ISBNS78-4-326-54906-1

S |||

Efl (442,000 F+8) 9784326549061

LTI
1923333020004

Journal of Economic Policy Studies
Vol.8, No.1

CONTENTS

Articles Katsuyoshi NAKAZAWA and Akihiro KAWASE, An Empirical Analysis of the Welfare Magnet:
Aged Care Provision and Migration in Japan

Naoki SHINADA, Japanese Corporate Fixed Investment under Uncertainty of Productivity Growth

Shinji IKEDA, A Quantitative Analysis on the Market Behaviors and Performances of the
Chain-store Retail-Industry in Japan

Note Kosuke NINOMIYA, Institutional Change and New Governance on Environment and So‘cia]
Consideration of Japanese ODA

Book Reviews Morotsugu FUKUSHIGE, Econometric Analysis on Social Activities by Households (by Jun Suzuki)

Kohei KOMAMURA ed., Minimum Income Guaransee (by Mazuru NAKAMURA)

PSR kxS AR A ST ST AL P s T R L A

Edited and Published by
the Japan Economic Policy Association

e

ISSN 1348-9232

BRI v—F I

fourmzl of Economzc Policy Studies

FEBAE ORI hiB skt - Il

Japanese Corporate Fixed Investment under Uncertainty
of Productivity Growth Naoki SHINADA

A Quantitative Analysis on the Market Behaviors and

Performances of the Chain-store Retail Industry in Japan
Shinji IKEDA

ODADTEH LRI RABIEZLEHF L\ 73+ Y ADRH

ZEiEH
BETHE [RihC L sESmiEHosHR54) SR #
B BETAR [T IRR) R EDA

25 AABRERESZS 2z DEEE



Aims and Scope of the Journal:

The Journal of Economic Policy Studies (JEPS) is edited and published by the Japan
Economic Policy Association. Its purpose is broadly defined, comprehensive coverage of
both theoretical and empirical studies within the field of economic policy. The journal will
publish qualified research articles, shorter papers or survey articles submitted by the
members of the association. It will also include specially invited reports on specific issues

of topical interest and book reviews.

Instructions to Authors:

The journal will be published twice annually. The submission of a paper will be held to
imply that it contains original unpublished work and is not being submitted for
publications elsewhere. For dertails of instructions, visit:

hetp://wwwsoc.nii.ac.jp/jepa/indexj.html

$R#EFE 5% (Editorial Board)

BEEAE (Chief Managing Editor) HEES (Editors)

B2 R0 (REEAEE) EH gz (MEEFERE) # IR (HRTAE)

Terukazu Suruga (Kobe University) Toshiyuki Uemura (Kwansei Gakuin University) Masayoshi Hayashi (The University of Tokyo)
BUEEESR (Managing Editors) Bk BT (R il w (BEECRE)

FH XEE (HiEks) Kohei Komamura (Keio University) Junya Matsunami (Hosei University)

Ryokichi Chida (Meiji University) H B (EEck3) Hifi %% (AHBHiikE)

AHE B (£RKA%) Peng Xu (Hosei University) Hideaki Murase (Nagoya City University)

Takashi Maeda (Kanazawa University) R AT G T o) EHE FE (BHRAS

Hirokazu Takizawa (Chuo University) Nobuyoshi Yamori (Nagoya University)

SR (Honorary Board) BE EE (BURELIAE) Wl B (R

miE & W % Akio Torii (Yokohama National University) Takashi Yanagawa (Kobe University)

Hiroshi Kato Masu Uekusa WA AT (W)

P AR Wi BL Yukihiro Torikai (Tokai University)

Kojiro Niino Hiromi Yokoi

B B Bl %

Takashi Fujii Akira Yokoyama

Tk 2 AE WE

Toshinosuke Kashiwazaki  Reishi Maruya

Lidi i 4 AR R

Taketoshi Nojiri Yasumi Matsumeto

HFEOEY v — 7+ BRERN1E (HEHESS)

B X
[FzR#Ex]
ﬁ%ﬁg{i@%iﬁm— ...................................................................... *}g%% . ”hﬁiﬁgb
Japanese Corporate Fixed Investment under Uncertainty of Productivity Growth
................................................................................................. Nauki. SHINAD‘A‘.
A Quantitative Analysis on the Market Behaviors and Performances of the Chain-store
Retal] Industry lﬂ }'apan ..................................................................... Sh]njl H(E'DA
[Hz/ — 1]
ODA ORI ESEEIC RATEZELEH L A ST Y ADRER o -
(=
RETME [Fihc X 2 S WiEsoFHE o] A A
BT HETER TIRETIBRIEL] -+ eereeeeeemrerm e deff B
— 1 —

40

80
82



[Frzea]

RO EFE T

An Empirical Analysis of the Welfare Magnet: Aged Care Provision and Migration in Japan
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Katsuyoshi NAKAZAWA, Toyo University
Akihiro KAWASE, Toyo University
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Abstract
As population aging and weakening of domestic supporting function, it has been pointed out that
the provision level of the nursing care facilities in Japan is still low. In such a situation, the “welfare
magnet” that the elderly move to another area where nursing care facility is fulfilled has gathered
our attention. In this paper, we conduct an empirical analysis on migration of elderly that little
study paid attention in Japan. The results show that we can see the welfare magnet in nationwide in
Japan. Especially, the migration tendency can be seen strongly in three metropolitan areas.
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1. Introduction

Given the country's rapid aging and a low
fertility rate, it is necessary to maintain active
dynamism for .Japan's sustainable growth.
Corporate investment is always a key factor. It
is extremely important to pin down what
factors actually affect firms’ investment.

Looking back on Japan's long-term recession
in the 1990s and the literature that gives
reasons for that recession, it is widely men-
tioned that increasing “uncertainty” surroun-
ding companies has a negative effect on
corporate activities such as production plan-
ning, investment, and research and develop-
ment. However, such “uncertain” influences
contain various aspects. such as input and
output price, consumer demand, technological
progress, and economic and industrial policies.
Also, it is difficult to quantitatively estimate
uncertainty and assess its concrete effect on
the economy. Therefore, this study aims to
clarify the effect of uncertainty on the economy
by focusing on analysis of the relationship
between Japanese corporate fixed investment
and the uncertainty of productivity growth in
FY1986-FY2004, constructing quantitative
measures indicating that uncertainty.

Basically, a firm is assumed to decide on
investment by comparing the marginal rate of
return and cost generated by additional
investment, that is, it must predict future
return and cost generated by invested capital
and is forced to consider uncertainty in the
future business environment. In the context of
economic theory, a number of studies argue the
relationship between uncertainty and invest-
ment, but there are contradictory views on
such a relationship. Also, some empirical

studies explore the relationship by defining
various proxies for uncertainty at various
levels such as firm, industry, and country.

This paper also mainly investigates empiri-
cally the relationship between uncertainty and
investment, but builds on the previous empiri-
cal studies on the following points, First, this
study focuses on uncertainty of productivity
growth, which involves technological progress
in an economic context, one of crucial factors
for economic growth. It is assumed that the
level of uncertainty of productivity growth
influences a firm's decision for investment
because it must consider the level of its own
productivity and the highest level of productiv-
ity in the industry. Second, by constructing
unique variables indicating productivity
growth based on Japanese firm panel data, this
study elaborated on the effect of uncertainty on
investment in estimating investment function.
Third, further investigation is made into
whether the effect of uncertainty in productivi-
ty growth on investment depends on expected
demand growth rate at the industry level

Section 2 then summarizes theoretical litera-
ture on the relationship between uncertainty
and investment, and section 3 covers previous
empirical studies on this relationship. Section 4
and 5 address the empirical framework of this
study and specify the estimating models.
Section 6 describes the data and how to
construct the variables used in this study.
Section 7 and 8 demonstrate findings through
the sample data and the estimation of the
investment function. Section 9 draws conclu-
sions from the results.
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2. Theoretical literature on investment
under uncertainty

If firms male decisions on fixed investment
from a medium- or long-term perspective, they
need to consider the uncertainty of the future
environment on that investment. In the early-
1970s, theoretical literature began to argue
about the relation between uncertainty and
corporate investment, and Hartman [1972]
introduces a discrete-time dynamic model of a
risk-neutral firm with adjustment costs to
suggest that increasing uncertainty on an
output price under perfect competition encour-
ages investment of a firm. Abel [1983] and Abel
and Eberly [1994] loose Hartman's assumption
of a random price in each period, including the
current period. and show that the positive
relationship between increasing uncertainty
and investment suggested by Hartman [1972]
generally holds for competitive firms. Because
Abel and Eberly assume a convex adjustment
cost function, increasing uncertainty on an
output price leads to increasing the marginal
product of capital and encourages a firm's
investment.

On the contrary, Pindyck [1982] introduces a
continuous-time model with the assumption of
a stochastic price in the future periods to
demonstrate that increasing uncertainty on an
output price leads to increasing investment, as
suggested by Hartman [1972], only if a margin-
al adjustment cost function is convex, and that
increasing uncertainty suppresses investment
by a firm facing a concave marginal adjustment
cost function. McDonald and Siegel [1986], Pin-
dyck [1988], and Dixit and Pindyck [1994]
apply the real option theory into explaining
irreversibility of investment, and show that

increasing uncertainty would reduce invest-
ment because of its irreversibility. They
assume the presence of asymmetric adjust-
ment costs; the cost of settling capital stock is
much lower than that of removing it. If it is
assumed difficult to reasonably sell or scrap
property once a firm has invested in it, a firm
may have the choice to postpone launching an
investment project until uncertainty in future
revenues of the investment is reduced. The
value of an option to postpone investment will
increase when uncertainty of future revenues
increases if the assumption of irreversibility of
the investment holds, and a firm decides on
investing only when the future returns of the
investment exceed a threshold including its
real option value of waiting to invest. That is,
there is a threshold return for a firm’s decision
on investment, and the threshold rises as
uncertainty increases.

In that context, Caballero [1991] and Cabal-
lero and Pindyck [1996] extend the previous
literature and explain the effect of uncertainty
on irreversible investment in two ways: the
first is that under uncertainty a firm's current
investment affects the expected marginal
profitability of capital, and the second is that
competitors’ investment affects the marginal
profitability. In terms of the second way, they
show that, if firms are nearly competitive. the
effect of adjustment-cost asymmetries has little
to do with the sign of the relation between
increasing uncertainty and investment, and
even the proposition of Hartman-Abel holds.
Dixit and Pindycl [1994] also point out the
possibility that the value of waiting to invest
reduces the assumption of competitors’ entry
to market.
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3. Empirical literature on investment un-
der uncertainty

Since the 1990s, empirical studies on the
relation between uncertainty and investment
have followed growing theoretical literature.
As stated above, the arguments of the theoreti-
cal literature have contradicting results on the
relation between uncertainty and investment,
and thus empirical studies have sought to show
whether such relation is positive or negative. In
the theoretical framework various uncertainty
factors eventually lead to any factors that could
influence expected profitability of investment
projects and their irreversibility. Thus, many
empirical studies tried to clarify what concrete
uncertainty factors have significant effects on
investment by introducing various measures of
uncertainty.

Huizinga [1993], using macroeconomic and
industry-level data, empirically analyzes the
impact of inflation uncertainty on the allocation
of resources through real wages, output, and
profits in US. manufacturing in 1954-1989. That
time-series analysis shows that a short-term
increase in uncertainty of real wages and a
long-term increase in uncertainty of the real
output price lead to lower investment perform-
ance, while the result of the cross-sectional
analysis indicates that industries with higher
uncertainty in input prices have lower invest-
ment and those with higher uncertainty in
output prices have higher investment. Pindyck
and Solimano [1994], using macroeconomic
fundamentals of 30 developing and industrial-
ized countries in 1962-1989, shows that a higher
volatility of the marginal profitability of capital
increases the required return for investment
and reduces investment spending in the short

run. From a different perspective on measures
for uncertainty, Ferderer [1993] uses U.S.
macroeconomic data in 1969: 3-1989: 1 and the
risk premium in the term structure of interest
rates as a measure for uncertainty, and finds
that uncertainty has a negative impact on
investment spending by using an empirical
investment model based on Tobin's q.

In order to investigate the relation between
uncertainty and investment in more detail
some empirical literature use panel data on
individual firms. Leahy and Whited [1996]
develops a measure of the uncertainty from the
variance of the firm's daily stock return for
each year. Using panel data on 772 US. firms in
1981-1987, it indicates that an increase in
uncertainty decreases investment through its
indirect effect on marginal q. Driver et al. [1996]
and Bulan [2005] also use firm-level data and
the volatility of assets returns to quantify if
uncertainty has an negative effect on U.S
manufacturing investment. Particularly, Bulan
[2005] focuses on the effect of the variance of a
firm's idiosyncratic shocks among the volatility
of stock returns. Ghosal and Loungani [1996.
2000], and Guiso and Parigi [1999] look at other
measures like variance in future demand for a
firm's products, output price and profit as
proxies of uncertainty, and demonstrate that
higher uncertainty decreases the investment of
U.S. and Italian firms, especially in such cases
as less-concentrated, highly competitive mar-
kets, and small-firm-dominated industries.

Compared with the overseas literature, until
recently there had been very few empirical
studies on the relation between uncertainty
and investment of Japanese firms, especially
those that use panel data. Ogawa and Suzuki
[2000] analyzes the effect of uncertainty on
investment using panel data on Japanese
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manufacturing firms in 1970-1993 with the
uncertainty measure as the standard deviation
of a firm's sales growth rate. They find not only
that aggregate and industry-wide uncertainty
has a more sensitively negative effect on
investment, but also that material industries
are more sensitive to the negative effect of
uncertainty than machinery industries because
of less depreciation of the former industries’
tangible assets. Using a similar firm-level data
set, Suzuki [2001] develops a nonlinear invest-
ment model with uncertainty measures such as
the standard deviation of the marginal return
on invested capital and of its expected value
estimated by an autoregressive forecasting
model. It finds that higher uncertainty increas-
es the threshold of investment in specific
industries and dependent on the size of firms.
Tanaka [2004] focuses on investigating what
characteristics of industries and markets have
an influence on the negative relationship
between uncertainty and investment. By using
the growth rate of real sales as a measure of
uncertainty and panel data on Japanese 514
manufacturing firms in 1987-2001, his study
demonstrates that the negative relationship
between uncertainty and investment is signifi-
cant especially in industries with high concen-
tration, those with less used or leased assets,
those with a longer technology lifecycle, and
those with further financial constraints.
Nishioka and Ikeda [2006] use panel data on
Japanese manufacturing firms with the empiri-
cal probit and tobit models, and shows that
increasing uncertainty measured by the stand-
ard deviation of the real sales growth rate has a
significant positive effect on increasing the
threshold of q for investment, whereas such an
effect is less than the effect of the changes in g
because the variance of the threshold of g is

smaller than the variance of q itself.

4., Empirical framework

As noted above, while the theoretical litera-
ture demonstrates that the sign of the effect of
uncertainty on investment depends on the
assumptions in terms of the shape of the
adjustment cost function, its asymmetric na-
ture and irreversibility, a number of empirical
studies have shown the negative relation be-
tween higher uncertainty and investment and
they consider the reason for that relation is de-
rived from characteristics such as irreversibil-
ity, competition, and so forth. Also, most empir-
ical studies use the variance of a firm's sales
growth rate as the measure for uncertainty.

Considering various factors of uncertainty on
investment, this study focuses on the uncer-
tainty of productivity growth. Productivity
growth is a key for a firm to determine
whether it executes an investment plan to
compete with its rival firms. Especially when
such an investment plan is aimed to develop a
firm's productivity growth, which means
technological progress in economic contexts, a
firm faces uncertainty of productivity growth
of its own as well as of its rivals, and considers
them to decide whether it executes its invest-
ment program. The uncertainty of productivity
growth is considered to influence expected
profitability of investment projects. However,
the uncertainty of productivity growth has not
been demonstrated in the previous literature.

Thus, we first construct measures for
capturing uncertainty of productivity growth
by the method described in 6.5, and test
significance of the measures in firm-level
standard Tobin's g-type investment functions.
Comparing such measures with other uncer-
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tainty measures used in previous literature, we
explain why we adopt the uncertainty indices
of productivity growth.

Then, using those measures, we seek to
empirically test the hypotheses that the
negative relationship between uncertainty of
productivity growth and investment by using
panel data on Japanese firms from FY1986-
FY2004, and that the relationship is influenced
by industrial characteristics such as expected
demand growth in each industry. The relation-
ship is weakened if the future demand is
greatly expected, while it is strengthened if the
expected growth rate is lower. The latter
hypothesis is based on the argument that the
option value to postpone investing would be
smaller in an industry with largely expected
demand growth, because the cost of selling or
removing capital stock is relatively small if high
profitability is generally expected in the
industry.

This investigation involves several impor-
tant issues on the uncertainty-investment
relationship, which the previous empirical
literature did not cover. First, this study
focuses on the uncertainty in firm-level produc-
tivity growth. Most previous studies defined
the uncertainty as a variance in the expected
demand calculated by a firm's real sales in the
previous periods, and demonstrated the
uncertainty-investment relationship as influ-
enced by industry characteristics. However,
when a firm decides whether to invest in a
specific project, in order to expect future
demand, it will consider the productivity levels
and differences of the firm and other competi-
tors as well as the previous sales themselves. In
this study, the productivity growth rates of
individual firms are calculated by using Data
Envelopment Analysis (DEA), and the var-

iance in those rates is used as the measure for
uncertainty. It is an advantage of using the
DEA that productivity growth of firms is able
to be divided into two parts: growth of the most
advanced firm's productivity level and catch-
up of other firms' productivity levels, as
described in Chapter 6. We could capture what
kind of productivity growth uncertainty has
significant effects on investment.

Second, in order to consider the characteris-
tics of each industry which influence the
uncertainty-investment relation firms' expect-
ed future demand growth rates are used. Using
a corporate survey conducted by the Cabinet
Office that collected direct answers about
future demand growth rates of industries to
which respondents belong, the effect of the
difference in expected growth of each industry
on the uncertainty-investment relation could
be directly investigated.

Third, the sample in this study covers most
listed firms from FY1986 to FY2004, which is
useful for investigating the long-term and
short-term effects of uncertainty up to the
current economic recovery cycle.

These three points have not been demon-
strated in the previous literature and are main
contributions of this paper

5. Empirical model specifications

Qur empirical analysis consists of the follow-
ing steps: First, we estimate standard Tobin's
a-type functions of fixed investment using
panel data on listed Japanese firms. Second, we
construct measures of uncertainty in firm-level
productivity growth and apply them into the q-
type investment models to test the significance
of the negative effect of uncertainty on
investment. At the same time, we compare the
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results with those obtained by applying other
uncertainty indices used in previous literature.
Third, the variable that represents the expect-
ed demand growth rate of each industry is
added into the models to test whether the
effect of uncertainty is influenced by differen-
ces in expected demand growth.

The basic empirical model used is Tobin’s g-
type fixed investment function. When the
expected present value of returns from a
marginal investment of capital to some extent
exceeds the cost of the marginal increase of
capital, a firm decides to invest in that capital.
Thus, according to the method suggested by
Suzuki [2001], this study estimates marginal q
by each firm. In addition, in order to compare
with the results of marginal q function, this
study also computes average g, which is the
ratio of a firm's market value and replacement
cost of the firm's capital, by referring to the
method used in Hori et al. [2004]. According to
Havashi [1982], average q is equal to marginal
q under the assumption of an efficient stock
market, a linear homogeneous production
function, and a perfect, competitive market.

In addition to that, as the same as Asako et al.
[1997]1, Hayashi and Ionue [1991], Hoshi, Ka-
shyap. and Scharfstein [1991], we apply cash
flow as an explanatory variable into g-type
investment models in order to control the effect
of internal liquidity on investment. According-
ly, the basic model of investment for panel data
estimation is specified as follows:

Ly
K

=o+a;+Bqu+yCF,+EUC:
+&UC ED; e (1)
I../K,-; indicates the level of the investment

ratio, which is the current real fixed invest-
ment of a firm, i, divided by its previous real

capital stock, and ¢ denotes marginal q or
average q. CF denotes a firm's cashflow on real
basis, deflated by industry-level wholesale
prices. Also, since investment is assumed to
have irreversibility, the threshold for decision
of investment suggests the option value of
waiting to invest, and UC;, that represents the
variable for uncertainty of firm 7 is added to
test whether a growing of this has a negative
effect to I./Ku-; through increasing the
threshold for investment. In addition, the
interaction term of UCy; and ED;, is introduced,
as ED;, denotes the expected real growth rate
of demand in industry ;j that firm  belongs to,
representing the indirect effect of industry-
level expected growth on the relation between
the uncertainty and investment. @ denotes a
fixed effect for firm i, because a fixed effect
model is chosen by Hausman tests against a
random effect model for all estimations in this
study.

6. Data set and construction

6.1 Sample firms

The sample in this study consists of listed
Japanese firms from FY1986 to FY2004, the
financial data for which are obtained from the
Corporate Financial Databank by Development
Bank of Japan. This database covers the
financial data set of all listed Japanese firms on
all stock markets except for financial institu-
tions from FY1956, but the focus here is on the
period from FY1986 to FY2004 and excludes
agriculture, forestry and fisheries, and utilities,
due to the limited availability of the Databanlk
and other related data for estimating all
variables explained in the later sections. As
Table 2 shows, the number of sample firms is
around 1,500-2,000, which covers most of the
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listed firms except those stated above. That
depends on the availability of the variables for
estimating models in the sample period of
FY1986-FY2004, and thus the sample is unbal-
anced panel data.

6.2 Real investment and capital stock

This study basically follows the method
discussed in Hayashi and Inoue [1991] and
calculates real investment and capital stock by
each kind of asset: nonresidential buildings,
structures, machinery, transportation equip-
ment, and instruments and tools. By each asset,
nominal gross investment is calculated as the
change in the book value of net capital stock
plus accounting depreciation. Real investment
is calculated by dividing nominal one by the
producer price index relevant to the industry
to which a firm belongs.

Capital stock is calculated as follows:

K=(1-8)K-+I (2)

where K, denotes real capital stock at the end
of year ¢, [, denotes real capital investment in
year t, and & denotes the physical depreciation
rate. The depreciation rates used are the same
as those used in Hayashi and Inoue [1991]. The
benchmark of K is defined as the real value in
the year when a firm was first listed. The real
capital stock at the benchmark year is calculat-
ed by the book value at the benchmark year
deflated by the average capital goods price
weighted by each firm's share of capital assets
in the year.

6.3 Tobin's q
Tobin's q is introduced into the equation of
(1) by calculating marginal q and average q.

The proxy for marginal q is calculated as
follows:

_ MRC/CC
MQ=HELEE (3)
MRC xARc=%ﬂ ()
ce=2EL. -0 +pPR (5)

M@ denotes marginal q. MRC marginal return
on invested capital, CC capital cost, /GP
investment goods price, ARC average return
on invested capital, N/ net income after income
tax, DP amount of depreciation, /P interest
paid, IPBP interest paid including amortization
of bond premium, /L interest-bearing liabilities,
¢ effective tax rate, and DPR accounting
depreciation rate, respectively. This is a similar
procedure as the estimation used in Suzuki
[2001], and this marginal q assumes that a firm
predicts the future marginal return on the
currently invested capital under static expecta-
tions.

Referring to the discussion in Hori et al
[2004], average q is calculated as follows:

M'NS-HL —[A—-MA

AQ= r, (6)

AQ denotes average q. HPS highest price of
share, LPS lowest price of share, NS number of
shares outstanding, /A inventory assets, MA
miscellaneous assets, K, replacement value of
fixed assets at the end of the previous term,
respectively. Ogawa et al. [1996] and Fukuda et
al. [1999] estimate tax-adjusted g, which con-
siders the present value of tax savings on the
depreciation allowances on previous and cur-
rent investment. However, the definition in this
paper does not consider the tax effect on
investment, due to the discussion in Hori et al.
[2004] that suggests a high correlation be-
tween tax-adjusted g and tax-unadjusted q.
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6.4 Expected demand

To directly capture future demand growth
rates expected by firms, data is used from the
Annual Survey of Corporate Behavior released
by the Cabinet Office. In this survey, listed
companies provide their own forecasts for the
next-year, next three-year, and next five-year
growth rates of industry-specific demand. We
use the data on the next three-year expected
real growth rate to construct the interaction
term with the uncertainty variables in order to
test the effect of increasing expected demand
that would weaken the negative impact of
uncertainty on investment.

6.5 Uncertainty measures

As explained in Chapter 3, we construct
similar indicators of uncertainty used in
previous firm-level empirical studies of Leahly
and Whited [1996], Bulan [2005], Ogawa and
Suzuki [2000], and Nishioka and ITkeda [2006],
such as recent three-year standard deviations
of sales, earnings per share, and price/earnings
ratio, and l-vear volatility of stock prices.

In terms of uncertainty of productivity
growth which has not been used in previous
literature, this paper defines productivity as
the extent to which output is generated by
using production factors efficiently. When
production factors are used most efficiently
and it would be impossible to produce the same
volume of output with fewer production
factors, the isoquant curve represents a
technological frontier, and the degree of
efficiency is calculated by deviation from the
technological frontier.

In order to estimate the technological
frontier and the deviation of each firm among
the sample set from the frontier, DEA is used.
This has recently grown in popularity as a non-

parametric ~method of measuring
productivity”. The method of DEA as estimat-
ing efficiency of production is originated from
the linear-programming model. Debreu [1951]
and Farrell [1957], and Charnes et al. [1978]
and Fire et al. [1985] are typical literature on
empirical applications of DEA.

As the interest in this study is the variance of
growth rates of each firm's productivity,
changes in productivity growth need to be
dynamically comprehended. For that, accord-
ing to the DEA method, both a change in the
deviation from the frontier and a change in the
frontier itself are captured. The basic concept
of DEA is summarized as follows: In Figure 1. it
is assumed that a firm produces one output, ¥’
(value added), by two inputs, L (labor) and K
(capital). The X axis represents an inverse of
Y/L. labor productivity, and the Y axis
represents an inverse of ¥/K, capital produc-
tivity. The line F, represents the technological
frontier at period ¢, and the line Fi+; represents
the frontier at period ¢+ 1. The shift from F; to
F..; shows a time-series change in the techno-
logical frontier itself. When the frontier shifts,
the productivity of the firms deviating from the
frontier also changes. In Figure 1, the deviation
from the frontier of the firm A at ¢is A.B, and at
#+1 it changes to A, due to the shift of the
frontier from F, to Fi+.. Thus, the total time-
series growth change in each firm's productivi-
ty consists of the change in the frontier itself
and that in the deviation from the frontier.

Technically, Fire et al. [1994] define that a

1) Since DEA is a non-parametric approach of measuring
productivity, it is not based on the assumption of profit
maximization of firms, on which the Tobin's g-type
investment function depends. Thus, the uncertainty
variable, UC, constructed here from MPL is considered to
be a proxy for indicating the uncertainty of productivity
growth.

._?a_
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Figure 1. Technical change and efficiency change

o PG

change in the technological frontier itself as a
technical change, and a deviation change from
the frontier as an efficiency change. In Figure
1. the former change is defined as (OC/0A)/
(QE/OA.+1), and the latter as (OB/0A4,)/ (OD/
OA.1). Both values are estimated and the
combined change of the two named as the
Malmquist productivity index (MPI), which
determines the geometrical mean of the two as

0C/0A, _OB/OA,
OE/OA.+ OD/OA1

ther explains this definition of MPI, according
to Fire et al. [1985].

For calculating MPI, I construct firm-level
value added, labor input, and capital input
using the method of Hayashi and Inoue [1991].
Real value added is calculated by deflating
nominal corporate profit. Capital input is
calculated by multiplying the industry-level
utilization rate and firm-level real capital stock,
K, explained above. Labor input is calculated
by multiplying the firm-level number of em-
ployees and industry-level regular and non-
regular working hours, See Shinada [2003] for
further details of data construction. Since MPI

. The Appendix fur-

is strongly influenced by the size of sample
firms, MPI is individually calculated by the
middle division of industrial classification in the
DBJ database in order to decrease the influence
of differentials in levels and distributions of
firms' inputs and outputs by industry.

Then, three proxies are calculated for
productivity uncertainty: the variance in three-
year MPI, in three-year technical change, and
in three-year efficiency changez). Three varia-
bles for uncertainty are put into equation (1) to
statistically test those effects on investment.

7 . Descriptive statistics

Table 1 shows the descriptive statistics of
the main variables for estimating equation (1).
The means of //K are from 0.05 to 0.18 in the
sample periods, and this trend is similar to the
investment-capital stock ratio in the National
Accounts, which means the sample data
properly represent the trend of I/K as a whole.

AQ and M@ have a similar trend with I/K,
and this implies Tobin's q as a primary factor
for investment. However, the standard devia-
tions of AQ are much larger than those of M@,
because the impact of the volatility of stock
prices is typically large especially before and
after the bubble years FY1989-FY1990.

malm indicates MPI as one of variables for
UC. MPI=1 means that no growth is seen in a

2) It should be noted that values of the technical change
and the efficiency change range from zero to one by their
definition described above, and do not follow the normal
distribution. As Simar and Wilson [2007] state, that leads
to statistical problems when the efficiency values are
regressed on exogenous variables. In this paper, treating
standard deviations of those values as independent
variables, the normality of standard deviations of the MPI,
technical change and efficiency change are checked by
way of the Shapiro-Will test.
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Table 1. Descriptive statistics of main variables

/K MQ AQ malm  malm_sd  eff eff sd tech  indtech_sd

Mean S.D. Mean S.D. Mean S.D. Mean Mean Mean Mean Mean Mean
FY1986 0.12 0.12 1.28 0.85 1.97 2.42 1.00 0.14 1.06 0.19 0.96 0.12
1987 0.12 0.12 1.46 1.06 2.59 3.29 1.01 0.17 1.11 0.23 0.93 0.10
1983 0.14 0.13 1.65 1.18 3.24 3.42 0.97 0.12 1.09 0.20 0.92 0.11
1989 0.16 0.15 1.93 1.73 4.13 4.46 1.01 0.11 1.44 0.62 0.89 0.16
1990 0.18 0.15 2.02 2.1 3.55 5.33 0.98 0.10 0.95 0.20 1.56 0.93
1991  0.17 0.15 1.93 2.58 2.27 4.4 1.00 0.10 1.13 0.24 0.95 0.15
1992 0.14 0.14 1.45 1.77 0.91 2.80 1.03 0.14 1.18 0.36 0.99 0.22
1993 0.10 0.13 1.2 1.34 1.34 2.62 1.03 0.13 1.11 0.25 1.00 0.21
1994 0.09 0.11 1.24 1.47 1.44 2.88 1.00 0.12 0.98 0.20 1.08 0.18
1995  0.09 0.1 1.35 1.39 1.09 3.27 0.99 0.1 1.05 0.17 0.97 0.11
1996 0.11 0.12 1.40 1.53 1.33 3.36 0.98 0.12 1.01 0.21 1.01 0.13
1997  0.11 0.12 1.21 2.12 0.30 3.12 1.10 0.20 1.00 0.23 1.17 0.24
1998 0.10 0.13 1.03 1.65 0.05 3.18 1.04 0.14 1.21 0.30 0.90 0.14
1999 0.07 0.11 1.12 1.82 0.98 6.13 0.97 0.15 1.21 0.39 0.88 0.14
2000 0.09 0.13 1.14 2.70 0.83 7.50 1.02 0.19 1.09 0.27 1.03 0.24
2000 0.07 0.12 0.97 2.72 0.50 6.38 1.05 0.20 1.28 0.45 0.93 0.19
2002 0.06 0.12 1.18 3.10 0.12 6.07 1.05 0.25 1.01 0.31 1.16 0.40
2003 0.06 0.12 1.57 4.27 0.36 5.94 1.03 0.21 1.19 0.37 0.92 0.17
2004 0.06 0.13 1.81 4.07 1.13 6.93 1.06 0.20 1.26 0.40 0.89 0.13

firm's productivity from ¢ to ¢+ 1, while MPI>1
means positive growth at the rate of MPI-1. and
MPI<1 means negative growth. In the 1990s,
after the bubble years, the mean of MPI
consecutively showed negative growth, but in
the 2000s the trend of MPI represents positive
growth.

malm_sd stands for the standard deviation of
malm over three years. While the variance of
MPI in the first half of the 1990s is around
0.10-0.13, the variance in the 2000s rises to
around 0.2, This implies uncertainty in overall
productivity growth has become larger in the
2000s.

malm is divided into eff and tech: eff
represents an efficiency change and tech
represents a technical change. According to
Table 1, most of the years fech reflects a
positive growth (tech>1) seem correspond-
ent to the recovery cycle of business in the
sample period, while eff constantly shows a

positive growth. Especially in the 2000s, tech
tends to be negative growth (tech<1), while
¢/f continues to be positive growth.

eff sd represents the standard deviations of
efficiency change. The sample mean of eff sd
has an upward trend from the second half of
the 1990s to the 2000s, which means that the
difference in productivity between the firms
with highest productivity and the other firms
has had a larger variance in that period, and the
uncertainty of a firm's relative productivity
deviation from the most efficient firm’s produc-
tivity is getting higher.

tech_sd denotes the standard deviations of
technical change. which means variance in
shifts of the technological frontier from the
previous year to the current year. In terms of
uncertainty, the time-series trend of the mean
of tech_sd after the second half of the 1990s is,
on average, similar to that of the mean of eff_sd.

Thus, according to the descriptive statistics
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Table 2. Correlation matrix of uncertainty variables

malm_sd stockvol eps_sd per_ sd sales_sd
malm_sd 1.0000 — — — =
stackvol 0.0263 1.0000 - s -
eps_sd 0.0005 —0.0102 1.0000 —_ -
ber_sd 0.0050 0.0273 0.0028 1.0000 -
sales_sd 0.0217 —0.0780 0.0155 —0.0079 1.0000

as above, it is implied that the catch-up of non-
efficient firms toward the most efficient firms,
not a positive shift of the technological frontier
of the most efficient firms, contributed to
recovery of productivity growth as indicated
by MPI in the 2000s. On the other hand, it is
also represented that the uncertainty in both
the technological frontier's shift and relative
change of productivity deviation from the
frontier increase in the same period.

Table 2 is a correlation matrix of uncertainty
indicators: Recent three-vear standard devia-
tions of productivity growth (malm_sd), sales
(sales_sd), earnings per share (eps_sd), and
profit earnings ratio (per_sd), and one-year
volatility of stock prices (stockvol). It is shown
that the uncertainty of productivity growth has
positive but low correlations with other indica-
tors, but the correlations are relatively higher
with sales uncertainty and stock price volatili-
ty. Thus we compare the estimation results
using malm_sd, sales_sd or stockvol with those
using eps_sd and per_sd in the following
chapter.

8. Estimation results

Table 3 shows the result of panel data
estimation with linear regression, according to
a basic investment function with two explana-
tory variables, Tobin's q and cashflow, on I/K.
In terms of both marginal q and average q. q
has a significant positive effect on I/K.

However, the coefficients of cashflow in the
model with marginal q is positive but insignifi-
cant. Also, the coefficients of g are quite small,
compared with the previous literature such as
Suzuki [2001] and Tanaka [2004].

Table 4 represents the result of the same
linear regression but adding the uncertainty
variables similarly used in previous literature.
In the models with uncertainty indicators of
earning per share, profit earnings ratio, and
stock price volatility, it is not found that
explanatory variables of g, cash flow, or
uncertainty indices are significant. The coeffi-
cients of q are also smaller than the previous
studies of Suzuki [2001], Tanaka (2004] and so
forth. On the other hand, the variable of sales
growth uncertainty has proper signs of coeffi-
cients and significance in all the models,
although the coefficients of g are smaller than
those of the previous studies.

Table 5-1 represents the result of regression
adding the uncertainty variable, malm_sd into
the equation (1). The sign of the coefficient of
malm_sd, the standard deviation in MPI over
three years, is expected as negative on the
hypothesis that increasing uncertainty de-
creases investment. According to the result of
the estimation with average q, the sign of the
coefficient of malm_sd is negative, and the size
of the coefficients of q turns out to be a fair level
compared with the previous literature such as
Suzuki [2001], Tanaka [2004] and Hori et al
[2004]. By the estimation with marginal q, the
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completely removed. Backward productivity
growth might derive from negative shock of
demand. Thus it should be noted that the
indices of uncertainty of productivity growth
here could be partly interpreted as uncertainty
of demand shock as well as that of pure
technological progress.

In order to test the robustness of the results
above from the viewpoint of endogenous bias,
the dynamic panel data models are estimated
using GMM estimators indicated by Arellano
and Bond [1991]. Table 7 shows the results of
estimating the same variables of Tables 5-2, 6-
L. and 6-2 by using the Arellano-Bond models.
Table 7-1 shows that the estimation result of
the model including average q holds the
significance of all coefficients and the sizes of
the coefficients are almost similar to those of
the OLS estimators in Table 5-2. This implies
robustness of the model, while the coefficient of
the standard deviation of productivity growth
turns positive in the model including marginal
@, which implies possible endogenous bias.

Table 7-2 represents the dynamic panel
estimation results of the models equivalent to
those of Tables 6-1 and 6-2, which include the
variables of average q, eff. and tech. The signs
and significance of the coefficients are almost
held in Table 7-2, and those sizes are overall
comparable to Tables 6-1 and 6-2. Table 7-2
also represents the results of the estimation
with divided sample periods, and the implica-
tion that eff sd has a larger effect on invest-
ment in FY1986-FY1994 while it has a smaller
effect in FY1995-FY2004 is maintained.

Tables 8 and 9 show the results from
estimating the above dynamic panel data
models by industry: manufacturing and non-
manufacturing. The estimation results are
almost same as those of the all-industry models

in Table 7. but the tendency for gff_sd to have a
larger effect on investment in FY1986-FY1994
but a smaller effect in FY1995-FY2004 is
represented more clearly in manufacturing
than in non-manufacturing. This implies that
the uncertainty of the technological frontier,
especially in manufacturing, has been relatively
more important since the late-1990s.

9. Concluding remarks

This study aims to investigate the factors
that weakened Japan's private fixed invest-
ment since the 1990s, focusing on the effect of
uncertainty in productivity growth on invest-
ment. The main hypothesis is that increasing
uncertainty in productivity growth, a proxy for
technological progress, has a negative effect on
fixed investment. In order to empirically clarify
such an effect, using the panel data on listed
Japanese firms based on their financial state-
ment, I conduct panel data analysis to estimate
Tobin's g-type investment functions, introduc-
ing the variables of uncertainty in productivity.
These variables are computed by the popular
DEA method, and overall productivity index
(MPI). shifts of a technological frontier (tech-
nical changes) and changes in deviation from a
technological frontier (efficiency changes) are
computed for each firm.

According to the calculated productivity
indices above, the following findings are
demonstrated: (a) In terms of time-series
productivity growth, in the 1990s after the
bubble vears, MPI consecutively showed a
negative growth, but in the 2000s the trend
turned to be a positive growth; (b) That
overall positive growth in the 2000s is expected
to derive from the catch-up of non-efficient
firms towards most efficient firms, not a
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positive shift of the frontier by most efficient
firms’ technelogical progress; (¢) On the other
hand. in terms of uncertainty of productivity
growth, both variances in the frontier's shift
and the relative deviation change have been
increasing in the 2000s.

Moreover, the results from the fixed-effect
model estimation of investment functions with
average q and marginal q suggest the follow-
ing: (a) Average q and marginal q are proven
significant variables to explain investment by
controlling the uncertainty of productivity and
the indirect industry-level effect of expected
demand growth: (b) Higher uncertainty in
productivity growth has a negative effect on
investment; (c) Such a negative effect on invest-
ment is weakened if a firm belongs to an indus-
try with greatly expected demand growth:
(d) Since the late-1990s, higher uncertainty
in the shifting of the technological frontier
has had a relatively larger negative effect on
investment, especially in manufacturing.

A great deal of the relevant literature
investigates the factors that wealkened private
fixed investment in Japan's lost decade after
the bubble collapse, and, from the empirical
results of this study, it is demonstrated that
increasing uncertainty in firms' productivity
growth is one of those factors, and particularly
the uncertainty in the shifting of a technologi-
cal frontier has recently had a significant effect
on investment. Accordingly, a policy implica-
tion is suggested in which the government talke
measures to promote private fixed investment
not only by uniform support throughout
companies, such as changing depreciation rules
in tax reform, but also by encouraging market
competition by highly productive firms. For
example, deregulation of market entry, support
for research and development, and so forth

could result in leading firms gaining confidence
in the future path of a technological frontier.
However, at the same time, it is expected
that firms would enhance their capability of
managing risk in various projects and business
environment such as investment, research and
development, financing, and external demand.
Particularly, the risk management of the future
technological progress is more difficult for
firms on the technological frontier. Thus, for
those firms it is important to establish proper
risk evaluation and a management system that
leads to reducing the negative effect of
increasing uncertainty on investment and to
efficiently investing in future projects.

Appendix

It is assumed that a firm uses multiple inputs
of x=1(x, -, &) to produce multiple outputs
of y= (', -, ¥ in the time period t=1, -+, T.
Production technology is defined using the
output set, P, as follows:

P(z) =y 2, can produce y,at time &}, =1, . T (4)

Production technology is characterized by
the output distance function (Fireetal. [1985])
as:

DNz, y) =mingl&: (z, y/O)EP} (3)

The distance function is less than or equal to
one, if output y belongs to the production
possibility set of x. Particularly. the distance
function is equal to one, if v belongs to the
technological frontier of the production possi-
bility set, and a firm that produces y is
considered most technically efficient.

Using this concept, Fire et al. [1985] shows
that the Malmquist productivity index (M)
between f and t+1 can be calculated by two
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M of more than one indicates positive
productivity growth, while M of less than one
negative growth. In the above equation, the
term fech represents a movement of technolog-
ical frontier from ¢ to t+I1, which means
improving or worsening of best-practice firms’
productivity. The term eff represents moving
closer (catch-up) to or diverging from the
frontier in the period ¢ to ¢+ 1. M results from
combining those two productivity changes.

FEAR 1.0 developed by Wilson [2007] is
used for calculating the distance functions and
the index. This can handle Data Envelopment
Analysis. a popular non-parametric method.
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Abstract

The paper pursues the factors which have been contributing to the drastic expansion and decline
in the retail industry of Japan over the past 50 years by employing the least squares method of
regression analysis with 1884-2002 financial data of 20 chain-store retail firms. The estimated result
says, in conclusion. that as the establishment of new stores one after another in order to make the
scale larger is inevitable in the chain-store retail industry, management by excessive dependence
on borrowed capital is too risky to be burdened with the reduction of profit by the increase in
interest payment as a result.
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[ntroduction

The most typical market behavior of the
Japanese Chain-Store Retail Industry, charac-
terized as an industrial organization, is the
placement of capital into asset investment for
the establishment of new stores in order to
expand the scale of the industry. As an
outcome. planning a workable strategy to
enable such necessary investment becomes
one of the most critical tasks of successful
business operation in this sector.

One hypothesis is that asset investment
would increase both sales and profits, referred
as the so-called leverage effect, and was tested
by using the cross-sectional data of 20 chain-
store retail firms for the 1984-2002 period. The
regression analysis resulted in support for the
assumption that asset investment would con-
tribute to increase in both sales and profits.
However, the findings refuted the idea that
asset investment could enlarge profits or keep
the firm going on when more excessive bor-
rowed capital is invested than owned capital.
It is concluded that the firm with a propensity
to borrowed-capital-dependency would tend
towards bankruptey in the long run.

L. Structural changes of the retail industry
and the theory of industrial organization

1.1 Structural changes of sales form.

In place of traditional personal retail stores”,
the emergence of chain-stores that buy and sell
various kinds of products in large volumes at

1) The traditional personal retail stores of different types
which are usually classified by kind of sales goods
primarily gather in a street and manage forming a
shopping districts.

low prices was the first step in the change of
Japanese retail institutions’ sales structure
(Tkeda, 2004). As the name suggests, the basic
business strategy of the chain-store retail
industry is to build stores which connect like a
chain, and to dominate the surrounding area®.
To build stores with such tendencies, you could
say, it is inevitable for the chain-store retail
industry to develop, to find a success template
capable of propelling business into the future,
and to kill off losers (Alenn, 2000).

In a period of rapid economic growth the
chain-store retail industry has built more and
more stores, and Japanese GDP accounts for
about 60 percent of the consumption sector,
with most of the retail sales. This period can be
said to be a period of structural changes toward
the first growth in the retail industry (Miyaza-
wa, 1995). Between 1955-1990, was the era
depicted essentially by the pursuit of econo-
mies of scale.

Since 1991, following the collapse of bubble
economy, despite the decline in demand, the
grueling battle for existence in the chain-
store retail industry was still depicted by the
building of a flood of new stores, which
increased debt. This naturally led to the
decrease not only in sales but also in profits for
each store as a whole. Japanese retail industry
has never hefore experienced such an unprece-
dented change for the worse in financial
position. As a result, many famous large chain-
stores went bankrupt. This triggered the
chain-store retail industry’'s business policy

2) It is to place a specific area under the control of a
retailer by concentration on establishing many new
stores. The market behavior of domination for the specific
area by a retailer is carried out for the purpose of
reasonably running logistics, sales promotion and adminis-
tration including elimination of competitors.



EHERY y—FL MBEF1F

Figure 1. Sales, the number of stores, and floor space on retail (% change)

(%)
30
20 \ T "J"”u"”“-/*\“' —x
- /".....,
10 2 B LTI+
-
0 s
—10
.720 -
1982 85 88 91 94 97 99 2002
(Year)
—4-- The number of all retail stores ~ —=— The number of department stores ~ —4— The number of GMS stores

—— The number of SM stores
—+— Sales of all retail industry

--#-- The number of CVS stores

--<a-- Floor space

Note: GMS+-General Merchandise Store, $M:--Supermarket. CVS-+-Convenience Store

Sources: Retrieved from the commercial statistical tables.

centered on taking advantage of owned capital.
This strategy was completely separate from
the previous expansion policy funded by
borrowed capital. The timing of the second
phase of such reduction can be considered as a
structural change from 1991 to 2000. During
that time, the chain-store retail industry
regarded economies of scope as important in the
pursuit of the management efficiency with the
collaboration of different kinds of projects in
the similar area making the best use of
COMIMON resources.

In the period from 2001 to now, the third
trend of structural change, which is quite
different from the past, has come. The main
reason is derived from the peculiar circumstan-
ces facing Japan today—an aged society, a low
birth rate and a decrease in population—which
means that economic prosperity can never be
achieved through consumption. Moreover, the
aged society unfortunately has a negative
effect on the expectation of supply of a useful
young labor force. Supply of the labor force is
one of most critical factors for growing the
economy from the point of view of macroeco-
nomics (Stiglitz, 1997).

If we refer to the first phase as growth or
development phrase and the second phase as
stagnation or decline phrase, the third phase
will be considered to be the convergence phrase
across the entire retail industry. A feature of
convergence phase is the sharing of resources
among different companies in relationship
management with the idea of economies of
consolidation. This has placed focus on forming
new types of business organization through
merger and acquisition, holding companies,
business alliances, and other methods which
are the important ways for corporations to
reallocate resources and execute next strat-
egies. It was noted that USA and UK retail
industry experienced these activities during
1980s with the market structural change of
disappearing many corporations (Koller, Goed-
hart, Wessels, 2005, Mcgoldrick, 1990).

The convergence can be regarded as the
stage preceded the wheel on Malcolm P.
McNair's hypothesis of the Wheel of Retatling
which was introduced at the University of
Pittsburg in 1957 (McNair, 1958). On the basis
of hypothesis by McNair, The Evolution of
Retail Institutions in The United States was

WFFE%7C ¢ A Quantitative Analysis on the Market Behaviors and Performances of the Chain-store Retail Industry in Japan

published in 1976 (McNair. May, 1976). Al-
though the retail life cycle like the wheel is an
evolutionary process that can not be counter-
acted, it provides retailers and suppliers with
opportunities to sustain profits (Davidson, Bates,
and Bass, 1976).

Figure 1 shows the time series changes of
overall retail sales, the number of stores, floor
space, and the number of stores in each type of
store formats” in Japan. Since around 1991 all
of the indicators on the graph are nearly
downward-sloping. Although the floor space is
almost steady throughout the entire period,
since 1985 the number of all retail stores has
been decreasing as a whole showing negative
figure. This is due to the disappearance of small
traditional personal retail stores and the
transformation into large-scale stores” by the
various types of store formats.

However, even the number of such large-
scale stores has experienced a continuous
reduction since 1991. In particular, the reduc-
tion of the number of Department Stores and
GMSs in need of large capital investment will
probably continue further. According to the
latest developments, the total sales of Conven-
ience Stores have exceeded the overall sales of
Department Stores in 2008. Most Department
Stores in Japan will probably face difficulties in
continuing to operate before long due to their
inflexibility and conservatism in management.
Their inflexibility and conservative nature
means a lack of adaptability for the rapid
changes of the retail industry (Tamura. 2008).

It was recently announced that every GMS

3) The so-called supermarket, homecenter, and drugstore
classified by the difference of sales form.

4) A mass retailer of different types of store formats in
replacing traditional personal retail store is mainly
managed by forming a chain-store.

retail firm has temporarily discontinued con-
struction of any new superstores with the idea
of big malls required huge investments, as the
return on investment has deteriorated remark-
ably due to the stagnation of consumption.

1.2 Changes in the structure of logistics

In the past, most traditional personal retail
stores have been under the control of the
manufacturing industry due to vertical integra-
tion, including such vertical restraints as resale
price maintenance, vertical territorial and
customer restrictions, and exclusive dealing
(Kuwahara, 1988). However, this vertical chan-
nel control of retailers by the manufacturing
industry has been challenged by the develop-
ment of the assortment of products through
continual construction of new large-scale chain-
stores. There is no necessity any longer for the
chain-store retail industry to depend on a
specific manufacturer as a supplier of products.
Chain-stores need to buy many different kinds
of products from various suppliers outside the
vertical control of the manufacturing industry,
in order to satisfy customers.

The characteristic feature of chain-store
management is the centralization of all impor-
tant decision-making at headquarters through
the chain operation. These include purchasing
of products, control of logistics, planning sales
promotion, and supervision for each store.
Accordingly, each store of the chain-store retail
industry is under the vertical control of its own
headquarters, apart from the vertical restraints
by manufacturing industry (Tamura, 2001). The
management method of the chain operation
arises from the basic business strategy of the
chain-store retail industry, which as mentioned
above, is to dominate the surrounding area.

The rational object on the domination by
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Table 1. Evolution of Logistics

Way Content

Purpose Features

In the 1980s | EOS | - Automatic system

« Sales expansion
« TC trial + Each item control
+ Shortening lead times | * Unit price rise

+ Large item. small volume's production,
high frequency

In the 1990s | EDI

+ Accuracy improvement | = Cost reduction

* Products import

« SCM trial - Partial optimization + Avoiding the risk of stock
« DC trial + Unit price fall
2000~ SCM | - Information sharing | - Assorted varieties + CPFR

DCM | - DC and cross-dock

| * Total optimization

+ Category management

Note: EOS++-Electronic Ordering System, EDI--Electronic Data Interchange, DC-Distribution Center, TC-Transfer Center, CPFR-+
(See Below), SCM+*-Supply Chain Management, DCM---Demand Chain Management

Sources: PALTAC Corporation, Inc.

surrounding area with too many newly estab-
lished chain-stores is to firstly streamline
delivery. Good judgment for the determination
of the substantial capital investment in the
delivery mechanism is now considered to
decide the fate of a chain-store. The delivery
mechanism does not only mean to move a
product from right to left, but also need for the
purpose of satisfying diversified demands of
customers as the so-called customer satisfaction
(CS). It aims at the optimization throughout
the entire process which is efficient and useful
for planning, implementing and for controlling
the flow of products, storages, services, and
related informations from the beginning to
ending point. The concept is defined as logistics
which is a part of supply-chain process (Tajima,
Harada, 1997). The logistics means a kind of
appui by troops in rear in a war. The logistic
systems that have made major changes since
2000 in particular is now built by the collabora-
tion with retailers, manufacturers, and whole-
salers. The optimization throughout the entire
process is never achieved without the coopera-
tion of each individual part by them for the
huge organization of logistics as SCM and DCM
(Eastham, Liz, Stephen, 2001).

Table 1 shows the evolution of logistics after

systemizing since 1980s. It was brought about
by the development of information technology.
Before then, not only the retailers but also the
wholesalers and manufacturers have fulfilled
the laborious worlks on distribution by hand
with a lot of labor force. Therefore, it is not too
much to say that the rapid progress of
information technology with computerization
has caused a kind of distribution revolution
which was the quite different phenomenon
compared to it of former times. The time for
evolution of logistics is a little lagged but is
almost in the same period of stream as market
behaviors of growth, decline and convergence
in the chain-store retail industry as mentioned
above.

SCM and DCM refer to the new sales
management system based on demand fore-
cast. SCM from the supply side and DCM from
the demand side seek the optimal performance.
The planned production by manufacturer, the
planned delivery by wholesaler, and the
planned sale by retailer will be performed
according to the demand forecast. If at the
DCM the demand forecast by retailer is not in
accord with the demands of the market, the
collaboration among them can not meet the
optimal performance. The market research of
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supply and demand must be required to be
precise, as the demand forecast is always
changeable by reason of economic conditions,
government’s industrial policy, seasonal cli-
mate, lifestyle and hobbies and tastes of
consumers, fashion, and price.

The CPFR which is an abbreviation of
Collaborative Planning Forecasting and Re-
plenishment in table 1 means the business plan,
demand forecast, and replenishment brought
forth by working together with a manufactur-
er, a wholesaler, and a retailer. It is critical that
the chain-store industry makes the accurate
forecast of demand by CPFR with the latest
reliable data, in order not to produce the
useless expired stock in inventory.

From the point of view of CS, wholesalers
must deliver products just in time to retailers,
using together with the DC and TC. Either of
them is chosen according to the quantity, scale,
and characteristics of goods. In recent years,
despite the large amount of investment cost,
the DC has been the mainstream in the
collaboration with manufacturer and retailer
from the perspective of total cost reduction
because of the whole rationalization process.

The cross-dock in table 1 that was recently
introduced and already practiced in the U.S.
means the rational warehouse functions in
which wholesaler ships goods with the immedi-
ate assortment of items without stocking them
long time for the purpose of avoiding waste of
money and time after being put in storage in
warehouses.

Considering the evolution of logistics apply-
ing to the basic concept on the theory of
industrial organization the purpose and con-
tents of EQS, EDI, SCM, and DCM introduced
after the 1980s may be the market behaviors in
response to the market structural changes of

chain-store retail industry, and the distinctive
features like improvemets of entire manage-
ment including avoidance of inventory risk
brought about by the market behaviors may be
the market performances. Today, the structure
of logistic systems is formed by these primary
factors, in order to increase the efficiency of
whole management on a chain-store retail
industry.

1.3 The theory of industrial organization

The market structure, the market behavior,
and the market performance which link
together like the above are the basic concepts
of the theory of industrial organization (Bain,
1968, Baba, 1980). The main object of study for it
has been for the manufacturing industry so far.
Applying the theory to the chain-store retail
industry, the point of view on the market
structure may be about the change of the
number and the scale of corporations. Regard-
ing the market behavior there may be about
noteworthy phenomenon of the keen competi-
tion among a large number of new stores
establishing one after another and also about
SCM and DCM in pursuit of improvement for
the logistics. The market performance may be
generally about the results for sales, market
share, and profit.

The main subject of report is a quantitative
study by the method of regression analysis in
order to demonstrate these concepts based on
the theory of industrial organization for the
chain-store retail industry adopting the finan-
cial time series data of the sales, the operating
profit or loss, and the net profit or loss in
retailers. Through the regression analysis with
the data, the actual conditions of capital
efficiency were made clear on the market
performance caused by the changes of market
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behavior with the passage of time. This report
also goes into the details of some informative
facts and findings revealed through it. The
point of view for regression analysis is mainly
in accordance with the theory of Introduction
to Econometrics in Second Edition (Maddala,
1992).

2. The hypothesis of market behavior

2.1 Determinants of sales
2.1.1 The selection of areas for new stores

An area’s good or bad elements with respect
to new stores largely influence the sales, so the
exact market research of circumstances for the
surrounding area is necessary. The elements
are the trade-area population, population densi-
ty, total market scale, market scale of each item
for goods, traffic conditions, housing character-
istics, school distribution map, income level,
industrial characteristics and scale, competi-
tors, and the access to store. The predicted
environmental changes in the future will
become the primary factors for increase or
decrease in the sales. These changes are
caused by migration of inflow or outflow, and
by building of new bridges. bypasses, express-
ways, apartment houses and housing develop-
ments. Whether to establish a new store will be
determined considering all these elements
which are the most essential factors to bring
the sales.
2.1.2 Investment and asset form

ROI® is the most notable benchmark index
for market performance brought after making
the investment of capital in establishment of

5) ROI which is an abbreviation of return on investment
means a turnover ratio of total capital employed. It is one
of the important financial indicators on return of ordinary
profit for the total capital employed.

new stores (Ueno. 2004). The question is
whether the capital raised is invested in any
area and any asset form, as ROI results become
quite different according to the type of
investment in lands and buildings, such as fixed
assets, lease, or securitization. Generally speak-
ing, the larger sales are relatively to total
capital employed as a whole, the larger ROT will
be. However, this depends on the ratio of
profits to sales. There is nothing like the early
return of invested capital for the avoidance of
management risk in a rapidly changing envi-
ronment. The surplus from the early return of
invested capital brings about good opportunity
to prepare the next reinvestment for future
stores. The sales budget is finally determined
in view of these many elements of ROL A
company's value, in a sense, depends on ROI
and its ability to grow (Koller, Goedhart and
Wessels. 2005). The total capital employed
forms a more realistic basis as market value
accounting than book value accounting.
2.1.3 The allocation of managerial resources
The efficient allocations of managerial re-
sources, such as inventories, logistic systems,
staffs, advertisements, services, display fix-
tures, and decorations have a good influence on
the sales. Services, in general, mean the sales
promotions like various coupons and discount-
ing prices for goods on sale. Although the
investment in the logistic systems organized
by information technology needs a lot of money
in the allocation of managerial resources, its
market behavior is so effective as the market
performance that it will be always possible to
deliver the quantity of goods demanded by
consumers just in time. As a result, the
decrease of opportunity loss in sales will be
accomplished even though a retailer puts too
much money in establishing the logistic sys-
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tems. The increase or decrease in sales,
therefore, depends on the effective allocation of
managerial resources.

The increase in sales not only by the
investment in the fixed assets to stores and
lands but by other factors of the above brings
about the good opportunity to build the next
new stores for increasing more sales than
before. Accordingly, the sales increase from the
previous year to the present year becomes the
explanatory factor for the increase in the
number of new stores that will have influence
on the sales. On the other hand, the sales
decrease brings about fixed assets reduction
because the existing stores often disappear by
a withdrawal from the market, This fact is why
the establishment of new stores by the
continual investment in fixed assets is inevita-
ble for sales increase as stated before. In either
case, the hypothesis is now built up on the
assumption that the sales can be explained by
two following factors. The one is the fixed
assets balance of previous year, and the other is
the changes in sales from previous year.

2.2 Factors of profit
2.2.1 The market performance by the sale's
activities: Operating profit or loss (Py)
The gross profit on sales is the profit which
subtracts the cost of goods sold from the sales.
The cost of goods sold is the typical variable
cost which changes by the amount of inventory
laid in stock after buying-in. The gross profit
which is the basic profit for payving the
expenses naturally changes in proportion to
the sales as well as the cost of goods sold. After
subtracting all of expenses from the gross
profit, the rest is the operating profit or loss.
The expenses like personnel expenditures
and advertising costs commonly called the

selling and general administrative expenses
are looked upon the fixed costs except some of
accounts. Each amount of them is decided in
accordance with the allocation of the manageri-
al resources. In expenses, the rents, the
depreciation costs, and the taxes and dues
become different by the asset forms of invest-
ment. The operating profit or loss is the profit
or loss brought by the sale's activities. The
increase or decrease in operating profit or loss
as well as that in the gross profit is, mostly,
influenced by the sales in addition to the slight
influence of some expenses by the allocation of
managerial resources.

2.2.2 The market performances by all busi-

ness activities: Net profit or loss (P)

The profit adjusted simply adding the non-
operating revenues and subtracting the non-
operating expenses is called the ordinary profit
or loss. After adjusting again the extraordinary
gain or loss from the ordinary profit or loss, the
amount of income before taxes comes out. The
rest obtained after paying the corporation tax,
the business tax, and the inhabitants tax
calculated on the basis of the income before tax,
is the real corporate gain or loss, the so-called
net profit.

The problem which should be carefully paid
attention to is the contents of invested capital
raised for building new stores in competition
with other retailers. In terms of the manage-
ment ideal, it is to be most desired that an
owned capital® (C,) should be used in invest-
ment regarding ROI and ROE” (Watanabe,

6) A capital stock. a legal capital reserve, and a capital
surplus under the rule of commercial law. The arrange-
ment was changed to a net asset under the rule of new
corporation law from 2006 on a balance sheet.

7) ROE means a ratio of return on equity which is one of
the significantly financial indicators on return of the net
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1997). However, when the market is growing,
the new stores have to be established with
much borrowed capitalw (debt, Cs) by neces-
sity to obtain more sales shares because of the
fierce competition among many retailers. As a
result, the burden of interest between P, and P
becomes a problem. It does not come to the
surface so seriously when the market is
growing, but it becomes heavy for a retailer as
the extraordinary losses which are the nega-
tive market performances caused by the
burden of interest increase when the market is
declining. A net profit or loss is one of the most
notable market performances brought as an
outcome of all corporate business activities for
a certain period.

The hypothesis that the operating profit or
loss and the net profit or loss can be explained
by two factors, namely, the fixed assets balance
of previous year and the amount of (C,—C,),is
now built up, considering the premises that the
increase or decrease in fixed assets by expand-
ing corporate scale with the establishment of
new stores as well as by forming logistics
systems in pursuit of effectiveness affects the
operating profit or loss linking to the sales and
the gross profit, and that the increase or
decrease in borrowed capital affects the net
profit by the interest payment.

3. Regression analysis of market perform-
ance: for the period 1984~2002

Based on the above hypothesis, the following
equation of first degree is set up as the
regression equation that explains the sales of

profit for owned capital.

8) It means a general term for notes payable, accounts
payable, long term and short term debts. corporate bonds,
and for other debts.

the chain-store retail industry.
S=ntnF-trZ (1-9)

Notes: S=sales

F_,=fixed assets balance of previous

year

Z=changes in sales from previous year

The following equation of first degree is also

set up as the regression equation that explains
the operating profit or loss, and the net profit or
loss.

P] =au+a|F_.+ag(Cu—-C1) (l—Pl)
P=by+F-;+b:(C:—C1) (1—F)

Notes: Py=operating profit or loss

P=net profit or loss

Ci=owned capital balance at end of

year

C,=borrowed capital balance at end of

year
Sources: Financial record of corporation.  Unit;

one hundred million yen
F-| means the gestation period of one year

for fixed assets needed from the beginning of
planning a new store to the ending of opening
it. Concerning the coefficient of (1—S) equa-
tion, the sign of 7, and 7 is supposed to be
positive on the premise that the accelerated
establishment on the number of new stores
followed by both of the increase in fixed assets
and in the sales compared with previous year
increases the sales as a natural outcome. On the
other hand, about the coefficient of (1—P;) and
(1—P) equation the market performances of
sales increase by the increase in fixed assets is
expected to be positive on both signs of a; and
by, but the estimated result on both of a, and b
is highly supposed to be negative when C.>C,
becomes the factor of pressure for manage-
ment by reason of the stagnant consumption.
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Table 2. Estimated results of (1—S)

Estimated results of coefficient and t-value Coefficient of determination | Standard error
adjusted for the degrees of

Year o tvalue | 7 | tvalue 2] t-value freedom R Se

1985 | —159.950 [ —0.66 |2.280 | 12.74 6.178 3.79 0.98 569.55
1986 | —25.135| —0.09 | 2.324 9.81 4.123 3.18 0.97 649.65
1987 | —20.256 | —0.06 | 2.773 | 12.75 2.381 2.27 0.96 811.31
1988 | —16.985| —0.07 | 1.955| 7.9%4 6.277 5.81 0.98 553.21
1989 —2.595| —0.01 |1.883 6.15 5.254 5.46 0.98 732.41
1990 | —480.382 | —0.86 |2.449| 6.02 4.196 2.25 0.94 1313.23
1991 | —486.760 | —0.62 | 2.970 5.72 1.268 0.56 0.90 1765.57
1992 | —633.790 | —0.10 | 2.202 | 5.86 4.659 3.46 0.94 1453.41
1993 | —304.351 | —0.60 | 2.670 | 14.71 1.558 0.78 0.92 1567.90
1994 | —253.962 | —0.50 | 2.516 | 12.62 0.584 0.34 0.91 1647.02
1995 | —258.300 | —0.50 | 2.419 | 10.12 1.212 2.60 0.94 1559.40
1996 | —208.565 | —0.64 | 2.495 | 26.72 | —2.362 | —1.93 0.97 1022.91
1997 | —229.456 | —0.78 | 2.500 | 28.67 | —1.485 | —1.92 0.98 946.42
1998 | —450.398 | —1.25 | 2.410 | 21.98 0.321 0.19 0.96 1176.12
1999 | —418.448 | —1.40 | 2.345| 26.52 | —0.613 | —1.00 0.98 947 .86
2000 | —325.330 | —0.90 | 2.240 | 20.53 0.221 0.35 0.97 1109.85
2001 | —312.281 | —0.95 | 2.095| 24.57 | —0.157 | —0.48 0.97 1000.88
2002 | —217.200 | —1.09 | 1.986 | 36.74 0.696 2.73 0.99 579.71

The financial time series data from 1984 to
2002 of 20 chain-store retail firms was used for
the regression analysis. The estimate of the
coefficient is indicated by the cross-section
analysis with the financial data for each retailer
of each year (Tatemoto, Matsugi, 1973). The
financial data in detail shows from 1985, but the
amount of only S and F for each retailer in 1984
is picked up for Z and F-,. Data availability is
the reason why the 20 retailers were chosen.
As there were not many retailing firms listed
on the stock market in 1985, it was difficult to
accumulate the financial data of even 20 chain-
store retail firms. This choice was necessary. In
spite of the fact that the circumstances of stock
market for the entire retail industry had not
yet reached maturity at the time, each of them
selected was well known, due to their rapid
growth with the early listing, as leaders in each
store format of chain-store retail industry,
across the country.

The financial data of each chain-store retail

firm until 2002 is based on the unconsolidated
separate accounting. In compliance with inter-
national accounting standards adopted consec-
utively in Japan since 2000 the unconsolidated
accounting date of most retailers has not been
released with the passage of time by reason of
gradual change to the consolidated accounting,
and accordingly, it has become difficult to
accumulate them since around this time.
However, it is possible enough to seize the
essence of retailing trends with the financial
data until then.

The financial data of Department Stores has
not been used, as it is hard to regard a De-
partment Store as representative of the chain-
store format. The management method of each
Department Store is independent in each area
leaving chain operation out of consideration.
Most Department Stores establish their own
multistory building with a heavy capital invest-
ment in big cities which have a large popula-
tion. Accordingly, a Department Store can not
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afford to dominate the surrounding area.

3.1 Estimated results of sales (1—S)

The estimation on coefficient of (1—S8) is
shown in table 2 as a result calculated by the
least squares method using the financial data of
20 chain-store retailers.

Firstly, considering the coefficient of deter-
mination adjusted for the degrees of freedom
(R%). the (1—S) explains more than 95% with
2 variables of the gestation period of one vear
for fixed assets (F-;) and of the changes in
sales from previous vear (Z) in the sales
changes of 20 chain-store retail firms, as it was
beyond 0.95 in the first half of 1985~1989 and
in the latter half of 1996~2002. Even in the
interim period of 1990~1995, all of R* were
beyond 0.90, so that the (1—S) is considera-
bly explainable as the regression equation on
sales as a whole.

Secondly, the investment in fixed assets is
statistically recognized to be efficient for
increasing the sales, because the sign of 7, on
one year gestation period of fixed assets was
positive and the absolute t-value that indicates
the significance was also beyond 2 in all years.
The measure of coefficient was between 1.8
and 2.8. It means that the sales are expected to
increase the amount from 180,000,000 yen to
280,000,000 yen when putting 100,000,000
ven in the fixed assets. The sales increase is
about 240,000,000 yen on an average. 7
showed the drastic ups and downs in the
prosperous period of economy from 1985 to
1992, and it has become downward in the
declining period since 1993. The feature of this
trend indicates that the competition in estab-
lishment of the numbers of new stores was
extremely keen in the prosperous periods, and
that the effectiveness on the investment in

fixed assets was gradually diminishing because
of the stagnation in consumption from 1993 to
2002. This trend may be probably caused by
the sales decrease of each store with a flood of
too many stores in the period of zero-sum.

Lastly, 72 of the sales changes from previous
year was positive except 1996, 1997, 1999, and
2001, but the trend of 7: through all years was
almost downward. The absolute t-value of 72
was more than 2 for 7 years of 1985~1992
except 1991. It is estimated that the sales
increase of the present year has accelerated as
the market performance over the previous
vear, as 72 was positive and significant in the
prosperous times of the latter half period of
1980s. Gathering from the trend of 10 vears
from 1993 to 2002, it may be considered that
the efficiency on sales increase was already
gone because y, was negative for 4 times and
the absolute t-value was not statistically
significant as it was less than 2 except 1995 and
2002. Therefore, 72=0 can be assumed, and the
efficiency on sales increase has already disap-
peared.

The constant term 7, is not statistically
significant for the reason that it was negative
and that the absolute t-value was also below 2
in all years of 1985~2002, so the (1—S) can be
looked upon as an equation of the first degree
that passes through the origin because of the
impossibility of rejecting the statistical hypoth-
esis of 7,=0.

3.2 Estimated results of operating profit or
loss (1=Py), net profit or loss (1—P)
The estimated results that explain the (1—
P1) of operating profit or loss and the (1—P) of
net profit or loss are shown in table 3 and 4.
Firstly, analyzing the (1—P,) in accordance
with the results in table 3, it is explicable as the
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Table 3. Estimated results of (1—P,)

Estimated results of coefficient and t-value Coefficient of determination | Standard error
adjusted for the degrees of

Year Y t-value | a | t-value a t-value freedom R Se

1985 —1.249 | —0.07 | 0.146 9.00 | —0.064 | —4.12 0.91 40.53
1986 | —1.818| —0.12 | 0.157| 12.12 | —0.092 | —6.46 0.93 35.37
1987 —7.162 | —0.37 | 0.154 9.87 | —0.086| —4.91 0.90 45.97
1988 | —17.916 | —0.73 | 0.159 9.10 | —0.086 | —4.69 0.87 57.26
1989 | —17.973 | —0.72 | 0.166 | 10.51 | —0.098 | —5.89 0.90 57.58
1950 | —24.668 | —0.84 [ 0.156 9.53 | —0.102| —5.60 0.87 67.50
1991 | —31.730 [ —0.93 | 0.164 9.31 | —0.098| —5.43 0.87 78.25
1992 | —30.836 | —0.82 | 0.150 8.71 | —0.070 | —4.49 0.85 85.21
1893 | —1.906 | —0.09 | 0.116| 12.42 | —0.074 | —6.66 0.89 65.93
1994 0.009 | 0.0004 |0.083 9.94 | —0.059| —5.62 0.84 63.11
1995 2.272 0.15 | 0.076| 11.73 | —0.058 | —8.59 0.88 49.32
1996 —3.361| —0.28 |0.,082| 17.30 [ —0.058 | —10.38 0.94 40.08
1997 27.534 1.72 | 0.056 9.81 | —0.061 | —8.97 0.85 52.28
1998 33.364 1.80 | 0.042 6.58 | —0.062| —8.64 0.80 60.07
1999 11.293 0.79 | 0.051 | 10.77 | —0.045| —=7.93 0.86 46.03
2000 14.959 1.00 | 0.030 6.54 [ —0.021| —3.69 0.71 45.90
2001 —2.604 | —0.15 | 0.026 4.57 | —0.007| —1.55 0.56 52.41
2002 4.970 0.53 ().036| 12,76 | —0.008 | —4.02 0.92 27.18

Table 4. Estimated results of (1—P)

{ Estimated results of coefficient and t-value

Coefficient of determination | Standard error

adjusted for the degrees of

Year ba t-value by t-value I bz t-value freedom R Se
1985 | —1.495| —0.28 0.065| 13.18 | —0.049 | —10.39 0.93 ‘ 12.51
1986 2.059 .40 0.072 | 16.09 | —0.066 | —13.53 0.95 12.21
1987 1.699 0.20 0.076 | 11.30 | —0.070 | —9.29 0.91 19.83
1988 | —3.139| —0.28 0.081 | 10.22 | —0.070 | —8.48 0.89 25.83
1989 | —2.783 | —0.24 0.085| 11.78 | —0.076 | —10.03 0.92 26.35
1990 | —6.591 | —0.59 0.083| 13.20 | —0.080 ( —11.51 0.93 25.88
1991 | —14.653 | —1.06 0.086 | 12.07 | —0.074 | —10.16 0.92 31.58
1992 | —22.645| —1.18 0.091| 10.37 | —0.069| —8.77 0.90 43.36
1993 | —13.032 | —0.81 0.071 9.41 | —0.072| -8.17 0.84 52.35
1994 —7.477| —0.47 0.052 7.78 | —0.057 | —6.77 0.78 50.90
1995 3.862 0.31 0.044 8.30 | —0.069 | —12.52 0.89 40,40
1996 | —16.289 | —0.93 0.055 8.09 | —0.058| —7.17 0.79 57.68
1997 | —0.681 | —0.09 0.041 | 14.72 | —0.049 | —14.50 0.93 25.92
1998 | —13.285 | —0.87 0.039 7.46 | —0.053 | —8.95 0.82 49.51
1999 | —25.110 | —2.38 0.041 | 11.59 | —0.053 | —12.62 0.91 34.02
2000 | —18.673 | —1.08 0.030 5.66 | —0.045| —6.76 0.75 53.19
2001 60,747 0.61 | =0.010 | —0.31 | —0.104 | —3.85 0.59 304.93
2002 | 139192 1.00 | —0.024| —0.57 | —0.232| -7.02 0.8 404.86

regression equation of the operating profit or
loss as a whole, because R” was more than 0.85
for 14 times in 18 years and also more than

0.90 in 1985~1987, 1989, 1996, 2002.
Secondly. the (1—P) is considerably expli-
cable as well as the (1—P;) with the result that
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R® is more than 0.9 in the first half period of
1985~1992 except 0.89 in 1988 and more than
0.8 for 6 times in the latter half period of
1993~2002. However, the slightly downward
trend since 1993 means that R of (1—P) has
been going down compared with the period up
till then. It is considered that the other factors
except (C.—C;) like the increase in extraordi-
nary losses caused by the deterioration of
market have influenced on the trend.
If there are the different factors between (1

—P,) and (1—P) on the market performance
of the estimated results, they must be made
clear by trying to compare the estimated
results of a; and by. The sign of a, on (1—P;)
was positive and also t-value was significant
because of the fact that it was above 2 in all
years, so the effect that the investment in fixed
assets increases not only the sales but also the
operating profits is recognized. This is the
effect due to the increase in C» which forms a
part of F with C, for establishment of new
stores in the keen competition among the
chain-store retailers. Judging by the measure of
a; from 0.026 to 0.166 in table 3, the increase in
operating profit will be expected in the amount
from 2,600,000 yen to 16,000,000 yen when
putting 100,000,000 ven in the fixed assets.
The increase of operating profit is about
10,000,000 yen on an average.

The coefficient by on (1—P) is significant for
two reasons that it was all positive except 2001
and 2002, and that the absolute t-value was also
more than 2 in all except the same two years.
With these estimated results, the investment in
fixed assets is statistically recognized to
increase the net profit as well as the operating
profit. The measure of b, is around 0.054, so
the increase in net profit will be expected in the
amount of 5,400,000 yen on an average when

putting 100,000,000 yen in fixed assets. The
amount of increase in net profit is logically
smaller than it in operating profit because of
the interest payment for borrowed capital.

A definite difference of about 0.03 on an
average between a, and b; existed till 1992
when there was the beginning of declining
period of the sales. The amount of difference
means about 8,000,000 yen, as the F of fi-
nancial data is measured in the unit of one hun-
dred million yen. It might be caused mostly by
the interest payment. Since then, a, has been
getting closer to by showing the downward
trend. Although b, also has shown the down-
ward trend since then as a whole, the degree
of decline for by was smaller than it for a,. As
the (1—S) stated above, this trend means
the decline of P, caused by the sales reduc-
tion in relation to the gradual disappearance of
effectiveness on the investment in fixed assets
under the stagnation period of economy since
1993. Presuming this phenomenon from the
estimated results in the latter half period, the
increase or decrease in P, immediately comes
out to the surface as a market performance for
the investment in fixed assets but the increase
or decrease in P is not so drastic. The influence
of profit reduction on P will lag slightly because
of the interest payment and extraordinary
losses borne later compared with P, Even
though the downward trend of b, was slower, it
is considered that the reduction of effective-
ness for the investment in fixed assets brought
gradual pressure to bear upon a retailer and
made the heavy burden of interest payment
and other extraordinary losses since 1993.

Thirdly, at the estimated results of the
coefficient a, and b, in the table 3 and 4, both
are significant because of negative sign in all
vears, the absolute t-value of a; is more than 2
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for 17 times, and it of b. is also more than 2 in
all years. This fact made it clear that the
increase in borrowed capital brought about the
reduction of not only the operation profit but
the net profit. Therefore, it may safely be said
that the keen competition in building of new
stores on the chain-store retail industry has put
pressure upon the management of retailer
without any realization of the leverage effect in
debt?, contrary to a manager's expectation as
far as it was done by the increase in borrowed
capital.

In conclusion with these estimated results,
the establishment of new stores in hot pursuit
of only the sales increase with borrowed capital
causes the negative effect of pressure not only
for the operating profit by the increase in such
fixed costs as a depreciation, a rent, and a tax
and due but also for the net profit by the incre-
ase in interest payment and other extraordina-
ry losses like the losses on sale for equities and
lands. This fact denies the management logic of
the market behavior in which the chain-store
retail industry has controlled its organization
for a long time pursuing to increase only the
sales even with too much debt.

Although we already knew that the invest-
ment in fixed assets increased the sales judging
from the estimated results of 7: on the (1—S),
the estimated results of a; and b on the (1—Py)
and (1—P) made it clear that the investment in
fixed assets did not always increase the
operating profit nor the net profit according to
what sort of capital raised was used to the
investment.

Moreover, there is a difference between a:

9) When a corporation carries on business under the fixed
conditions that ROI is larger than the interest rate for
debt to use a borrowed capital is more profitable than te
use an owned capital. Leverage is an action by a lever.

and b of the first half period and the latter half
period at the border of around 1992. Before
1992, b, was always beyond a;. This means that
the effect of increased sales comparatively
made the bad influence by interest payment for
P lower increasing both of C, and C, in the
times when the investment in fixed assets
brought about the effect of increased sales. In
these times, the competition like the perpetual
sale at bargain by the allocation of managerial
resources is considered to have been intensive.

Since 1993, even in the period of failing to
increase the sales as much as expected in spite
of too much capital invested, the coefficient a,
of P, has been in the rising trend because of
strenuous efforts on the sales activity although
the sign is negative. And, the trend for
coefficient b; of P goes up slightly also showing
the negative sign. Judging from these estimat-
ed results, it is well understandable that the
negative market performance caused by the
investment in fixed assets increasing more
borrowed capital ran some of big retailers like
DAIEI and MYCAL into failure by the relative
enlargement of interest payment and other
extraordinary losses without the necessary
growth in sales volume.

The negative outlier of b. that table4
conspicuously shows in 2001 and 2002 came
mostly from the fact that each retailer made
the net profit low by means of the appropria-
tion for liability reserve as the extraordinary
losses at one time or a series of 2 or 3 years on
the shortage of allowance for retirement
benefits till then, in accordance with the
international accounting standards adopted
consecutively in Japan since 2000. The pre-
sumed reason why a has got closer to the
positive line since 2000 shown in table 3 is that
the financial data of NAGASAKIYA. KOTO-
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BUKIYA, MYCAL and MARUTOMI were
excluded from the table because of their
bankruptcy, in addition to the reason of the
positive efforts by other existing retailers.

Lastly, about the constant term a, and by,
both are not significant because the absolute t-
values were below 2 on a;in all years, and were
also below 2 for 17 times on ba. Accordingly.
the (1—P,) as well as the (1—P) can be looked
upon as an equation of the first degree that
passes through the origin because of the
impossibility of rejecting the statistical hypoth-
esis of a;=0 and h,=0.

The estimated results of the regression
analysis on the chain-store industry are as the
above. The following are three characteristics
of them.

(1) The investment in fixed assets like lands
and buildings at the establishment of new store
has the effect of the sales increase.

(2) The effects for the operating profit or loss
and for the net profit or loss are negative in
case of the increase in borrowed capital with
the result of putting pressure upon the
management of retailers without any realiza-
tion of the leverage effect in debt. In particular,
the enlargement of borrowed capital leads the
retailer up to failure when the increase in sales
grows dull or when the sales decrease.

(3) The management excessively relied upon
the borrowed capital involves great risks in the
long run because of many negative factors like
the interest payment and the extraordinary
losses which decrease the net profits. The
management based on the owned capital is
more sustainable, even though the establish-
ment of new stores one after another is evitable
for the chain-store retail industry

According to the real data, it is well known as
the solid information that the ratio of owned

capital on DAIEL. MYCAL, NAGASAKIYA,
KOTOBUKIYA and MARUTOMI was less
than 10% for one year before their failure of
business. This fact means that if the ratio of
borrowed capital in a retailer continues more
than 90% for one year every retailer may fall
into failure. Because the remaining power of
self-reliance for a retailer becomes too weak to
recover the business, no financial institution
supports a corporation any more than before in
a general sense of risk aversion for its
bankruptcy.

Conclusion

In the 2000s, the U.S. retail industry has been
continuing the personnel reduction in succes-
sion, despite the fact that the U.S. overall retail
sales. currently, tend to be increasing. This
means that the U.S. retail industry is expanding
the sales without increasing employment. They
have created an environment where SCM and
DCM can improve the labor productivity by
reaching almost complete computerization,
even while the workforce decreases. In the
past, because of the low productivity by labor-
intensive forms of work the U.S. retail industry
played the role of engine to create employment,
but the so-called last zone of employment as a
role has already disappeared by systematiza-
tion of connecting all parts of organization in a
corporation. This trend may soon spread to
Japanese retail industry for improving the
labor productivity. In that sense, the new
development geared towards CS like the
establishment of precise logistic systems is
necessary as an important factor for Japanese
entire distribution industry. The management
behavior must be also improved with a new
method which is different from the past
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primitive one in pursuit of sales increase only.

This paper is to demonstrate that the
inevitable establishment of too many new
stores in a chain-store retail industry has
invited the keen market competition with a
flood of stores, so that the return on investment
has necessarily declined. The enlargement of
borrowed capital that a retailer must have
continued to raise by reason of sustaining loss
upon loss inevitably makes the ratio of owned
capital low without bringing about the expect-
ed leverage effect in debt. As a result, such a
market behavior which takes no thought of
capital efficiency for the corporate sustainable
development causes a negative market per-
formance that profits decrease and losses
increase (Hori, 1980). The fact of failure in
business of DAIEI in the past shows the above
conclusion to be true.
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Abstract

Environmental and social consideration guidelines of Japan International Cooperation Agency
(JICA) ask the recipient countries for stakeholders’ participation and discussion. However, the
revision of the guidelines, which means change of donor country's institution, will not cause the
recipient country’s institution to change without a new governance. Because there are more than
two countries taking its part in ODA projects, “the environmental and social consideration
governance” should work beyond the two nations' government systems and is indispensable for a
better function of the guidelines.
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