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Editorial

As the president of the Japan Economic Policy Association (JEPA), it is a great pleasure for
me to publish the Jowrnal of Economic Policy Studies (JEFS), the official refereed journal of
our association. The Journal follows upon the Annual of fapan Economic Policy Association,
which has provided a useful network for academic communication in the scientific study of
economic policy and has built a good reputation in Japan over the past 50 years. The annuals,
however, have been published almost completely in Japanese.

In response to increasing globalization, our association has adopted as one of its objectives
cooperation with equivalent foreign associations and is broadening international liaisons in
various forms. It is in this spirit that the association changed the Annual to the Journal. The
main purpose of the Journal is to develop a close relationship between JEPA and foreign
associations and to encourage the economic policy studies of our members by publishing papers
on economic policy. The scope of the Journal includes all fields of economic policy, both
theoretical and positive: Principles of Economic Policy, Economic Systems, Macro-economic
Policy, Fiscal Policy, Monetary Policy, Regional and Urban Policy, International Economic
Policy, Industrial Policy, Anti-monopoly Policy, Regulation, Demography, Natural Resource
and Environmental Policy, Labor Policy, Social Welfare Policy, and so on. The Journal is
principally published twice a year, in May (No.l) and in September (No.2). Articles for No.
1 should be in Japanese, and for No. 2 in English. Partly because the association is considering
establishing another international journal through a distinguished publisher in Europe, this
volume is a combined number for the Japanese and English numbers.

The editorial board has been organized under the capable chairmanship of Professor Masu
Uekusa. All members of the editorial board have contributed in the aim of making the Journal
an exceptional one, and I am grateful for the great energy they have brought to their work. I
owe an especially deep debt of gratitude to Professors Masu Uekusa, Koji Shinjo, Mitsuo
Sasaki and Akio Torii for their diligent efforts.

Finally I sincerely hope that the Journal could provide a useful network and public space for
all of our members and friends around the world.

December 2003

Akira Yokoyama
President, the Japan Economic Policy Association
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Wages, Fringe Benefits and Quit Rates
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Yasuko HINOKI, Graduate School of Economics, Kobe University
Mototsugu FUKUSHIGE, Graduate School of Economics, Osaka University
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Abstract

We investigate whether the labor market liquidation and depressions in recent years affected
the relationships between the wages and fringe benefits and the job-turn-over ratio or not,
estimating the turn-over function during 1983 to 1998. The results show as follows. First, the
effects of the wages and fringe benefits to restrain the turn-over ratio has recovered, although
those fell off by the turn-over boom in the bubble period. Secondly, the falling of the effects to
restrain the turn-over ratio for the younger generations continues even after the bubble
collapse. Thirdly, wages and fringe benefits are not completely substitutable.
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Abstract
This paper is an empirical study of the relationship between public investment, which are the
center of social-infrastructure, and private investment in Japan. We note the two indices of
compositional ratio and growth rate and make multiple regression analysis. The study makes
clear the relative movements of public and private investment, the effect of them on GDP, and

the effect of public investment on private investment.
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1971 0.3107 0.3064 0.2858 0.2898 0.2381 | 0.2803 0.0701 | —0.0031 0.0141 0.1009
1972 0.2148 0.3340 0.2546 0.1907 0.2454 0.2230 0.2698 0.0548 0.1083 0.1639
1973 0.0934 | —0.0236 0.0839 0.2509 0.1492 0.1472 | 0.4410 0.2848 0.3293 0.2097
1974 0.0462 0.2404 0.1292 0.3168 1.0858 0.3284 0.0710 0.1848 0.1496 |  0.1862
1975 0.0189 0.2022 0.2647 00,0898 0.3817 0.1626 0.0476 | —0.0150 0.0030 0.1005
1976 0.0591 0.1223 0.0968 0.0613 0,0538 0.0657 0.1666 0.0384 0.0769 0.1243
1977 0.2277 0.2961 0.3102 0.1417 0.1455 0.1858 0.0591 (0.0411 0.0469 0.1098
1978 0.1776 0.2211 0.2203 0.2099 0.0737 0.1679 0.0824 0.0701 0.0742 0.0974
1979 0.0855 0.0999 0.1114 0.0739 0.0300 0.0713 0.0920 0.1720 0.1455 0.0797
1980 |  0.0819 0.0530 0.0735 0.0744 0.0460 0.0676 0.0058 0.1420 0.0990 0.0902
1981 | 0.0113 0.0219 0.0240 |  0.0563 0.0254 0.0329 | —0.0282 |  0.0566 0.0321 0.0621
1982 0.0305 0.0081 | —0.0449 ' —=0.0105 | —0.0002 | —0.0011 0.0105 ; 0.0208 0.0180 0.0480
1983 0.0172 0.0003 | —0.0164 ‘ —0.0469 | —0.0527 | —0.0269 | —0.0601 [ 0.0146 | —0.0056 ; 0.0449
1984 0.0127 | —0.0498 0.0017 | —0.0333 0.0014 | —0.0124 | —0.0028 0.1187 0.0876 0.0685
1985 0.0727 0.1149 | —0.0001 0.0023 | —0.2993 [ —0.0410 0.0380 0.1240 0.1038 0.0627
1986 0.0684 0.0070 0.0197 | 0.0334 0.1052 0.0511 0.073 0.0305 0.0399 0.0465
1987 0.1581 0.1711 0.1325 0.1052 | —0.1040 0.0916 0.2426 0.0484 0.0926 0.0476
1988 0.0420 0.0149 | —0.0073 0.0442 0.0877 0.0417 0.1339 0.1428 0.1405 0.0679
1989 0.0890 0.0437 0.0296 0.0788 0.0402 0.0678 0.0435 0.1497 0.1224 0.0706
1990 0.0881 0.0335 0.0137 0.1090 0.1152 0.0877 0.0920 0.2046 0.1777 0.0796
1991 0.0884 0.0486 0.0179 0.1283 0.1063 0.0963 | —0.0550 0.0685 0.0411 0.0555
1992 0.1601 0.17117 0.1415 0.1623 0.0844 0.1488 | —0.0429 | —0.0648 | —0.0604 0.0188
1993 0.0748 0.1022 0.0837 0.1102 0.1564 0.1033 | 0.0419 | —0.1219 | —0.0884 0.0103
1994 | —=0.0849 | —0.0201 0.0592 | —0.0486 | —0.1576 | —0.0645 | 0.0831 | —0.0780 | —0.0403 0.0044
1895 0.0578 0.0650 0.0853 0.0363 0.1372 0.0641 | —0.0643 0.0138 | —0.0069 0.0228
1996 | —0.0005 | —0.0398 | —0.0203 | —0.0270 | —0.1290 | —0.0347 ' 0.1425 0.0204 0.0508 ‘ 0.0287
1997 | —0.0541 | —0.0595 | —0.0746 | —0.0599 | —0.1165 ! —0.0669 | —0.1381 0.1216 0.0512 | 0.0024
() SRIRRMT, [ERLEFIT (1988, 99%M),

BiGH, [TEARYE] (1990, 1997 ~99%FM),
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1870~77 0.9001 0.2413 0.6098 0.5201 0.3819 0.4705
197887 0.8993 1.1798 1.0021 0.7243 0.6928 0.6110
1988~97 0.1734 0.3702 —0.5537 0.0660 0.1028 0.1601
1970~97 0.5845 0.5818 0.3841 0.5201 0.3510 0.4487
(%) FI26.
#8 MAEAMETICHNT 3 AFRMBMEEROMAE
] R | ELRe | RMokE | RSk il F 213
1970~77 0.4526 0.1515 0.3061 0.4366 0.2530 0.4042
197887 1.2773 2.4187 0.9545 0.6860 0.6207 0.4731
1988~97 0.5069 0.8105 —0.7294 0.4568 0.297 0.4634
1970~97 0.7288 0.5430 0.2669 0.4970 0.2863 0.4731
(i) [l&6.

B T0FER & 00FERITER L, B0FEMIC
IFERICT - 2o, RTFMEF [1994] DHEFHIS
3k, 1975~884nEMILE & AL TR
RN £ LFR0.2242, 0.1123TH N7,
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itk A, CTHRBUTOSTICE>Thy b,
EROFBFEEIC LU, ERIERENFIMN
L E->Th#HS N2, BEDFIEI 2T,
FNZ TN FESINT, KEW
ENERTHHIETTE L, HEDOFIPE 5k
HicEbL)285HE< 43", FEHIIEM

17) RFHRF [1994), p.28 B,
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BFNZ: 2
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Peq=dg¢5+deu+ u
EFN3. 4.

PEQ — dl 1 ?s + dlZPmdus . 2 dIE.pr‘gger + dHPasrl
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19) FHEEEA [1996). p.366 BH,

200 SCTIRBRBTMAIES JCEESRSEFEEED
3 bR MESHEROHNFELOF AT 5,
21) Aschauer [1989] O#idisikiy % srific &5 &, BA
¥ & AREER T ¥ o IR IR — i T o T, Ko

£ B TET
i=il¢, ¥, c*)
SIT, 0, ¢ % TR ERFNEMEE, REER
DMPLEYE, SRR, HFHRXMTH S, plT2S

BFRAEZ0 0 BAIZS 1T 5 23R & RINEFO MR IO TOREN T
9 AR, RMEBTEE L RN OREE 217

EFNI. 1 EFN3.2 EFNI.3 EFNI 4
TEE 1£3 4 373 HE (31 R ¢ i {644 ¢ fill
@ 0.136 8.3 0.12 5.52 0.155 6.074 0.128 4.403
P, —=0.235 | —1.903 =0.347 | —1.809
Pingus 0.24 0.62 0.203 0.353
Poreser —0.09 | —0.229 0.098 0.154
Pagn —0.354 | —1.434 —0.766 | —2.082
Pue 0.086 | —0.272 0.012 0.025
Potner =0.139 | —1.194 —0.057 | —0.329
MikE R* 0.918 0.946 0.862 0.917
#i1E R* 0.818 0.824 0.704 0.734
PRikRE 0.032 0.031 0.049 0.046
AEF 0.00 0.00 0.00 0.00
RIS (RAL, 4 1A 12.7 34.629 18.827 7.909
Dw 1.905 2.408 1.661 2.311

GEAR)  EFedrr, BEIREFIN (1988, 994EMH).
BiEH, [fTEAE¥] (1990, 1997~995FRR).
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22) Monadjemi [1993], p.143 $M.
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Abstract

The Microsoft antitrust case has attracted as regards competition policy in the new economy,
and there are complex issues about the case: for example, whether Microsoft has engaged in
monopolization or not, what types of remedies would be effective to promote competition, and
S0 on.

This Article shows the meaning of antitrust policies in virtual network markets, with consider-
ing various arguments over the case, and examines the effects of following remedies: conduct
remedies, structural remedies, and disclosure remedies. It also discusses the significance of
hybrid breakup with referring to the idea of free market economy.
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Abstract

The paper is a questionnaire survey distributed to organizations in the Japanese public sector
with Environmental Management System(s) (EMS) certification. An evaluation and analysis of
the affect of EMS and EMS-based environmental policies in reducing environmental impact by
the public sector and encouraging sustainable consumption in the community was conducted.
Five concepts of administrative accountability identified by Stewart were used for evaluation:
Probity (compliance to the law), Progress (use of adequate measures in the process), Perfor-
mance (efficiency), Program (target achievement and resident satisfaction), and Policy (choice
of policy). Most of the Japanese public sector with EMS demonstrated a degree of accountabil-
ity that can serve as a model for other countries.
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1. Introduction

Since the Rio Summit in 1992, the terms
“sustainable development” and “sustainable
consumption” have become commonplace in
discussions concerning the Environment. In
recent years, with the publication of BS7750,
EMAS (Eco Management and Audit Scheme)
and some standardization taking place as a
result of the ISO14000 series, there has been
increased international interest in and com-
mitment to improving environmental man-
agement practices by both the public and
private sectors. Many existing surveys
related to Environmental Management Sys-
tems (EMS) focus on the private sector. In
this paper, however, the author focuses on the
public sector because it can influence other
sectors when applying its knowledge to envi-
ronmental policy.

This research focuses on the political effec-
tiveness of introducing EMS into policy by
analyzing organizations in the public sector
that implemented it, and is comprised of
three main sections. The first part describes
the present trends with respect to EMS, and
its political background based upon field
research in Japan, the UK, Germany, and the
USA. The next section provides a theoretical
explanation about EMS for the public sector,
by examining the following two topics: 1) the
relationship of EMS and environmental pol-
icy; and 2) the issue of accountability, and by
whom and where it lies. A survey concerning
administrative accountability and stakehol-
ders in the field of environmental economics,
environmental accounting, politics, law, and
study of public administration is included.
The author points out that EMS has been

used as an instrument to promote Greening
Government movements. Finally, an assess-
ment of EMS for the public sector is given
based upon questionnaires distributed to vari-
ous organizations with ISO14001 certification
in Japan. Here, the question as to whether
organizationswith EMS can satisfy adminis-
trative accountability is examined, including:
(1) Probity accountability, or compliance
with laws and regulations; (2) Process
accountability, which is the use of adequate
measures in process; (3) Performance
accountability, involving efficient and eco-
nomical operation; (4) Progress accountabil-
ity, the establishment and achievement of
goals, and satisfaction of residents regarding
the services provided by administration; and
(5) Political accountability, referring to the
selection of policies.

1.1 CO, emission by Sector

Over time, numerous negotiations have
been held in an effort to stabilize atmospheric
concentrations of greenhouse gases at safe
levels. The 1992 UN Framework Convention
on Climate Change signed in Rio de Janeiro
commits developed countries to take mea-
sures aimed at returnig their emissions to

1990 levels by the year 2000 (Article 4.2.a)."

The 1997 Kyoto Protocol requires stronger
action in the post-2000 period, compelling the
collective reduced emission of six greenhouse
gases by at least 5% compared to 1990 levels
by the period of 2008-2012. These six main
greenhouse gases include water vapor, car-
bon dioxide, ozone, methane, nitrous oxide,
and the chlorofluorocarbons (CFCs). Exclud-
ing CFCs, all greenhouse gases exist natu-
rally. Levels of all essential greenhouse gases
(with the possible exception of water vapor)

Article ! Situation of Environmental Management Systems in the Japanese Public Sector

Table 1. CO, Emission in Japan (Millions of tons)

Energy Consumption Not from Energy

Energy | Industrial CO, GHG*
Year Industry  Transport Office Home transfer process Waste Total Total
1990 476.1 217.1 143.9 129.1 82.2 57.0 16.9 11221 1,187.0
1991 464.3 229.9 148.8 130.7 82.7 58.6 17.4 1,131.2 1,195.5
1992 461.9 236.6 152.7 137.7 82.6 59.1 184 1,148.7 1,213.2
1993 450.9 238.7 1534 139.2 82.1 58.1 18.3 1,140.4 1,204.5
1994 478.1 248.0 163.3 146.1 84.8 59.1 209 1,200.2 1,264.8
1995 4784 255.2 162.9 149.1 84.3 59.2 216 1,210.9 13233
1996 490.3 261.6 164.8 148.8 842 59.0 224 1,231.2 1,343,9
1997 486.8 265.1 163.6 145.2 85.0 57.5 23.4 1,226.8 1,339.1
1998 454.9 264.4 173.1 144.6 81.8 52.2 24.0 1,195.0 1,301.6
1999 466.8 268.3 182.3 152.6 82.5 518 239 1,228.2 1,323.6
2000 469.9 264.3 185.9 158.1 82.7 52.7 249 1,238.7 1,322.9
2001 | 4518 266.6 188.3 154.2 776 50.6 245 1,213.7 1,299.4

Source: Ministry of Environment [2003]

“Greenhouse Gas Inventory Office of JAPAN: http://www-gio.nies.go.jp/gio/db-j.htm]

are rising as a direct result of human activity.
According to the IPCC, the atmospheric con-
centration of each of these gases is CO,
(642), Methane (19%), CFC and HCFC (10%),
Nitrous oxide (6%) and others (1%) (1995).

Table 1 indicates CO, emission in Japan by
sector from 1990 until 2001. It shows that the
total CO, emission in the year 2001 was 1,214
million tons (9.53 t/ person). CO; emission by
sector is as follows: industrial (excluding
industrial process) 37.2%, transportation
229, households 12.7%, and offices 15.5%. A
comparison of the years 1990 and 2001
showed that total emission increased by 99%.
Although the industrial sector showed reduc-
tion (i.e. industrial process —11.3%, industrial
sector —5.6%, energy transfer —5.19), all
other sectors increased in number (i.e. offices
30.9%, transportation 22.8%95, households
19.4%7). Moreover, emissions by waste incin-
eration also increased by 44.7%. Therefore,
further efforts to reduce emission are essen-
tial (Ministry of Environment Greenhouse
Gas Inventory Office of Japan: 2003).

A conversion from and extensive abandon-

ment of 20th century-type mass production
and consumption has been an important focus
of correspondence dealing with environmen-
tal problems. Agenda 21 states that the major
cause of continued global environment deteri-
oration is the unsustainable pattern of con-
sumption and production, particularly in in-
dustrialized countries, which is a matter of
grave concern, aggravating poverty and im-
balances (Agenda 21. Chapter 4.3). Sustaina-
ble production and consumption" that control
the input and output of each body is inevi-
table for the establishment of a sustainable
society.

1.2 Methods to reduce Emission and Waste
There are several methods that exist to
control the input-output of organizations.

1) The definition of sustainable consumption is “The
use of services and related products which respond to
basic needs and bring better QOL while minimizing the
use of natural resources and toxic materials as well as
emission of waste and pollutants over the life cycle of
the service or product so as not to jeopardize the needs
of future generations.” International Institute for Sus.
tainable Development (1995).
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Figure 1 indicates impact of organizations on
the environment. Materials and energy are
expended to yield products, services, waste,
and emissions. Although some waste has been
recycled and reused, much is still discarded
into the environment.

Figure 1. Input and output of public sector activities

Public
Input Sector QOutput

Activity

Product
-

Service

Waste

(321n0g) JualIUOLIAUT
(AuIS) JUAWUOIIAUT

Emission

Flow of materials

Some organizations have introduced Vol-
untary Approaches (VAs) to raise the level of
voluntary commitment at both the individual
organization and collective levels, and to
thereby modify practices to control organ-
izational input and output. There are two
main VA categories. One consists of volun-
tary agreements between individuals and
associations to promote environmental policy
objectives. These voluntary agreements
include environmentally related negotiations
between industry and public authorities, uni-
lateral commitments made by polluters, and
public voluntary schemes developed by envi-
ronmental agencies (OECD, 1993: pp.10-32),
(OECD, 1999: pp.15-18), (Carraro, Leveque:
1599). The other major category is comprised
of voluntary schemes for the continual
improvement of environmental performance.
These include: 1) procedural schemes that
incorporate environmental consideration in
decision making (i.e., Environmental Manage-

ment Systems? and Design for Environ-
ment?); 2) schemes to assess the environmen-
tal impact of organizations" and to evaluate
performance®, (i.e, Environmental Impact
Assessment® and Environmental Perfor-
mance Evaluation” for organizations, Life
Cycle Impact Assessment and Life Cycle
Assessment® for products; 3) checking
schemes including environmental audit® and
critical review of LCA,; 4) information disclo-
sure schemes, which include voluntary or
mandatory provisions for enterprises and

2) EMS: That part of the overall management system
which includes organization structure, planning activ-
ities, responsibilities, practices, procedures, processes
and resources for developing, implementing, achieving,
reviewing and maintaining environmental policy. 1ISO
(1996a, ISO14001.3.5 definition),

3) DfE: Consideration for the environment in regards to
product and package.

4) Environmental Impact: Any change to the environ.
ment, whether adverse or beneficial, wholly or par-
tially resulting from an organization's activities, prod-
ucts, or service.

5) Environmental performance: the result of an organi-
zation’s management of the environmental process.
ISO (1999, 1S014031.2.7).

6) EIA: the process of [a] surveying, predicting, and
assessing the likely impact that a project which
changes in the shape of the terrain and the establishing,
modifying, and expanding of a structure for specific
purposes, will have on various aspects of the environ-
ment [b] studying possible environmental protection
measures relating to the project; and [c] assessing the
likely overall environmental impact of such measures
(Environmental Impact Assessment Law Article 1 and
2).

7) EPE: Process to facilitate management decisions
regarding an organization's environmental perfor.
mance by selecting indicators, collecting and analyzing
data, assessing information against environmental
performance criteria, reporting and communicating,
and periodically reviewing and improving this process.
ISO (1999, 1SO14031.2.9 definition).

8) LCA: Compilation and evaluation of the inputs,
outputs and the potential environmental impacts of a
product system throughout its life cycle. ISO (1997,
1S014040.2.9 definition).

5
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public authorities to disclose information
relating to the environmental effects of mate-
rials, products and processes under their
jurisdiction to the public (i.e., Environmental
Labeling).
Furthermore, these voluntary schemes for

Report and Environmental

performance improvement can be divided
into application in relation to organization or
product.

Existing surveys on VAs focus on the pri-
vate sector. However, in economics, com-
panies, households, and the government all
compose economic units. Therefore, the gov-
ernment causes a direct impact on the envi-
ronment through its daily activities. More-
over, it influences the voluntary actions of
other economic units through service. Hence,
the focus of this paper is an objective analysis
of EMS for the public sector.

1.3 Environmental Management Systems
ISO14001 is the international standard of
environmental management systems. It
requires an organization to select an activity
or process in its day-to-day endeavors and
identify environmental aspects'® of the past,
present, and future. Moreover, it requires
organizations to identify as many actual and
potential positive and negative environmen-
tal influences as possible in association with

9) Environmental Audit: Systematic, documented verifi-
cation process of objectively obtaining and evaluating
audit evidence to determine whether specified environ-
mental activities, events, conditions, management sys-
tems, or information about these matters conform with
audit criteria, and communicating the result of this
process to the client. ISO (1996¢, 1S014010.2.9 defini-
tion).

10) Environmental Aspect: Element of an organization’s
activities, products, or services that can interact with
the environment. ISO (19%a, 1S014001.3.3).

each identified aspect. Furthermore, organi-
zations must evaluate significant impact on
the environment'” (e.g., emissions into the
atmosphere, water pollution, waste manage-
ment, contamination of land, impact on com-
munities, the use of raw materials and natu-
ral resources, and other local environmental
issues) by considering the impact of their
respective scale, severity, duration, and prob-
ability of occurrence. After estimation, orga-
nizations set objectives and targets to
address these issues. However, I1S014001 does
not include specifically how to evaluate envi-
ronmental performance in its standard. Many
15014001 certified organizations combine of
process analysis and input-output analysis.
Process analysis is the method by which
organizational activity is divided by process,
classifying process by size regarding content
of activity (large, medium, and small-scale
volume) and calculating facility, material
energy, and waste of each process. As to
environmental effect, it evaluates the conse-
quences of each process from three perspec-
tives: element (e.g., public impact and global
environmental problem), direct and indirect
aspect, and situation (regular, irregular, and
emergency). Input-output analysis is the
method to calculate electricity, gas, and
water consumption, and waste or organiza-
tion as a whole. By using these methods,
organization find out what is the environmen-
tal aspect and impact. After that, they evalu-
ate significant environmental impact.
Regional differences regarding 1SO 14001
are predominantly that Europe and the Far

11) Significant environmental impact = (possibility of
occurrence -+ possibility of discovery)* importance of a
result.
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Table 2. 18014001 Certification: World Table 3. 18014001 Certification: Japanese Industry
1995 1996 1997 1998 1999 2000 2001 2002 | 2003 Industry 1995 1996 1997 1998 1999 2000 2001 2002 2003
18014001 Europe 226 948 2,626 4,254 7,365 11,021 18,243 23316 - Electrical and optical equipment 13 85 348 692 967 1,242 1376 1,519 1,588
Far East 25 419 135 2532 4350 7,881 12796 17,757 - Machinery and equipment 9 37 141 327 613 918 1,177 1481 1589
North America 1 43 117 434 975 1676 2700 4,053 - Other services 0 2 13 49 147 368 669 1,004 1,287
Oceania 1 56 163 385 770 1,112 1422 1563 - Construction 0 0 52 200 372 701 1,001 1207
Africa/West Asia 1 10 73 138 337 651 923 1,355 - Basic metal & fabricated metal products 0 3 12 51 103 207 459 772 956
sorcenmrs g e - Chemicals, chemical products & fiber 2 15 49 129 280 486 697 850 886
57 4433 7,887 14,106 22897 36,765 49,462 -
World Total Ll f Wholesale & retail trade 00 5 15 44 152 303 617 763
#Countries 19 45 55 72 84 98 112 us| - Recycling 0 1 721 70 167 316 484 599
Japan 4 198 713 1542 3015 5556 8123 10620 | 12,521 Rubber and plastic products 0 0 7 37 84 188 327 475 570
% 16% 133% 161% 19.6% 214% 24.3% 221% 215% Public administration 0 0 0 5 0 138 271 423 484
E e - i . o Food products, beverages and tobacco 0 0 2 29 95 211 316 408 451
EMA; 103 07 1,269 2140 27 3417 3912 3797 | 3,748
S Europe Sauld s Transport, storage and communication 0 0 1 11 45 113 204 313 365
Note: From 1995-2003, data is as of Dec. 3lst. Pulp, paper and paper products 0 0 6 13 48 101 166 237 270
Eco klanagenj'ené{?:dilblsiheme (EMAS) is a European EMS standard. Printing & Publishing companies 0 0 0 0 10 1 94 194 263
Source: 15020002002, EMAS Helpdesk. Conerete, cement, lime, plaster, ctc. 0 0 108 64 125 171 212 2%
Manufacturing not classified elsewhere 0 0 5 15 31 63 188 211 212
East experienced very significant growth  become an inevitable trend in Japan. In an Finance, real estate, rental 0 0 2 7 27 60 106 148 158
. s . Non-metallic mineral products 0 0 2 10 37 86 116 135 145
mpar ions. Large-scale attempt to categorize the entire number of :
Compared £o e Goier reg Eest P CALSRS Textiles and textile products 0o 2z 2 8 7 50 9% 12 13
businesses in Japan and Europe took the  sites by size, this research has found the Electricity supply 0 0 1 12 23 38 s 70 7
initiative in the beginning to obtain certifica- percentage of large enterprises with Education 0 0 0 2 3 8 24 49 69
) g = Gas supply 0 0 3 4 12 21 39 52 63
n. The movemen expanded to ISO14001 certification to be 68% (3,654), SME
tio OvE e_ t gradually P K . 7% . o Manufacture of coke and refined petroleum products 0 6 9 21 36 42 52 57 62
other areas over time. As to the number of (Small and Medium sized Enterprises) 10% Hotels and restaurants 0 0 0 0 2 10 18 79 51
ISO 14001 certification by country, Japan is (510), and unknown/others to be 229 (1174)'? Wood and wood products 0 0 1 2 3 3 24 34 48
. Health and social work 0 0 1 2 2 5 10 24 31
the lar, i ber, followed by Germany, Ito: 2001b). 5
e largest In m(‘:m yd N USX ( 0 ) b . ; Agriculture, fishing o 0 0o 0 2 10 15 17 1
in, thi i and t i ecent remarkable growth in construction
Spain, the UK, China, Sweden, e ) EXON Total 20 151 626 1,542 3,015 5222 7,091 10,952 12,568
European countries have EMAS (Eco Man-  industry ISO14001 certification was a result i A ;
agement and Audit Scheme) of which Ger- of a movement by public sector that obtained

many has the most certification. Major
regional differences exist between regions
with advanced EMS and those that do not.
The export industry, such as electrical and
optical equipment, was initially the leading
industry in EMS certification, however, this
phenomenon has spread to various other
types of industry since. Organizations with
EMS should have a system for the continual
improvement of environmental activity, and
therefore they expect other companies with
which they deal, regardless of scale, to be
concerned about the environment, and con-
sider their activities regarding green purchas-
ing. Although EMS is still voluntary, it has

certification; considered indirect environmen-
tal effect of organizations such as public
works, and demanded its business partners to
have EMS. The Green Purchase Law enacted

12) Referring data provided by JSA (As of Jan 2001). To
calculate size, information from each company profile
available on each company's homepage has been used.
As to method for categorization, definitions of Basic
law for small and medium sized companies in Japan
have been used. Small and medium companies are
defined as having less capital and fewer employees
than the following: Manufacturer (Capital 300 million-
yen, Number of employees 300), Distributor (Capital
100 million-yen, Number of employees 100), Wholesaler
(Capital 50 million-yen, Number of employees 50) and
Service (Capital 50 million-yen, Number of employees
100).

- .

in 2000 stipulates the central government,
independent administrative institutions, and
local governments to procure eco-friendly
goods or services. Governmental economic
units and their daily activities affect the
environment. Moreover, the public sector
influences the voluntary actions of other
economic actors through service. Therefore,
this study analyzes EMS in the public sector.

2. EMS Implementation in the Public Sector
This chapter deals with the historical back-

ground of EMS for public sectors and pres-
ents the most recent movements in developed

countries, illustrating the concept on stake-
holders and accountability in order to explain
why the public sector tries to improve envi-
ronmental performance by implementing
EMS.

2.1 Greening Government

The concept of sustainable development
was the subject of the World Commission of
Environmental and Development’s report
“Our Common Future”. In 1992, more than
100 heads of state met in Rio de Janeiro,
Brazil for the first International Earth Sum-
mit convened to address urgent problems of
environmental

protection and socio-

-
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economical development. The assembled
leaders endorsed the Rio Declarations on
Environment and Development, and adopted
Agenda 21, which required each nation to
implement its own national adaptation of
Agenda 21. The importance of the role of
local authorities was particularly emphas-
ized, since many of the problems and solu-
tions addressed by Agenda 21 originate in
local activities, and thus the participation and
cooperation of local authorities will be a
determining factor in fulfilling its objectives
(chapter 28). Also, according to the estab-
lished objectives; most local authorities in
each country were to have undertaken a
consultative process with their residents and
achieved a consensus on a Local Agenda 21
for the community by 1996 (28-2, a). In addi-
tion, some international agreements helped
governments to introduce the idea of EMS
into their facilities and movements. In 1995,
the G-7 Ministers of Environment met in
Hamilton, Canada and stressed the impor-
tance of “Greening Government” to improve
the environmental performance of policy in
each country. Moreover, in 1996, QECD
Ministers agreed on a “Council Recommenda-
tion on Improving the Environmental perfor-
mance of Government”. Its aim was to reduce
the environmental impact of the operations
and decision-making processes of each mem-
ber. It recommended member countries to
develop and apply strategies for continual
improvement on environmental performance
of each government by integrating environ-
mental considerations into all facets of gov-
ernment operations and facilities, including
related decision-making processes (OECD:
1999, pp. 24-25). Yet, another example is the
OECD conference program on sustainable

consumption and production at Stockholm in
1998, which drafted the “Report of the work-
shop on environmental management systems
for government agencies.” Furthermore, in
1998, the OECD program on sustainable con-
sumption and production suggested applying
EMS to government agencies. Some interna-
tional organizations started an EMS project
for the public sector. UNEP(United Nations
Environmental Programme)/IETC (Interna-
tional Environmental Technology Center)
have developed a “Train the Trainers
Resource Kit"” for the public sector to imple-
ment EMS in 2000.

There are a number of countries that apply
EMS for Greening Government operations.
The Netherlands established the NEPP
(National Environmental Policy Plan) to
apply EMS to every ministry and to consider
the environment in relation to government
purchasing. Canada drafted “A Guide to
Green Government” in 1995, which was endor-
sed by the Prime Minister and his Cabinet. [t
emphasizes that the responsibility for sus-
tainable development is shared by all govern-
ment entities and provides the framework for
departments to prepare their sustainable
development strategies. The government of
the United Kingdom committed all depart-
ments in its first report known as the “1990
White Paper.” Its intention was to integrate
environmental concerns into the decision-
making body in the government and its facil-
ities, and to reduce annual energy consump-
tion by 15% over the five-year period from
1990/91 to 1995/96. Moreover, it committed
the preparation of strategies for environmen-
tal “good housekeeping” by the end of 1992,
In the United States, President Clinton signed
seven Executive Orders to promote Greening
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Table 4. Greening Government and EMS

Greening government project EMAS (1) | 1SO 14001

by name (and year implemented)
Japan Leading action plan (1995) 484
Germany 81 1
UK Greening government operation 12 li
Denmark 3 | 2)."
USA Executive order 13148 23
Switzerland Energy program (1997) 9
Hong Kong 8
Austria Inter-ministerial group on greening of government 8
Belgium 2 3
China 4
Finland { j
Australia i | 3
Italy :
Spain 3
Sweden EMS pilot project (1997) 3
Canada Greening government operation (1995) 2
Greece 1
Thailand 1
France General action plan (1997) 1
Netherlands National environmental policy plan (1989)
Norway Greening government project (1998)
Total 116 | 617

Source: Ito [2003].

Government Operation. In Japan, by follow-
ing Section 3, Chapter 3, in Part III of the
Basic Environmental Plan (1994), the cabinet
created an Action plan for Greening Govern-
ment Operations for the Japanese Ministries
and its local branches in June 1995. The
government set eleven targets for the first
term, from 1995 to 2000 (e.g., requirement for
the government ministries to replace 10% of
the cars they used with low-polluting cars,
and to cut waste by 25% by the year 2000).
The second term started in 2001.

EMS movements by the public sector con-
sist of three aspects: having EMS or obtain-
ing certification, help other organizations in
the public sector, and finally, help other areas
of the public sector.

As to the first aspect, article 14 of EMAS,

“Inclusion of other sectors” indicates “The
Member States may, on an experimental
basis, apply provisions analogous to the
EMAS to sectors outside industry (e.g., the
distributive trades and public service)”. In
1993, the UK adopted an adapted version of
the EMAS Regulation 1836/93 and developed
a publication, which provided practical guid-
ance on the implementation of EMAS in local
authorities (LA-EMAS). In 2001, the Eur-
opean Parliament and Council revised the
EMAS and allowed voluntary participation
by organizations in a community eco-
management and audit scheme. The Commis-
sion is currently carrying out an informative
campaign throughout the EU in order to
inform and raise EMAS awareness among
public authorities, ISO14001 is applicable to

s
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Table 5. Administrative district and EMS (as of July 2003)

# employees

Administrative district #Organ izations (thousand) # ISO14001 certified sites

Central government 50 1,668 Agency and related office 9

Prefecture 47 Main Office 39
Research 26
Water 21
Waste 22
Other 3

City 675 1,023 Main Office 200
Research 1
Water 9
Waste 20
Other 2

Ward 151 Main Office 11

Town 1,951 361 Main Office 135

Village 564 Main Office 7

works 131

Total 3,438 3,982 484

Note: Employee data is current as of 2000.

Sourcc: Ministry of Public Management, Home Affairs, Post and Telecommunication (2003) and data provided by JSA.

every type of organization, and therefore, the
public sector can become certified. Some
public sectors have started using the EMS
standard method to promote Green Govern-
ment. The number of entities in the Japanese
public sector (Central and local government)
is 3,438; with 3,982,000 government emplo-
yees. Of these 3,438 entities, 484 (149%) were
ISO14001 certified (Table 5). As to regional
difference, the number of public sectors in
Kansai and Kanto region is higher than in
other regions.

The second aspect of EMS movements by
the public sector, or the content and situation
of helping implementation of EMS in other
areas of the public sector is as follows.

The UK Department of the Environment,
Local Government Management Board
(LGMB), and the Scottish Office invoked
Article 14 to initiate a project to adapt the
EMAS for use in local government in 1992.

This was piloted in 7 local authorities. EMAS
in Local Government (LA-EMAS) was publi-
shed in 1995.

The European Commission fund “Euro-
EMAS-Pan European Local Authority
EMAS” (1999-2001) which consists of the City
of Newcastle upon Tyne, EURONET,
LGMB, EUROCITIES and Ecotec have
together initiated a project piloting the appli-
cation of this scheme throughout Europe.
Moreover, the European Commission pro-
vides information on EMAS for the public
sector on its website (EMAS helpdesk: 2003).

In the U.S., under the Environmental Pro-
tection Agency and Global Environment
Technology Fund, the first EMS Initiative for
Government Entities (1997-1999) was held,
and attended by nine entities/organizations
in the public sector. Participation increased
to fourteen in the second EMS Initiative for
Government Entities (2000-2002); and Nine
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have currently been participating in the third
EMS Initiative for Public Entities (2003-2005)
(GETF: 2000, 2002).

In Japan, many municipalities with ISO
14001 certification provide information by
making handbooks, posting information on
their websites, and holding seminars for local
staff. Moreover, a system of exchanging
information is done via the Internet, called
NEILA (Network of Environmental SO
Local Authority), and Kankyo Jichitai Kaigi
(The Coalition of Local Government for
Environmental Initiative).

Regarding the third aspect, helping other
areas of the public sector implement EMS,
much support for implementation of EMS in
other areas is given in Japan (See chapter
3.34). The EU has the “LIFE Programme”
that provides funding for innovative projects
directed at the implementation of environ-
mental management systems and in particu-
lar EMAS.

2.2 Stakeholders

Stakeholder is defined in terms relevant to
the concept of the interested party: individual
or group concerned with or affected by the
environmental performance of an organiza-
tion (ISO: 1996; ISO14001.3.11). Kokubu (1998)
divided the concept of stakeholder for the
private sector into two types based on the
perspective of an organization's environmen-
tal conservation activities. The first is refer-
red to as “central stakeholder”, who has the
possibility of placing a burden on the environ-
mental cost within a company (i.e., stock-
holder, consumer, investor, and employee).
The latter is known as “extensive stakehol-
der”, who has no direct connection to the
company's profit but affects the company’s

environmental activities (i.e., resident, envi-
ronmental NGO, media, individual or group—
not having direct environmental damage but
interested in their environmental activity,
and the public sector). The primary distinc-
tion between central and extensive stakehol-
der is whether they pose any burden on the
cost of a company’s environmental conserva-
tion activities or not (1998, pp.12-21). By
using the same method as Kokubu, stakehol-
ders in the public sector can also be divided
into two groups. Central stakeholders, or
those who could possibly bear the environ-
mental cost within a given authority, include
residents and local companies. Extensive sta-
keholders are those who have no direct rela-
tion to the authority’s profit but have interest
in their environmental activity are residents
who not live or work in a company in a given
area (Ito: 1999).

Central stakeholders burden the cost of an
organization. Therefore, each organization
has to explain its activities, which is also
known as accountability.

2.3 Accountability

The accountability of the public sector is
mainly discussed in the field of politics and
study of public administration. Finer defines
this responsibility as “X is accountable for Y
to Z" (Finer: 1941, p.336). Here, the central
factor is the meaning of administrative
responsibility, and the designation of respon-
sibility from person “Y” to person “Z". Gil-
bert categorized the concept of administra-
tive responsibility as internal-external from
the perspective of whether the control comes
from inside or outside the organization, and
formal- informal from the point of whether
the control method is subject to any legal
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Table 6. Administrative Responsibilities

Internal Z
Formal | Administrative control | Minister
Board Audit

Superior officer

National personnel authority | Control by judicial administration

External z
Control by legislative body Assembly
Court

Informal | Rule among officials: | Colleague

ethics & expertise

Control by Pressure group and public participation Resident
Criticism by mass media and academic groups
Administrative litigation

Appeal of dissatisfaction

Procedure of hearing

Open information

Council system

Pressure, Resistance

Source: Gilbert [1959] pp. 382-384.

background (Gilbert: 1959, pp. 382-403). In
Japan, a law which categorizes informal-
external administrative responsibility as
defined by Gilbert was recently enacted (i.e.,
Law of Open Information, Administrative
Procedure, Environmental Impact Assess-
ment, Public Comment Procedure, and
Ombudsman System). The passing of this law
is intended to encourage public participation.

As mentioned in the introduction, Stuart
points out five administrative responsibil-
ities, which include the following. (1) Probity
accountability, or complying with laws and
regulations. (2) Process accountability, or
using adequate measures in the process. (3)
Performance accountability, or efficient and
economical operation. (4) Progress accounta-
bility, or the establishment and achievement
of goals, satisfaction of residents regarding
service provided by administration. (5) Politi-
cal accountability, or the selection of policies
(Stewart: 1984, pp. 17-19).

3. Results of Field Research EMS
for the Public Sector

This chapter shows the results of field

research in Japan. Five categories on the
accountability of the public sector mentioned
in chapter 2 have been used for political
evaluation of EMS to determine whether or
not EMS meets the accountability of stake-
holders or not.

3.1 Method

The questionnaire was primarily intended
to gather information as to whether organiza-
tions with EMS meet administrative account-
ability mentioned in the last chapter. It con-
tains questions on background information,
structures, the method of implementation,
merits and benefits, open information and
public participation, and future perspectives
related to EMS. This questionnaire was dis-
tributed to 133 organizations, which were
ISO14001certified before March 2002. By
conducting an Internet search for the appro-
priate contact information, forms were sent
to the person in charge of the EMS program
in each respective body. The period to send
and collect the completed forms was 4
months (Dec. 25, 2001-March 31, 2002).

The style of questions selected for this
purpose was free description form. Total
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Table 7. Number of Employees
Prefecture  Municipality = Research Water Clean Total
~49 6 2 1 9
50~99 2 6 4 12
100499 21 2 2 3 28
500~999 18 1 4 19
1,000~4,999 11 21 32
5,000~9,999 4 4
10,000~ 1 1
16 61 15 4 8§ 105
Table 8. Reasons for EMS Implementation
~49 50~99 100~499 500~999 1,000~4998 5000~9,999 10,000~ | Total
Support and example for stakeholders | 3 4 11 6 17 1 1 45
Promotional the plan 2 6 3 5 11 3 32
Environmental consideration 2 2 10 3 8 1 1 27
Top down requrement 1 3 4 5 5 1 19
Administrative reform 1 1 4 1 6 1 14
Improve Image 2 4 1 3 10

number of respondents was 105 (78.9%),
which included 16 prefectures, 62 cities,
towns, and villages, 15-research institutes, 4-
water management facilities, and 8 clean
factories.

Table 8 indicates the reason of EMS imple-
mentation. Reasons 1) Provide
knowledge and give examples to other stake-
holders of local companies residents (45); 2)
Promote the plan (32); 3) Consideration of
environmental impact (27); 4) Top down
(19); and 5) Administrative
reform (14); 6) Improve image (10).

1) It is important to urge eco-friendly
action (change consumption patterns) of all
stakeholders in order to reduce negative envi-
ronmental aspect (e.g., emission and waste) of
each region as a whole. The officers who
answered indicated that providing various
eco-friendly actions obtained from EMS to
stakeholders, especially of local companies
and residents, is useful to them.

included:

requirement

2) All prefectures and some cities in Japan

have implemented the Basic Environment
Plan or Local Agenda 21. The purpose of this
plan is to essentially further encourage the
use of EMS as a solution for its enforcement.
Another question in the survey distributed
asked about the relationship between EMS
and environmental policy. 74 of the replies
received indicated that they are utilizing
EMS to enforce the Basic Environment Plan
or Local Agenda 21.

3) The public sector hardly considered their
environmental impact, but nevertheless the
public sector has guided eco-friendly action
towards local companies and residents. The
negative environmental aspect from the pub-
lic sector is substantial, especially in terms of
waste disposal plant and public works. The
officers who replied to this question pointed
out that they would consider using EMS to
control such negative aspects.

4) The head of the local government has
considered environment as one important
policy and requires the officer to implement
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EMS.

5) Improve awareness, efficiency and ser-
vice of public sector.

6) This answer was obtained from organi-
zations in the pubic sector, which suffered
severe environmental problems before. They
stated that they would consider implementing
EMS in their office, in order to improve the
image of the local area as a whole.

Moreover, some apply EMS for implement
an environmental plan or other regional plan
like local agenda 21, which relates to sus-

tainable development.

3.2 Probity Accountability

Organizations with ISO14001 certification
have to establish and maintain a procedure to
identify and have access to various informa-
tion including legal documents and other
requirements to which the organization dic-
tates as being directly applicable to the envi-
ronmental aspects of its activities, products

or services (ISO: 1996, 1S014001.4.3.2). More-

over, the standard requires organizations to

Figure 2. Japanese Environmental Law

Japanese constitution
Article 13, Article 25

I Basic Environmental Law

I
[ I I

Environmental Environmental Environmental

Management Criminal Relief

Air

Water
— Land
— Vibration

L1

— Noise
—  Waste
— Energy

- Chemicals
L Others

follow related environmental laws. An
1SO14001 certified organization would there-
fore in provide probity accountability.

The only inspections conducted by the
Government of Japan in terms of the environ-
mental aspect of the site relate to water
facilities, clean factories, and final disposal.
Therefore, it does not hold inspections for
other areas in the public sector; EMS efforts
to find a method for the control of environ-
mental aspects are categorized as Japanese
environmental law.

Furthermore, as the public sector is respon-
sible for executing the law, perfect compli-
ance with environmental law would naturally
seem to be a given expectation of organiza-
tions in the public sector. A case study in
Minamata City (from 1998 until 2002) showed
that 98% of environmental law compliance
had been achieved. In this regard, Minamata
City has not provided perfect compliance of
probity accountability. However, compliance
with the law and progress towards voluntary
targets have improved on a percentage basis
year by year, and the system can therefore be
understood to demonstrate continual
improvement (Ito: 2003, pp.73-74).

3.3 Progress Accountability

Since EMS is procedural, it includes contin-
ual improvement of environmental perfor-
mance for future generations. The question-
naire was distributed for the organizations
with 1S014001 certification. For the inspec-
tion condition of the organization, an environ-
mental management system audit is done
from both inside and outside organization.
Therefore, systematic trouble on EMS proce-
dure does not exist. However, the standard
requires another aspect related to this proc-

.
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Table 9. Questionnaire related to open information and public participation

1) What methods has your organization used for providing information after ISO14001 certification?

2) Are your organizational environmental management records open tothe public?.

L. Complctcly 2. Partially 3. Not discloscd

If you answered 1. or 2., please explain how this is done

3) When did your organization make EMS information available to the public?
L. Before ISO certification 2, When making the decision 3. During EMS implementation 4. After EMS implementation

Please explain the reason(s) to the answer above.

4) Does your organization give feedback to EMS-related resident comments?

Please explain the reason (for both Yes and No replies)

L. Yes. 2. No

If you answered Yes, what is your opinion of EMS feedback?

ess: the importance of communication with
stakeholders (IS0:1996, I1S014001.4.3). There-
fore, accountability to the stakeholders must
be taken into consideration.

Participation of stakeholders in EMS is
divided into four stages: participation before
the decision-making, participation in the
decision-making, participation while im-
plementing EMS, and participation after
EMS implementation. If the stakeholder has
participated in the first and second stages,
their opinion can be reflected in determining
whether certification is given. However, if
the organization in question has an EMS
program without official certification, the
stakeholder is not considered to have par-
ticipated in EMS planning at all. On the other
hand, participation after the third stage does
not have much influence on the actual imple-
mentation of EMS. The method of participa-
tion at this stage is as an auditor, in the form
of a council, or at an explanation meeting.
Participation in the fourth stage is participa-
tion in an EMS-related project, which is
provided by the public sector, and the election
of the project head and assembly members.

As the answer for question number 1, many
public sectors used the media (75) or website
(34), submit an article to a journal (6) for

appeal, and to promote wider recognition
among stakeholders. As for central stakehol-
ders (local companies and residents), public
relation magazines (67), organized seminars
(6), and notice boards (3) are used.

IS0O14001 requires the organization to keep
EMS records, but not efforts to publicize the
EMS record. The answers provided for the
second item in the questionnaire were as
follows: open all EMS records (44), partially
publicize EMS records (42), and do/does not
publicize EMS records (12). According to the
answers from the questionnaire, 44 organiza-
tions had already thought about the accounta-
bility to stakeholders before they made EMS
records public.

Table 10 shows the answers obtained in
relation to question number 3. It indicates
that only five areas in the public sector publi-
cize information in every stage of process. In
terms of frequency, 76.19% answered one time,
and 48.5% answered that they had opened
information to the public when making a
decision at the local assembly. Moreover,
83.8% responded that they did not give feed-
back to opinions received from stakeholders.
The main reasons given were time con-
straints, and no opinion from stakeholders
regarding EMS.

wnifgos
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On the other hand, 16.2% had received
feedback from stakeholders. Minamata City
opened information in every decision-making
process related to EMS. Before decision-
making, a meeting on EMS was held with 50
citizens, local company officers and
researchers, and ideas about EMS the merits
of having EMS in Minamata City were ex-
changed and discussed. During implementa-
tion, Minamata City Environmental Council
invited 80 citizens to the meeting. The partici-
pants were separated into five working
groups to discuss the environmental effects of
the input and output of municipal offices,
water facilities, waste cleaning facilities and
other related sites, including both the direct
effects of on-site energy and material con-
sumption, and the indirect effects of service
provision. Their opinions had the most signif-
icant influence on the targets set by the EMS.
After receiving [S014001 certification,
Minamata City held meetings for citizens to
explain the results of the certification process
and consider the implications of EMS plans.
At the meetings, citizens raised such ques-
tions as, “How will EMS certification of the
municipal office influence our daily lives?”
and “How will EMS improve the environ-
ment?” Based on the decision reached at the
meeting, Minamata City started a program
called ISO for Home and other EMS related
programs, which encouraged schools and
small to medium sized companies to apply
the EMS approach throughout Minamata
City (Ito: 2003, pp.363-364). Kanagawa Pre-
fecture held a forum during the decision-
making stage in the environmental safety
control conference. Four areas of the public
sector received feedback from stakeholders
during the implementation of EMS. Joetsu

Table 10. Frequency of making EMS
information available

Times|Before| When making decisior During1 After | Total
1 1 [
1 37

1 18

1 15

. 1 1 0
1 1 ]

1 1 0

1 1 1

1 1 3

1 1 T

3 1 1 1 0
1 1 1 0

1 1 1 0

1 1 1 3

4 1| 1 1 1 5

Note: Categories designate time in relation to applying for ISO
certification.

City established a system with a citizen
observer who checks the initial review of
EMS before drafting the manual. Saitama
Prefecture held a council and the public hear-
ing and considered the opinions given there.
Kanegasaki Town also considered the opin-
ion of the council. Sabae City organized an
environmental management design meeting
and sought opinions regarding [SO14001. The
participants were researchers, local 15014001
certified companies, and the public.
Determining who may be the best possible
participants poses a problem. However,
attempts to make information available to
stakeholders and obtain their opinions can be
regarded as an EMS that bears in mind the
accountability to stakeholders. Most of the
public sector that makes information avail-
able frequently and can get the opinions of
stakeholders, and succeed in policy utilizing

S -
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the knowledge of EMS for the region as a
whole.

3.4 Performance Accountability
(Cost/Performance Evaluation)

This section deals with questions such as
“How much do organizations spend for EMS?
What amount of benefit from EMS imple-
mentation can be recognized?”

341 Cost and benefit in monetary terms

Attempts to estimate cost and benefit in
monetary terms have been discussed in eco-
nomics. Existing surveys categorize the
framework of estimating benefits in mone-
tary terms as follows: 1) Cost-benefit analy-
sis, 2) Risk benefit analysis, 3) Cost effective-
ness analysis, 4) Multi-criteria analysis, 5)
Decision-making analysis, and 6) Environ-
mental impact assessment (OECD: 1992).

Explanation of each framework is as fol-
lows:

1) Cost-benefit analysis'® (CBA) compares
the cost and benefit of a policy using a
monetary term. In economics, concept of
“Willingness to pay” and “Willingness to
accept” has been used for evaluating benefit
in monetary terms. The environment is a
public good; it does not have marlket dealings.
However, evaluation is performed as with
private goods. CBA relates to the environ-
ment as widely being divided into two, the
method that evaluates an individual’s prefer-
ence directly and the method of indirect eval-
uation that does not take individual prefer-
ence into consideration. The former is further

— e

13} Cost benefit analysis began with the work of Jules
Dupuit, who was concerned with the benefits and costs
of constructing a bridge; he later introduced the con-
cept of consumer surplus. Dupuit (1844).

sub-divided into two parts. First is the
method to measure preference by means of
substitute markets. It includes the Hedonic
Price Method'" and Travel Cost Method'®,
Hedonic Price Method is divided into asset
value, and wage risk. The second is a method
of making and considering a market by con-
ducting a direct questionnaire survey. It
includes the Contingent Valuation Method'®
and Conjoint Method'”. Later, Replacement
Cost Method'®, Dose-response approach'?,
and Opportunity-cost
approach are included (Turner, Pearce and
Bateman: 1993, pp. 93-107), (Pearce: 1983, p.
219), (Hanly and Spash: 1998, p.53, p.103),
(OECD: 1989, p.21), (Ueda: 1995, p. 87), (Wa-
shida: 1997, p. 87, p.170).

2) Comparison and evaluation of benefit and

Mitigation action,

14) Hedonic price method. Most popular technique devel-
oped by Griliches Z. and Rosen S, that used to estimate
the implicit prices of the characteristics that differenti-
ate closely related products. Griliches, Z. (1971); Rosen,
S. (1974); Washida (1999: p.170).

15) Travel cost method: first used by Hotelling to evalu-
ate WTP for the environmental service by using access
cost. Ueda (1995: p.87).

16) Contingent Valuation Method: First used by Davis,
R. K. (1963) who used a questionnaire to estimate the
benefit of outdoor recreation. CVM works by directly
soliciting the WTP and / or WTA from a sample of
consumers for the purpose of a change in the level of
environmental service flows, in a carefully structured
hypothetical market. Hanley and Spash (1998: p.53).

17) Conjoint analysis: Developed in the field of measure-
ment psychology and marketing in the 1960s. This is
done by showing a potential consumer a card and
asking his/her preference.

18) Replacement cost technique looks at the cost of
replacing or restoring a damaged asset and uses this
cost as a measure of the benefit of restoration (e.g. cost
of cleaning a building soiled by air pollution). Turner,
Pearce and Bateman (1993: p.114).

19) The Dose-response approach seeks to establish a
relationship between environmental quality variables
and the output level of a marketed commaodity. Hanley
and Spash (1998: p.103).

e
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risk analysis that are relevant to environmen-
tal policy have been made. Priority has been
set for the risk with the lowest social cost for
one unit reduction (Oka: 1999, p.59).
3) Pearce analyzed CBA history, pointing out
the fact that CBA and Cost Effective Analy-
sis (CEA) have been used as practical aids in
decision-making. Concerning CEA, he pointed
out that CEA is a procedure of minimizing
the monetary cost of a given level of activity
by which benefit is measured in some physi-
cal units, or is simply stated as a policy
objective and the costs are expressed in
monetary units. Lastly, alternative means of
achieving the same end could be ranked in
terms of the ratio of cost to effectiveness, and
the same ratio could be used for projects with
differing benefits as a guide to judgment
(Pearce: 1983, p.15).
4) Multi-criteria analysis that use mathemati-
cal techniques to establish preferences
between options in reference to an explicit
set of objectives concerning who has made
the decision is identified, and for which estab-
lished measurable criteria to assess the
extent to which the objectives have been
achieved (Henly and Spash: 1993, pp. 270-
272), (DELR: 2001).
5) Decision-making analysis relates to a
choice of investment by the same decision
making process under which uncertainty on
the result exists.
6) Environmental Impact Assessment refers
to investigation of environmental impact and
its evaluation. This includes Environmental
Impact Assessment, Life Cycle Assessment,
and Environmental Performance Evaluation.
In assessment, most existing surveys set up a
simulation and set a model.

As mentioned in chapter one, EIA and EPE

are required to implement EMS in an organi-
zation. Therefore, this survey appropriate to
category six. This article does not intend to
create a model and perform a simulation.
However, it provides an answer to the ques-
tion of how much cost was incurred in the
implementation of EMS. What amount of
benefit in implementing EMS can be seen?

342 Cost relates to EMS

To figure out cost related to EMS, analysis
begins with the categorization of the existing
survey in the field of environmental eco-
nomics and environmental accounting on
environmental cost.

Teranishi categorized the concept of envi-
ronmental cost into two groups such as Posi-
tive and Negative Cost. Positive cost is the
expense for preventing environmental dam-
age beforehand. On the other hand, Negative
cost is an avoidable expense with sufficient
environmental consideration, which includes
the cost of compensation for damage, mitiga-
tion costs, and damage relief expenses.
Although Teranishi mentioned market trans-
action cost for damage and administrative
cost which was also discussed by Coase, he
did not categorize into these two groups (Ter-
anishi: 1999, pp.27-28), (Coase: 1960).

The Japanese Ministry of Environment
published a Guideline for developing an envi-
ronmental accounting system in 1999 and a
second guideline in 2000. The latter defines
environmental cost as Investment amount
and expense amount for environmental con-
servation, and categorized environmental
cost into six groups. 1) Environmental cost to
control environmental impact that is caused
within business area by production and ser-
vice (Business area cost), 2) Environmental

s
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Table 11. Environmental Cost

Teranishi Guideline 2000
Prevent air, water, land noise, vibration, oder, and ground
Positive | Pollution Business | Pollution prevention | subsidence pollution
prevention

area cost Global

Climate change,
Ozone layer depletion

Resource circulation

Efficient use of resources, water, waste reduction

Management activity cost

Environmental education

EMS certification

Monitoring and mcasuring cnvironmental impact
Personnel costs

Upstream/downstream cost | Purchasing
Recycling
R&D R&D

Social activity

Protection of nature

Support environmental activities of local residents
Contribution and support to cnvironmental groups
Environmental information

Negative | Restoration
Compensation
Transaction cost

Environmental damage

Re-mediating soil contamination and damage,
Allowance, Compensation, penalty, Transaction cost

Source: Teranishi [2000] and Ministry of the Environment [2000].

cost in management activities (Management
activity cost), 3) Environmental cost for
controlling environmental impacts that are
caused by upstream and downstream as a
result of production and service activities
(upstream/downstream cost), 4) Environmen-
tal cost in research and development activ-
ities (Research and development cost), 5) So-
cial activity cost, and 6) Environmental costs
corresponding to environmental damage
(Environmental damage cost). Positive cost,
which was mentioned by Teranishi, is appli-
cable in guidelines 1 to 5; Negative cost is ap-
plicable to 6 (Ministry of Environment: 2000).

What is direct cost related to EMS? The
Management Activity Cost of the guideline
mentioned above directly relates to EMS
implementation. It includes: 1) Cost for
employee education; 2) Cost to develop and
implement EMS, which includes the cost for

acquiring a certificate; 3) Cost for monitoring
and measuring environmental impact; and 4)
Personnel cost for organizations engaged in
environmental measures and personnel costs
involved in 1 to 3. The table below outlines
the costs incurred in the public sector to
implement EMS.

Despite the fact that many public sectors
already implemented EMS before the
accounting guideline in 2000, of the 105 orga-
nizations that responded to the questionnaire,
92.3% (97 organizations) answered that cost
relates to EMS. ISO14001 requires organiza-
tions to record their activities. The contents
of cost related to EMS are divided into certi-
fication fee, cost for consulting, training fee,
and other costs®®.

20) This article does not include the personnel cost of
every officer. Therefore, actual cost would be higher.
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Table 12. Questionnaire on EMS Cost and Benefit
1) Does your organization understandthe costs and bene-:
fits of EMS? 1 Yes 2 No

2) How much does your or organization spend on EMS
(Site only)

Yen

Certification fee

Consultation fee

Training fee

Personnel fee
Other

3) What percentage of your environmental policy budget is
spent on EMS?

4) If you answered yes to question number 1., please reply
to the following items: How much of the following does
your organization save in terms of benefit in one year?

Electricity (kWh)

Heavy oil (ltr)

Kerosene (Itr)
LPG (ltr}
Gasoline (Itr)

Waste (ton)

Green purchase (%)
Others

5) What is the effect in tcrms of cost?

yen/unit total

Electricity (kWh)

Heavy oil (ltr)

Kerosene (ltr)

LPG (ltr)

Gasolinc (1tr)

Waste (ton)

Green purchase (%)

Others

6) What is the effect in terms of carbon dioxide?

CO,/unit total

Electricity (kWh)

Heavy oil (Itr)

Kerosene (ltr)

LPG (itr)

Gasoline (Itr)

Waste (ton)

Green purchase (%)

Others

How much has been spent for implement-
ing EMS certification? 1) Certification fee:
Although there are some variations in
expense based upon a bid system, expense is
proportional to scale. The median certifica-
tion fee is 2,000,000yen (N=92). 2) Consulta-
tion fee: 57 public sectors hired consultants
and 54 public sectors designed EMS by them-
selves. The reason for hiring consultants is
due to their special knowledge (31) and time
preference (26). On the other hand, reasons
not to hire a consultant included expense (18),
concern on practical use (17), gaining the
experience and knowledge on their own (12),
to be distinguished from other organization's
EMS (10), the shortage of consultant knowl-
edge regarding the public sector (10), and
future implementation in local areas (6).
However, if a consultant is hired, expense is
proportional to organizational scale. The
median consultation fee is 3,399,960yen (N=
51). This is because internal or external envi-
ronmental audit is a standard requirement. 3)
Training fee: there is a cost to become envi-
ronmental auditor. An environmental auditor
is qualified to audit the EMS of the organiza-
tion and determine whether it matches the
standard requirements of EMS. Some areas
of the public sector, which hire consultants,
estimate the training fee as a part of the
consultation fee. Therefore, the statistics do
not indicate the fee as a whole. The training
fee depends on the number of environmental
auditors within the public sector. The median
number of environmental auditors is 15
(3%2)*". The cost of training fee also reflects

21)  The medium number of auditors within an organiza-
tion by size is as follows: 49 (6:15%), 50-99 (6:9%), 100
=499 (6:3%), 500-999 (20:3%), 1,000-4,999 (31:2%), 5,000~
9,999 (76:1%), 10,000~ (no reply). The percentage of
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Table 13. Cost directly related to EMS vs. # Employees

Answer 49 5099 100~499 | 500~999 [1,000~4,999(5,000~9,998| 10,000~ Median
Certification 92 123,400 | 1,424,200 | 1,969,000 | 2219910 | 2,636,025 3,034,150 | 4,000,000 | 2,000,000
Consultation 51 2,220,000 | 1,200,000 | 4,027,500 | 4,228,000 | 3,937,500 3,600,000 0 3,399,960
Training 62 710,000 500,000 420,000 | 1,000,000 797,620 200,000 | 3,000,000 835,000
Other 42 1,000,000 1,500,000 543,412 489,825 | 1,270,000 | 1,600,000 999,960
Total 92 3,324,500 | 3,117,500 | 3,898,368 | 6,700,000 l 6,300,000 | 7,960,000 | 7,000,000 | 5,000,000

the bid result. The median training fee is
855,000yen (N=62). 4) Other costs include
expenses to arrange seminars, and to pur-
chase new equipment. The median fee of
other costs is 999,960yen (N=42). The total
cost of each organization in the public sector
is as follows: 1,000,000-4,999,999yen (46:48.9
%); 5,000,000-9,999,999yen (30:31.9%); 10,000,000
yen-(18:19.1%). The median total expense of
each sector is 5,000,000yen. (N =94)

3.4.3 Benefit related to EMS

There are several benefits of EMS includ-
ing direct and indirect. Some direct benefits
can be estimate in monetary terms by
reduced consumption of Electricity, Heavy
LPG (Liquefied
Petroleum Gas), Paper, and reduce emission
of Waste. To calculate in monetary terms,

oil, Kerosene, Gasoline,

the following formula is used. Electricity =
Amount of reduction (kWh) % 16.1yen (median
cost per unit), Heavy oil =Amount of reduc-
tion (I)#* 38.89ven (median cost per unit),
Kerosene =Amount of reduction (1) # 45.1yen
(median cost per unit). Gasoline = Amount of
reduction (1) % 98.5yen (median cost per unit),
LPG = Amount of reduction (1)* 100yen

environmental auditors of industrial technology cen-
ters (6:11%) is relatively higher than that of others. The
reason for this is because environmental auditors can
realize important aspects to obtain certification, and
can provide their knowledge of EMS for SME.

(median cost per unit), Paper = Amount of
reduction(ton) * 10,909ven (median cost per
unit). Waste = Amount of reduction (ton)
28,500 yen (median cost per unit).

It is difficult for the organizations that
have just been certified to calculate the con-
tent of EMS benefit. Therefore, the areas of
the public sector which were able to answer
the question were those that had been certi-
fied for over one year. 65 (91.9%) organiza-
tions gave a response to at least one category
of EMS benefit. In terms of cost reduction in
the initial year by EMS implementation,
results by category were as follows. Electric-
ity: 53 public sectors, (84% N =63) the median
cost reduction being 1,355,840 yen. Heavy Oil:
19 public sectors, (95% N=20) the median
cost of reduction being 148,000 yen. Kerosene:
16 public sectors, (69.5% N=23) the median
cost of reduction being 109,955 yen. Gasoline:
40 public sectors, (85.1%, N=47) the median
cost of reduction being 191,904 ven. LPG: 26
public sectors, (83.89%, N=31) the median
cost of reduction being 447,113 yen. Paper; 42
public sectors, (84% N=50) the median cost
of reduction being 234,938yen. Waste: 34 pub-
lic sectors, (94.4%, N=236) the median cost of
reduction being 456,000 yen.

64 of the public sectors replied that benefit
relates to EMS. In total, 61 public sectors
could reduce cost by saving energy and limit-
ing emission (95.3%). The number of public

— 69—
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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.

Acknowledgments

This author of this paper wishes to extend her
sincere gratitude to the thoughtful cooperation of
105 public sectors in Japan that are 1S014001
certified.

Further special thanks are expressed to Piglau
Reinhard of the German Federal Environmental
Agency, John Stirling of the US Department of
Energy, Faith Leavitt of the US Global Environ-
ment & Technology Foundation, Roger Hinds of
the UK Department for Environment, Food &
Rural Affairs; Steve Noran of the UK Office of
the Deputy Prime Minister, Roger Frost of the
International Organization for Standardization,
Matthias Fritz of the European Commission, the
EMAS Helpdesk, the Japanese Ministry of the
Environment, Networks of Environmental ISO
for Local Authorities, and Danette Fettig Hallor-
an of Industrial Fabrics Association Interna-
tional/ Geosynthetic Materials Association, and
Lily Siska of Kyushu University for providing
generous comments and information to support
this research. Although the author is indebted to
all of those whose names are mentioned here, at
the same time, she wishes to clarify that she
claims sole responsibility for any factual errors
appearing in this paper. Thanks are also due to
Assistant Professor Togawa Kenichi, Professor
Yamasaki Akira, and Professor Yada Toshifumi
of Kyushu University for their helpful comments.

References

ArTech (International Art and Technology Coop-
eration Organization) [2001-2003], Kids ISO
Program, Tokyo: Retrieved on “Sep 12, 2003",
from http://www.artech.or.jp/japanese/kids/
(In Japanese).

Carraro, C. and Leveque, F. eds. [1999], Volun-
tary Approaches in Environmental Policy, Dor-
drecht: Kluwer Academic Publishers.

Coase, R. [1960] “The problem of social cost,”
Jowrnal of Law and Economics, 3(1), pp.1-44.

Davis, R. K. [1963], The Value of Outdoor Recre-
ation: An Economic Study of Maine Woods,
Cambridge, MA: Unpublished Ph. D. disserta-
tion, Harvard.

Department for Transport, Local Government
and the Regions [2001], Multi Criteria Analy-
sis: A Manual, Retrieved on “Sep. 12, 2003",
from http://www.dtlr.gov.uk/about/multi-
criteria/

Department of the Environment, Transport, and
the Regions [1997), Implementing Environ-
mental Management Systems in Government-
guideline for Environmental Managers and
Other Key People, London: DETR.

Dupuit, J. [1952], “On the measurement of the
Utility of public works (Translated from Fren-
ch by R. H. Barback),” International Economic
Papers, International Economic Association,
No 2, pp.83-110.

EMAS Helpdesk [2003], EMAS in Local Au-
thorities, Brussels: Retrieved on “Sep. 12, 2003",
from http://europa.eu.int/comm/environment/
emas/about/participate/local_en.htm

Finer, H. [1941], “Administrative Responsibility
in Modern government,” Public Administration
Review, Vol. 1, pp. 335-350.

Foundation for Environmental Education Inter-
national [2003), Adout Eco-Schools, Retrieved
on “Sep. 12, 2003”, from http://www.eco-
schools.org/index.htm

Global Environment and Technology Foundation
[2000], Final Report: I EMS Initiative for

— 76—

st

Article © Situation of Environmental Management Systems in the Japanese Public Sector

Government Entities (1997-1999), Retrieved
on “Sep. 12, 2003", from http://www.getf.org/
projects/muni.cfm

Global Environment and Technology Foundation
(2002], Second EMS Initiative for Government
Entities April 2000-March 2002, Retrieved on

“Sep. 12, 2003”, from http://www.getf.org/pro-

jects/muni.cfm

Gilbert, C. E. [1959], “The Framework of
Administrative Responsibility,” The Journal of
Politics, Vol. 21 pp. 373-407.

Graedel, T. E. and Crutzen, P. J. [1995], Atmo-

sphere, Climate, and Change, New York: Scien-
tific American Library.

Griliches, Z. [1971], “Introduction: Hedonic
Price Indexes Revisited” in Price Indexes And
Quality Changes: Studies In New Methods Of
Measurement (ed.) Z. Griliches, Cambridge, pp.
3-15.

Hanley, N. and Spash, C. L. [1998], Cost Benefit
Analysis and the Environment, Cheltenham:
Edward Elger Publishing ltd.

Intergovernmental Panel on Climate Change
[1995), IPCC Second Assessment Report: Cli-
mate Change 1995, Cambridge: Cambridge
University Press.

International Institute for Sustainable Develop-
ment [1995], Oslo Round Table on Sustainable
Production and Consumption: Overview of
Issue and On-line Resources: Sustainable Pro-
duction and Consumption, Retrieved on “Sep. 1,
2003”, from http://www.iisd.ca/linkages/con-
sume/0slo000.html

ISO [1996a], ISO 14001: Environmental Man-
agement Systems: specification with guidance
Jor use, Geneva: ISO.

ISO [1996b], ISO 14004: Environmental Man-
agement Systems: general guidelines on princi-
ples, systems, and supporting
Geneva: [SO.

ISO [1996¢], ISO 14010: Guidelines for environ-
mental auditing-general principles, Geneva:
ISO.

ISO [1997], ISO 14040: Life Cycle Assessment:

techniques,

principles and framework, Geneva: ISQ.

ISO [1999], ISO 14031: Environmental Manage-
ment -environmental performance evaluation:
guidelines, Geneva: 1SO.

ISO [2001], The ISO Survey of ISO 9000 and
ISO 14000 Certificates tenth cycle up to and
including 31 December 2000, Geneva: 1SO,
Retrieved on “Sep. 12, 2003", from http://www.
iso.ch/iso/en/is09000 - 14000/is014000/
is014000index.html

ISO [2002], The ISO Survey of ISO 9000 and
ISO 14000 Certificates twelfth cycle: up to and
including 31 December 2002, Geneva: 1SO,
Retrieved on “Sep 12, 2003", from http://www.
iso.ch/iso/en/is09000 - 14000/is014000/
is014000index.html

Ito, K. [1999], “EMS for Public and Local
Authorities,” Social and Cultural Studies, 5, pp.
15-29 (In Japanese with English abstract).

Ito, K. [2001], “Kokyo Kikan ni yoru Kankyo
Management System Kochiku ni okeru J yoho
Kokai oyobi Jyumin Sanka: Minamata Shi no
Jirel,” Kyushu Keizai Gakhai Nenpou, 39(12),
pp.10-36. (In Japanese).

Ito, K. [2001b], “Environmental management
system for public sector and its effect on local
business,” Report on environmental business in
Kitakyushu, Institute of Comparative Regional
Studies, Kitakyushu University, pp.73-81 (In
Japanese).

Ito, K. [2003], “Evaluating Environmental Man-
agement Systems for the Public Sector: A Case
Study of Minamata City,” Annals of the Japan
Association of Economic Geogrphers, 49(4), pp.
354-376.

Japan Standards Association [2003], ISO14001
Sinsa Toroku Jyokyo: Nihon Zenkoku no Toukei
Data, Tokyo: Retrieved on “Sep. 12, 2003 from
http://www.jsa.or.jp/iso/is01400_05.asp (In
Japanese).

Kankyo Cho [1997-2001], Sossen Jikko Keikabu
Jisshi Jyokyo Chosa, Tokyo, Retrieved on “Sep.
1, 2003”, from http://www.env.go.ip/policy/
kihon_keikaku/index.html (In Japanese).

—77 —



BRBE s e—FL BI1EE1 22

Kankyo Cho [2000b], Heisei 12 Nendo Onshitsu
Kouka Gas Sakugen Gijyutsu Sinario Sakutei
Chosa linkai, Kentoukai Houkokusho, Tokyo,
Retrieved on “Sep. 12, 2003”7, from http://www.
env.go.jp/earth/report/h12-03/index.html (In
Japanese).

Kankyo Cho Chikyu Ondanka Suishin Honbu
Kanji Kai [2003]), Heisei 14 nendo ni okeru
Chikyu Ondanka Taisaku no Suisin ni kansuru
Horitsu ni motoduku- Seifu ga sono Jimu oyobi
Jigvo ni kanshi Onshitsu Kouka Gas no Haisyut-
su Yokusei tou notame Jikko subeki Sochi ni
tsuite sadameru Keikaku- no [Jisshi Jyokyo ni
tsuite, Tokyo, Retrieved on “Sep. 12, 2003”,
from http://www.env.go.jp/earth/report/hl5-
04/index.html (In Japanese).

Kokubu, K. [1999], Kankyo kaikei, Tokyo: Shin-
sei sya. (In Japanese).

Ministry of the Environment [2000], Developing
an environmental accounting system year 2000
report, Tokyo, Retrieved on “Sep. 12, 2003”,
from http://www.env.go.jp/en/rep/index.html

Ministry of Environment Greenhouse Gas Inven-
tory Office of Japan [2003], Nihon no 1999-
2001 Nendo no Onshitsu Kouka Gas Haishut-
suryo Data, Tokyo, Retrieved on “Sep. 12,
2003”, from http://www-gio.nies.go.jp/gio/db-
j.html (In Japanese).

Ministry of Public Management, Home Affairs,
Post and Telecommunication Japan [2003],
Statistical Yearbook 2003, Retrieved on “Sep.
12, 2003, from http://www.stat.go.jp/english/
data/nenkan/1431-22.htm

OECD [1989], Environmental Policy Benefit,
Paris: OECD.

OECD, Programme on sustainable consumption
and production [1999a)], Report of the work-
shop on environmental management systems
for government agencies [14-15. Jan. 1998,
ENV/ EPOC [98]], Stockholm: OECD.

OECD [1999b], Voluntary Approaches for Envi-

ronmental Policy: an assessment, Paris: OECD.
Office of Environmental Policy and Assistance
Department of Energy, Federal
Enforcement Office Environmental Protection

Facilities

Agency [1998], Environmental Management
Systems Primer for Federal Facilities.

Oka, T. [1999], Kankye Seisaku Ron, Tokyo:
Iwanami Shoten (In fapanese).

Pearce, D. W. [1983], Cost-benefit Analysis 2nd
edition, New York: Macmillan.

Rosen, S. [1974], “Hedonic Prices and Impact
Markets: Product Differentiation in Pure Com-
petition,” Jouwrnal of Political Economy, 82, pp.
35-55.

Stewart, J. D. [1984], “The role of information in
public accountability,” Hopwood, A. and Tom-
kins, C. eds., Issues in Public Sector Accounting,
Oxford: P, Allan, pp.13-34.

The Office for Official Publications of the Eur-
opean Communities [1993], Council Resula-
tion [EEC No 1836 /93 of June 1993] allow-
ing voluntary participation by companies in the

industrial sector in a community Eco-manage-

ment and audit schemes.

Teranishi, S. [2000], Kankyo kanren hivo (Kan-

kyvo cost) no Fulan rule oyobi Seido ni kansuru
Keizaigakuteki Kenkyu, Tokyo: Grants in Aid
for Scientific Research, Basic Research C-2
Report (In Japanese).

Turner, R. K., Pearce, D., and Bateman, L.

[1993], Environmental Economics an Elemen-

tary Introduction, Baltimore: The Johns Hop-
kins University Press.

United Nations Division of sustainable develop-

ment [1992], Agenda 21 Retrieved on “Sep. 1,
2003”, from http://www.un.org/esa/sustdev/
documents/agenda2l/index.htm

United Nations General Assembly [1992],
Report of the United Nations Conference on
Environment and Development[Rio de Janeiro,
3-14 June 1992] A/CONF.151/26 [Vol. I] 12
August 1992 Retrieved on “Sep. 12, 2003", from
http://www.un.org/documents/ga/confl51/
aconfl5126-1annex1.htm

Ueda, K. [1995], Kankyo Keizai Gaku, Tokyo:
Iwanami Shoten (In Japanese).

Washida, T. [1999], Kankvo Hyoka Nyumon,
Tokyo: Keisoshobo (/n Japanese).

[Article]

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

Haruki NIWA
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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.

Keywords: Deflationary Gap in Japan, Production Function, EPAJ’s White Paper,
GDP at factor cost, Orthodox versus Unorthodox Concept of Deflationary Gap
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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).

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

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-
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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.
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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).
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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).
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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)
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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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