.4 times (= 2 times +0.82) from
1970 to 1993. (The year 1993 was the final year for
many important series of official real term indexes at
‘1985 prices') However, according to the estimate by
the EPA]J, the increase in real fixed capital stock in
manufacturing enterprises was fivefold during the
same period (see back number series of EPA]J, Nafional
Economic Accounts Quarterly, and see also Niwa (1995,
p.89)). The discrepancy between the two values (2.4
times vs. 5 times) is quite large, though the possibility
of increases in the required capital / output ratio
should be considered. EPA]J has ignored this inconsist-
ency.

6) See EPAJ (1994, op. cit., pp. 145-146 and annotation
1-16, pp. 451-452).

T
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Table 1. Implausible Rate of Technological Progress Derived from EPAJ’s White Paper Data

(at 1985 prices)
(3) Technological Progress
(2)—(1) (Solow’s residual)
(4) Capital/Output Ratio

1970 — 93 1980 — 93

(1) Aggregate Input 2.363 timese 1.541 times
(fixed capital stock & labor) (3.8%per annum) (3.38 %per annum)

(2) Real GDP 2.445 times 1.574 times

(3.96 %per annum)
(0.15 %per annum)

2.310 times
(3.71 %per annum)

(3.55 %per annum)
(0.17 %per annum)

1.491 times
(3.12 % per annum)

Note: For the computation of aggregate inputs index (Line 1), the aggregation weight is 0.456 for real input index of enterprises’ [i_x-ed
capital stock (at 1985 prices) and 0.544 for labor input index (in terms of total hours worked), The weights are derived from the official
ational incom (GDP) account for 1985 as the relative prportions of earnings for capital and labor. See EPAJ (1991, pp.80-81). The
aggregate computation has been worked out by the use of a weighted geometric mean formura. For the detailed procedures of calculation
and data sources for the table, see Haruki Niwa (1995, p.74). For official GDP Index, see footnote to Appendix Table 2 (1) below.

In case we tired to adjust the imputation of the incomes of small not-incorporated private enterprises, the computed weight is 0.42 for
capital and 0.58 for labor, as discussed in Section 6 in the text. When we use the adjusted weights, the computed increase in ag-gregal.e
input is 2.245 times during the 1970-93 period or 3.579% growth per annum. The rate of technoregical progress (the Sollow's residual) is
0.389% per annum. The increase in capital/output ratio is 2.31 times during the same period.

linked with those at 1990 prices, for the
period from 1993 to the present.)

As discussed in Section 6, when we tried to
adjust imputation of the income of non-
incorporated small private enterprises, the
aggregation weights were altered to 0.42 for
capital and 0.58 for labor, while the original

weights derived from the official national
income accounts (GDP accounts) for 1985
were 0.456 and 0.544. However, the conse-
quent changes in the obtained results by the
use of 'adjusted weights’ are trivial as cited in
the note in Table 1. In this case, the computed
average rate of technological progress is
0.38% per annum during the period of 1970-
93. Though the adjusted value of technologi-
cal progress is slightly higher than the origi-
nal computation, it is still too small, i.e. only
1/10 of the actual growth rate of real GDP;
also being far from its true value.

In Japan, these two decades (1970s and
1980s) were also an era of remarkable strue-
tural changes in the manufacturing sector

from a capital intensive ‘big plant industry’ to
a knowledge intensive ‘light-thin-short-small
goods’ high-tech industry. There were no
necessary conditions for large increases in
the ‘required capital / output ratio’. Contrary
to this, Table 1 shows a very large increase in
‘required capital / output ratio’. Calculations
cited in Table 1 are extremely unrealistic.
These computed results must have come
from the aforementioned upwardly biased
data for capital inputs. Therefore, the estima-
tion research by the author in the present
study must be performed without using the
official ‘index of capacity utilization’.

3. Conventional Estimation Method for
Production Functions and
its Shortcomings

Probably the most common procedure for
estimating the parameters of a production
function, especially in the case of the widely
used Cobb-Douglas type function, would be
derived from multiple regression measure-
ments by the method of least squares. How-

g2
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ever, it seems that the conventional method is
subject to serious shortcomings due to some
effects of multicollinearity.”

As widely shown in many textbooks for
econometrics, a basic prerequisite for sto-
chastic function estimated by the conven-
tional multiple regression method is that
there must be no inter-correlations among
regressors. In estimating the production func-
tions by multiple regression procedures, we
should expect very high multiple inter-
correlations among three regressors: capital,
labor, and time-trend so long as the time-
series data are used. In such cases, even in the
case of a seemingly good fit in which the
calculated value of R* -coefficient is high and
t-values for the estimated parameters are
acceptable, we cannot escape the conse-
quences of multicollinearity, i.e., the esti-
mated regression coefficients must often be
largely distorted and unreliable.

One example given in, EPA]'s White Paper,
1993 showed an extremely small parameter
value as 0.000023 in terms of natural loga-
rithm for the average rate of technological
progress during the period from the Ist quar-
ter of 1975 to the 1st quarter of 1993 as the
estimated result of the production function of
the Japanese economy.? The estimated value
would be quite far from the actual one,
because it means that the estimated average
rate of technological progress was only
0.002% quarterly, which had virtually dis-
proved the technological progress in Japan
during the two decades observed. In the next
vear’'s version of While Paper, 1994, EPA]

7) Cf. L. R. Klein (1968, p. 101).

8) See EPAJ (1993, annotation 1-11, pp. 408-409). As for
the estimated production function, it should be neted
that the value of DW ratio is insufficient.

showed a similar estimation of production
function for the Japanese economy during the
period from the 1st quarter of 1975 to the
final quarter of 1993. However, in the case of
the ‘1994 version’, the estimated value of the
parameter for the technological progress
during almost the same period of 1975-1993
had been shown as a relatively larger value
by as much as 0.234% quarterly (converted
from the estimated natural logarithmic val-
ue).” The two estimations of production func-
tion for the ‘1993 version’ and ‘1994 version’
both used a similar equation formula, ie,
regressors are the same. The observational
period of the data was also almost similar.
Compared with the data series for the ‘1993
version’, in the case of the ‘1994 version’, only
the data of about three quarters were addi-
tionally included in the calculation. It was
quite trivial. Nevertheless, in fact, a large
difference between both cases in the esti-
mated values of parameter for the technologi-
cal progress was observed. As many
econometricians know, such a phenomenon is
often caused by the effects of multicollinear-
ity.

The actual relative shares of earnings of
labor and capital in Japan which can be
derived from the official GDP accounts at
market prices are around 0.43-0.46 for capital
and 0.54-0.57 for labor during the three dec-
ades from the beginning of 1970s to the end of
1990s.'” However, EPAJ's estimations of the
production function by use of the multiple
regression method, on many occasions,

9) See EPAJ (1994, op. cit., annotation 1-16, pp.451-452).
Here, the fact that the value of DW ratio for the
estimated production function is very low should be
also noted.

10) Cf. Footnote 17.

— 83—
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showed significantly different values of the
parameter for capital as 0.37-0.38 and for
labor as 0.62-0.63.!" The expected approxi-
mations of the estimated parameters to the
actual factors’ shares are rather unsatisfac-
tory.

Basically speaking, the regression coeffi-
cients for labor and capital in an estimated
Cobb-Douglas type production function
would be a mere indirect approximation to
the relative proportions of earnings of both
production factors. However, if using the
data of time-series samples, values of these
coefficients would be uncertain, and consis-
tency of the regression coefficients with rela-
tive proportions of each factor’'s earnings in
the national income accounts may be lost
because of the effects of multicollinearity. It
would cause intolerable distortions in the
computed results of important policy-
simulation analyses in several cases. There-
fore, if a more reliable actual value of the
relative proportions of factors’ earnings from
the official national
found, this value should be prioritized in use.
EPAJ's White Paper series in 1990s mostly
ignores this principle of priority in its estima-

income accounts is

tion of production functions.'®

In this regard, it should be pointed out that
well-known studies by Edward Denison
(1974), Abram Bergson (1963), Richard Moor-
steen and Raymond Powell (1966) and others
for measuring increases in productivity of

11) See EPAJ (1990, annotation 1-1, pp.407-409, and 1991,
annotation 3-1, pp.393-394). See also EPAJ, Research
Bureau (1998, annotation 1-1, p. 147). It may be said in
this connection that in these production functions esti-
mated by EPAJ, the values of DW ratio seem to be too
low.

12) See also EPAJ (1994, op. cit., annotation 1-16, pp. 451
-452).

aggregated inputs without using the multiple
regression estimates of production functions
provide a means to avoid shortcomings of the
stochastic production function approach.'®
After due consideration of the above-stated
shortcomings, the author chose to abandon
the idea of using the method of multiple
regression estimates of the production func-
tion. Thus, the author has tried to contrive an
alternative way for measurement of de-
flationary gap in the present study.

4. “Natural Rate of Unemployment”
versus “Full Employment”

In this study, substitution with some
employment level corresponding to the ‘natu-
ral rate of unemployment’ instead of 'full
employment’ is not adopted.

One reason is that any ‘natural rate of
unemployment’ is bound to very -closely
resemble the actual rate of unemployment as
a basic theorem according to the neo-
classical way of thinking. Therefore, sub-
stituting the employment level under the
conditions of ‘natural rate of unemployment’
with the ‘full employment’ level means that
any deflationary gap would be negligible at
all times. Alternatively, if we assume some
definite ‘natural
which is continuously and considerably differ-

rate of unemployment’,
ent from the actual unemployment rates in a
mid- or long term of not less than several
years, it is conceptually inconsistent with the
basic theorem cited above.

Another reason is that the Lucasian ‘aggre-
gate supply function’ (ASL/LAS) and the

13) See Denison (1974), Bergson (1963, pp. 1-37), and
Moorsteen & Powell (1966, pp. 245-273).

ol
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related derivation of ‘natural rate of un-
employment’ are based on rigorous presump-
tion of no change in the rate of operation of
enterprises’ fixed capital stocks and the
related non-shift (in real terms) of short term
production functions as analyzed in detail by
the author elswwhere.'¥ Such an assumption
is extremely unrealistic and implausible for
any actual policy making economics. Need-
less to say, upward changes in the rate of
operation of fixed capital stock would take
place by some augmented demands, and they
may induce some shifts of production func-
tion in real terms, bringing about increases in
productivity and profits. As shown by the
author in his previous paper, under the gener-
alized conditions surmised with the effects
through such shifts of production function,
Lucasian LAS is not vertical, but rather flat,
and the value of ‘natural rate of unemploy-
ment’ becomes flexibly changeable, corre-
sponding to the changes in total demand. In
summary, Lucasian ASL/LAS and ’natural
rate of unemployment’ become consistent
with most Keynesian policies, in the actual
world under the generalized conditions.'s

5. Estimation Procedure in the Present
Study

The estimation procedure in this study is
composed of the following four steps:

[Step 1] Computation of the aggregate
‘full capacity inputs index’, i.e. ‘full employ-

ment & full utilization index’ of labor force

and real fixed capital stock of enterprises:
It is operationally assumed here that the

14) Niwa (2001, pp. 42-50).
15) See Niwa (2001, op. cit., pp. 47-50).

rate of employed labor force and average
weekly hours worked per head by employed
persons in 1970 are practically equivalent to
the conceptual conditions of ‘full employ-
ment’. Hence, the rate of change in the full-
employment level is assumed to be identical
with the rate of change in the actual level of
total labor force. Alternatively, we can use,
for example, the rate of employed labor force
and average weekly hours worked in 1990 as
the conceptual conditions of full employment.
The author actually tried to work out such an
alternative computation based on the ‘1990
standard’, but the computed results were
rather because the ‘full
employment labor force’ by this alternative
was computed as lower than the actual
employment level for every year up to 1990.
The concept of ‘full employment’ means the
potential maximum labor force that can be
mobilized. Therefore, the author was
compelled to consider that such an alterna-
tively computed result with the ‘1990 stan-
dard’ might be quite implausible.

For capital inputs, EPA] index of enter-
prises’ fixed capital stock in all sectors (in
real terms at 1985 prices) was used as the
indicator. The Economic Research Institute
of EPAJ urged that the index of enterprises’
real fixed capital stock (in terms of ‘gross’

disappointing,

concept subtracted with the acquisition cost
of worn-out and abandoned assets) should be
regarded as a good indicator for the produc-
tive capability of a capital plant.'®

16) The Economic Research Institute of EPAJ emphas.
ized that the series of statistics of the enterprises’ fixed
capital stock compiled by EPA]J are a very good reli-
able indicator for the productive capability of capital
plants. See Economic Research Institute of EPAJ
(1993), National Economic Accounts Quarferly, No. 96,
March, pp. 170-172.
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The aggregate ‘full capacity inputs index’
in real terms at 1985 prices (as shown in
Appendix Table 1 below) were consistently
computed by a weighted geometric mean
formula with ‘1985 weights’ as the relative
proportions of earnings of both production
factors (i.e., labor and capital), which have
been derived from the official GDP accounts.
The relative shares of factors’ earnings were
very stable during the period of 1975-95.'" In
Sections 6 and 7, probable adjustments of the
weights and their consequent results are dis-
cussed.

In this study, the computation procedure
does not rely on the multiple regression
method for estimation of the production func-
tion, and needs not use MITI's operating
ratio index.

[Step 2] Experimental-exogenous setting
of the & ratio:

The definition of &, which is the ratio of the
rate of technological progress to the rate of

economic growth, is as follows:

d=yearly rate of technological progress(%) /
yearly growth rate of real GDP (%)

Here, the meaning of ‘technological prog-
ress’ is not the ex-post value (inclusive of
some effect from idle capacities) but the
ex-ante pure concept of ‘Solow’s residual’

17) Relative shares of earnings of both production fac-
tors can be derived from the official GDP accounts as
follows (at current prices).

Year Labor Capital
1975 0.550 0.450
1980 0.542 0.458
1985 0.544 0.456
1990 0.548 0.452
1995 0.569 0.431

See EPAJ (1989, p. 80 and p.139), EPAJ (1995, PP.80-
81 and 138-141). See also EPA]J (1997, pp. 67 and 112-
113).

(excluding the idle-capacity effect), because
we must measure the potential growth of ‘full
capacity GDP’.*® During the ‘high-speed
growth era’ of the 1950s and 1960s, the ¢ ratio
in the Japanese economy was approximately
1/2.'9 However, it seems the ¢ ratio may
have been somewhat smaller in the 1970-2000
period.?® For simulation in this study, four
cases of the value for & ratio were experi-
mentally assumed as 1/3, 1/3.5, 1/4 and 1/5.

[Step 3] Computation of the indexes of
‘full capacity GDP’ and ‘required capital /
output ratio’:

According to Steps 1 and 2, we worked out
some series of yearly growth rates of ’full
capacity GDP’ (in real terms at 1985 prices)
which could be produced by “full employment
and full utilization’ of the labor force and
fixed capital stock corresponding to each of

the given & ratio respectively, as

growth rate (%) of real ‘full capacity GDP’
=growth rate (%) of aggregate ‘full capacity
input’ / (1—3)

The indexes of the level of ‘full capacity
GDP’ can also be computed easily as the link
series of these growth rates (see Table 2 and
Appendix Table 2). In the initial value adjust-
ment for the indexes, it is operationally con-
sidered that a deflationary gap as low as 3%
is practically equivalent to the economic
situation of ‘full employment and full utiliza-

18) See Solow (1957, pp. 312-320).

19) See EPAJ (1967, pp.68-69). See also Kashiwagi and
Sekiguchi (1999, pp. 62-75).

20) See Kashiwagi and Sekiguchi (1999, pp. 62-75). How-
ever, it should be noted that Kashiwagi and Sekiguchi
did not calculate the rate of technological progress as
a pure ex-ante concept (excluding the idle-capacity
effect).

R e e
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tion’ of labor force and fixed capital stock.?”
At the same time, the indexes of ‘required
capital/output ratio’ corresponding to each ¢
can be also computed.

[Step 4] Measurement of deflationary gap:

Comparison of the calculated indexes of
‘full capacity real GDP’' with the index of
‘actual level of real GDP' (at 1985 prices)
identifies the sizes of the annual deflationary
gap in the Japanese economy (see Tables

21) In computing the ‘full capacity GDP (or GNP) index’,
we must check whether the initial value (i.e., value for
1970) of index is appropriate for the assumed economic
situation of ‘full employment & full utilization'. In 1970,
Japan certainly enjoyed rapid economic growth. Even
0, in the same year, according to EPAJ (1972), White
Paper, 1972 (Japanese edition), p. 282, the deflationary
gap for the manufacturing industry of Japan in the
orthodox concept (not using the inappropriate concept)
was cited as 9.47%. In other words, the operating-ratio
of manufacturing industry in 1970 was 0.9053. The
White Paper, 1972 did not show any yearly value of the
deflationary gap or operating ratio in 1970 for all
sectors of the national economy as a whole. However,
EPA] (1973), White Paper, 1973, p. 301 provided a set
of quarterly data series of the deflationary gap (the
orthodox concept) for both the manufacturing industry
and the all economic sectors as a whole for the period
of 1962-72. Using the data series, we can estimate a
regression equation as cited below:

¥'= 05001 +0.49165 - X

(14.851) (13.443) R=0.8983, DW =1.2043
where Y is the operating ratio in all economic sectors
as a whole, and X is the operating ratio in the manu-
facturing industry. Substituting 0.9053, the yearly value
for 1970, for X in this equation, we can compute the
yearly value of Y for 1970 as 0.9452. In other words, the
yearly value of the deflationary gap for all economic
sectors as a whole in 1970 is estimated as 5.48%. It
would be not quite up to the situation of ‘full employ-
ment & full utilization’.

In this study, as stated in the text, the author
assumed a deflationary gap as low as 3%, i.e., 0.97 as
the operating ratio, is virtually equivalent to the situa-
tion of ‘full employment & full utilization’. Therefore,
the author has fixed 102.62 ( = 100 X 1.0262 ) as the
initial value (for 1970) of the index number (actual
value in 1970 = 100) of ‘full capacity GDP (or GNP)’,
because 0.97 + 0.9452 = 1.0262.

2(A), 2(B), Appendix Table 2 and Figures 1, 2,
3 and 4).

6. Computation by Adjusted Weights

In the official national income accounts,
the income of private non-incorporated small
businesses is counted as one portion of the
‘enterprises income’, which is mostly classi-
fied as the ‘operating surplus’ of businesses.
In other words, it has been officially handled
as excluding employee compensation. How-
ever, there may be some possibilities that it is
better to impute a part of such income of
non-incorporated private small businesses to
the ‘compensation of employees’.

Based on such thinking, the author tried to
adjust the weights for aggregation of factors’
inputs for calculation. The derived ‘adjusted
weights’ are 0.58 for labor and 0.42 for capital
(the detailed procedure of derivation and its
sources are shown in Footnote 18).2?

The results of the computation by using the
‘adjusted weights’ are summarized for 1995
and 2000 in Table 2(A) (line (b)). As cited in
the table, though the values of deflationary
gap computed by ‘adjusted weights' are

22) In the official national income accounts for 1985, the
income (other than imputed rent) of non-incorporated
private enterprises is 22.73 trillion yen. The ratio of
employee compensation excluding public sectors to
GNP (exclusive of public sectors and private non-
incorporated enterprises) is 0.549. Therefore, it is plau-
sible to impute 12.48 ( = 22.73 X 0.549) trillion yen to
the earnings of labor. Adding the 12.48 to 173.89, which
is the original official value of the employee compensa-
tion in the national income accounts for 1985, results in
a total of 186.38 trillion yen. Hence the official value of
GNP for 1985 is 321.56 ( while GDP is 320.42 ) trillion
yen, the adjusted weight for labor is 0.58 ( =186.38 =
321.56 ) and for capital is 0.42. As for the sources for the
derivation of 'adjusted weights’ stated here, see EPA]
(1991, pp. 81, 141, 180-181).
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Table 2 (A). Computation of Deflationary Gap
in Japan, 1995 and 2000
(Based on real GDP accounts at 1985
market prices)

Table 2 (B). Computation of Deflationary Gap
in Japan, 1995 and 2000
(Based on real GDP accounts at 1985
factor cost)

full required | (actual real |Deflationary- full required | (actual real |Deflationary-
capacity  capital/output| GDP)=+(full Gap capacity  capital/output{ GDP)= (full Gap
real GDP* ratio capacity real real GDP* ratio capacity real
d | | --(actual 1970=100)--- GDP)** %) ¢ | | ~(actual 1970=100)--- GDP)*™* %)
Computed 1995 level of Computed 1995 level of
1/3 (a) 455.1 146.1 (a) 0.549 (a)45.1 1/3 (a) 4174 159.2 (a) 0.589 (a) 41.1
(b) 417.4 159.2 (b) 0.598 (b) 40.2 (b) 379.1 175.3 (b) 0.648 (b) 35.2
1/35 | (a)413.3 160.8 (a) 0.604 (a) 39.6 1/35] (a)381.1 174.4 (a) 0.645 (a) 35.5
(b) 381.1 1744 (b) 0.655 (b) 34.5 (b) 348.2 190.9 (b) 0.706 (b) 29.4
1/4 (a) 387.5 171.5 (a) 0.644 (a) 35.6 1/4 (a) 358.6 185.3 (a) 0.685 (a) 31.5
(b) 358.6 185.4 (b) 0.696 (b) 30.4 (b) 329.0 202.0 (b) 0.747 (b) 25.3
1/5 (a) 3574 186.0 (a) 0.699 (a) 30.1 1/5 (a) 332.3 200.0 (a) 0.739 (a) 26.1
(b) 332.3 200.0 (b) 0.751 (b) 24.9 (b) 306.4 216.9 (b) 0.802 (b) 19.8
Computed 2000 level of Computed 2000 level of
1/3 (a) 528.0 153.8 (a) 0.498 (a) 50.2 1/3 (a) 479.5 169.5 (a) 0.535 (a) 46.5
(b) 479.5 169.4 {b) 0.548 (b) 45.2 (b) 430.7 188.7 (b) 0.595 (b) 40.5
1/35| (a)474.9 171.0 (a) 0.553 (a) 44.7 1/35| (a)433.8 187.3 (a) 0.591 (a) 40.9
(b) 433.8 187.3 (b) 0.606 (b) 39.4 (b) 392.3 207.1 (b) 0.653 (b) 34.7
1/4 (a) 4423 183.7 (a) 0.594 (a) 40.6 1/4 (a) 405.7 200.2 (a) 0.632 (a) 36.8
(b} 405.7 200.2 (b) 0.648 (b) 35.2 (b) 368.6 2204 (b) 0.695 (b) 30.5
1/5 (a) 404.7 200.7 (a) 0.649 (a) 35.1 1/5 (a) 373.1 217.8 (a) 0.687 (a) 31.3
(b) 373.1 217.7 (b) 0.704 (b) 29.6 (b) 340.8 2383 (b) 0.752 (b) 24.8
(a) By the use of ‘original weights'. (b) By the use of ‘adjusted (a) By the use of ‘original weights'. (b) By the use of ‘adjusted

weights’.

* With allowance for the minimum deflationary-gap (i.e.,3%). See
footnote 21 in the text.

** The value of index number for actual 1995 GDP is 249.7 and for
actual 2000 GDP is 262.8 (1970=100). See Appendix Table 2
m.

slightly smaller than the results of the origi-
nal computation (as shown on line (a) of
Table 2(A), we must consider that the de-
flationary gap in recent Japan would be
around 30-45% of the potential full-capacity
GDP, should we adhere to the basis of the
adjusted computation. Of course, it is also
substantial. The long-term trend of the de-
flationary gap for the period from 1970 to
2000 computed by using the ‘adjusted weights’
is shown in Appendix Table 2 and Figure 2.

weights',
* With allowance for the minimum deflationary-gap (i..3%). See
footnote 21 in the text.
** The value of index number for actual factor cost GDP in 1995
is 245.7 and for actual factor cost GDP in 2000 is 256.3 (1970=
100). See footnote 23 in the text.

7. Computations based on GDP at Factor Cost

All the measurements of deflationary-gap
discussed above were based on the real GDP
account at market prices (at ‘1985 constant
market prices’). An important alternative
would be another set of similar computations
for real GDP at factor cost. In the present
study, the alternative computations have also
been worked out.

In its first instance, a series of the real GDP
at factor cost was derived through subtrac-
tions of indirect tax net of subsidies in real

-

Real GDP (1970 actual value=100)

Real GDP (1970 actual value=100)

Article ! Deflationary Gap in Japan, 1970-2000: A Quantitative Measurement

Figure 1. Trend of Deflationary Gap in Japan (real values at 1985 constant prices)
By the use of ‘original weights’ (1970 actual value = 100)
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Figure 2. Trend of Deflationary Gap in Japan (real values at 1985 constant prices)
By the use of ‘adjusted weights’ (1970 actual value = 100) '
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