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Abstract

We examine the impact of �nancial constraints on the behavior of 747 Japanese

�rms. Knowing that the design of an empirical test allowing to evaluate such an

impact remains a puzzle in the literature, we apply two di¤erent approaches to explore

the relationship between capital market imperfections and �rms��nancial policies in

Japan. Speci�cally, we rely on Fazzari et al.(1988) and use the sensitivity of investment

to internal funds to test for �nancial constraints. Alternatively, we deviate from this

widespread metric and apply the new cash-based methodology put forward by Almeida

et al.(2004). We �nd evidence proving that none of these approaches provide accurate

tests of �nancial constraints. After classifying �rms according to �ve distinct proxies

for �nancial frictions, we �nd that more severe constraints are not systematically

re�ected through a higher investment-cash �ow sensitivity. Turning to the cash-to-

cash �ow approach, we observe that even a priori less constrained �rms exhibit a

positive response of cash holdings to cash �ow shocks. This indicates that these

two established empirical tests fail to unambiguously appraise the impact of �nancial

constraints.
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1 Introduction

Prior to the nineties, the Japanese bank-centered �nancial system was often claimed to

be superior to the Anglo-American market-based system. However, the long-lasting and

poor performance of the Japanese economy over the last decade cast doubt on the validity

of this conventional view. Although di¤erent explanations have been put forward, such as

inadequate �scal policies, an over-investment during the asset bubble and a severe liquidity

trap, recent studies argue that the chronic slump may result from the partial failure of

the �nancial system in e¢ ciently allocating capital1. Accordingly, the decline of corporate

investment may stem from capital market imperfections rather than traditional policy

implications. More precisely, some Japanese �rms may face a lack of external capital

which constraint them in �nancing their potential investment.

Since the seminal paper by Modigliani and Miller (1958), many research have ques-

tioned the substitutability of internal and external �nance, primarily on the grounds that

there exists distinct imperfections in capital markets. Accordingly, some �rms may face

an external �nance premium that constrains their �nancial decisions. Based on this intu-

ition, a large body of the literature considers that the magnitude of �nancial constraints

increases as the wedge between internal and external cost of funds widens. It follows that

for a large cost di¤erential, �rms�investment should vary with the level of internal funds,

rather than only with the expected future pro�tability.

Starting with Fazzari, Hubbard and Petersen (1988), many studies use the sensitivity

of investment to cash �ow to evaluate the e¤ect of �nancial constraints on investment

decisions. These studies group �rms according to a priori criteria aimed to capture the

intensity of �nancial frictions and �nd that investment of �nancially constrained �rms

is more sensitive to cash �ow than unconstrained �rms. Although this methodology is

widespread in the corporate �nance literature, some recent papers cast doubt on its the-

oretical foundations. More speci�cally, Kaplan and Zingales (1997) argue that a higher

investment-cash �ow sensitivity is not a necessary implication of greater capital market im-

perfections. Converse to the �ndings of Fazzari et al.(1988), they report a non-monotonic

relationship between the sensitivity of investment to cash �ow and the degree of �nancial

frictions. Even though the current literature agrees on the distorting forces of �nancial

constraints, the design of an accurate empirical test remains puzzling.

In this study, we apply two alternative approaches to appraise the impact of �nancial

constraints on the behavior of Japanese �rms. First, relying on the above controversial

literature, we estimate the investment-cash �ow sensitivity to evaluate whether this test-

ing approach is relevant to identify the e¤ect of capital market imperfections. Second,

1See e.g. Hanazaki and Horiuchi (2000), Yafeh (2000) and Patrick (2004).
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deviating from the tradition, we use the cash-based methodology developed by Almeida,

Campello and Weisbach (2004) to assess the in�uence of �nancial frictions on �rms�be-

havior. Assuming that constrained �rms may exhibit a systematic propensity to save cash

out of cash �ow for precautionary reasons, constrained �rms should display a positive sen-

sitivity of cash holdings to cash �ow. Given that both approaches require classifying �rms

into a priori more and less constrained groups, we use and extend four well-established

classi�cation criteria (payout policy, leverage ratio, asset size and a¢ liation to a large

conglomerate) and propose a new criterion (investment-dividend correlation).

The main contribution of our study consists in pointing out several limitations of the

literature on �nancial constraints. Consistent with the latter theoretical developments

rejecting the monotonicity hypothesis, our results suggest that the interactions between

Japanese �rms�investment and �nancial constraints are far more complex than what has

been generally postulated. Alternatively, in order to build a sound measure of �nancial

constraints, our �ndings emphasize that the recent theory on cash holdings is yet to be

deeper explored. Finally, our results highlight the need for a better understanding of the

relationship between the di¤erent actors of the particular Japanese �nancing process.

Using a sample of 747 �rms listed on the Tokyo Stock Exchange over the 1997-2003

period, we �nd that both methodologies partially fail in predicting unambiguous e¤ects

on �rms�behavior. As a consequence, we are not able to provide evidence that some �rms

may su¤er a limited access to capital. Concerning the investment-cash �ow sensitivities,

we �nd no systematic di¤erences between the more and less constrained groups. Clearly,

our results neither con�rm the intuition of Fazzari et al.(1988) nor the critical reassessment

of Kaplan and Zingales (1997). As a result, we conclude that either the degree of �nancial

constraints cannot be fully re�ected through investment-cash �ow sensitivities, or other

�rm characteristics which are not controlled for may drive our results.

Turning to the cash-to-cash �ow sensitivities, we observe that the estimated sensitivi-

ties are signi�cant for all groups. These �ndings widely diverge from the main predictions

of Almeida et al.(2004), indicating that not only more constrained �rms save cash in re-

sponse to positive cash �ow innovations. As a consequence, our results may point out the

incompleteness of this approach. Indeed, from a theoretically point of view, we cannot

assert with any certainty that the cash-to-cash �ow sensitivities stem from precautionary

reasons rather than other phenomena such as agency con�icts. Signi�cantly, the conclu-

sions of both approaches hold after having performed a number of robustness checks which

include changes in the variables de�nitions, the empirical speci�cations, the sampling re-

strictions and the estimation methods.

The remainder of this study proceeds as follows. In section 2, we provide a review of

the existing literature. Section 3 details the research methodology, describes the sample
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and discusses some estimation issues. Section 4 and 5 present the results. Section 6

concludes.

2 Literature Review

In a world characterized by frictionless capital markets, as considered by Modigliani and

Miller (1958), internal funds are perfect substitutes to external funds, that is �nancing de-

cisions are irrelevant. However, in the real world, there exists several distorting forces that

prevent capital markets to achieve such an utopian perfection. Among the most promi-

nent are informational asymmetries, transaction and monitoring costs, weak enforcement

of contracts, tax advantages, costs of �nancial distress and agency problems. On these

grounds, much of the research on �nancial economics tends to deal with the consequences

of capital market imperfections on �rms�behavior. More speci�cally, a large body of the

literature focus on how �nancial constraints a¤ect investment decisions.

Based on the intuition that the �nancing sources may depend on �rms��nancial con-

ditions and access to credit markets, Fazzari, Hubbard, and Petersen (1988) use the sensi-

tivity of investment to cash �ow as a measure of �nancial constraints. According to them,

�rms�investment not only vary with growth opportunities, often captured by Tobin�s Q,

but also with �uctuations in cash �ow depending on whether the �rm is a priori classi�ed

as constrained or unconstrained. Fazzari et al.(1988) use the observed retention practice,

i.e. the ratio of dividends to income, to classify �rms into three di¤erent groups. The

prevailing idea is that �rms that face a large cost disadvantage of external �nance will

ceteris paribus most likely shift their cash �ow to investment instead of giving out divi-

dends to shareholders. Therefore, the sensitivity of investment to cash �ow is found to be

higher for constrained �rms, whereas investment decisions of unconstrained �rms should

not depend on cash �ow levels.

Following this in�uential article, much of the debate has concentrated on how alter-

native proxies for capital market imperfections could improve the classi�cation of �rms

into constrained and unconstrained groups. Commenting upon Fazzari et al.(1988), in

the same issue, Blinder (1988), Poterba (1988) and Sims (1988), among others, suggest

in turn that other criteria should divide the sample. Although subsequent studies apply

a similar payout classi�cation but arrive at heterogenous results (see, e.g. Fazzari and

Petersen, 1993; Gilchrist and Himmelberg, 1995; and Alti, 2003), the whole issue on the

actual reasons for �rms to pay any dividends at all is disturbing. As a consequence, the

participants to the discussion put forth an alternative classi�cation based on �rms�age or

size, suggesting that the results of Fazzari et al.�s (1988) constrained group (paying low

dividends) is driven by the fact that those �rms are almost all young and small. Devereux
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and Schiantarelli (1989) are the �rst, among many, to �nd that while younger �rms exhibit

a signi�cantly higher sensitivity of investment to cash �ow, surprisingly, larger �rms are

relatively more sensitive than smaller �rms. They claim that large �rms, having a more

diverse ownership structure, face greater agency costs, keeping in mind that those �rms

may also have lower cash �ow with respect to their total asset value.

Using the same classi�cation criteria, Oliner and Rudebusch (1992) argue that in-

formation problems are likely to be large for young �rms and therefore use the level of

total assets (�rms�size) as a proxy for transaction costs, assuming that small �rms face

relatively higher transaction costs. Through an interaction estimation, as opposed to

grouping �rms by classes, they �nd that neither age nor size can signi�cantly explain the

�nancing hierarchy. They maintain however, that their negative results certainly come

from their sample where small �rms are all still part of the US Fortune 500 companies.

This �nding re�ects again the complexity of creating proxies for agency costs. Finally,

both Vogt (1994), who investigates the di¤erence between the pecking order and the net

cash �ow hypotheses (respectively under and overinvestment of managers due to either

asymmetric information or unpro�table investment projects), and Kadapakkam, Kumar

and Riddick (1998), using data from six OECD countries, con�rm the above results of a

higher investment-cash �ow sensitivity for large �rm size groups. Apart from Devereux

and Schiantarelli�s (1989) postulate, the intuition lies in the greater �exibility enjoyed by

large �rms in timing their investment decisions.

On a theoretical ground, the provocative and breakthrough paper by Kaplan and

Zingales (1997) spurred a debate in the literature by challenging the approach of Fazzari

et al.(1988). They show that contrary to prior ideas (never fully debated) the investment-

cash �ow sensitivity has no reason to increase monotonically with the degree of �nancing

constraints. According to them, there is no obvious theoretical arguments proving that

a priori more constrained �rms invest more when internal funds increase. Moreover,

they �nd that undoubtedly �nancially constrained �rms encounter a lower sensitivity of

investment to cash �ow than de�nitely not �nancially constrained �rms. They stress that

the classi�cation criteria should also be based on qualitative hypotheses such as �rms�

annual reports and management discussions of liquidity. In such a case, they show that

the monotonicity argument of Fazzari et al.(1988) is not sustainable.

Hubbard (1998) criticized Kaplan and Zingales (1997) not on the monotonicity as-

sumption but on the choice of the classi�cation criteria. He argues that due to the small

size of their sample and due to their relying on managerial statements, Kaplan and Zin-

gales (1997) confuse �nancially constrained �rms with observations from years when �rms

are �nancially distressed. Moreover, Hubbard (1998) argues that Kaplan and Zingales

(1997) ignore the use of cash �ow for purpose other than investment and use a sample
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which lacks su¢ cient heterogeneity. Using a much larger and more recent sample (1317

�rms), Cleary (1999) strongly supports Kaplan and Zingales�(1997) �ndings. He asserts

that �rms with high creditworthiness (classi�ed as such based on a dividend growth cri-

teria; �rms increasing their dividends are likely not to be �nancially constrained) tend to

have a greater sensitivity of investment to cash �ow than �rms that are less creditworthy.

Adding to Hubbard�s (1998) critics, Fazzari, Hubbard and Petersen (2000) respond

to Kaplan and Zingales (1997) by providing evidence that their non-monotonicity view

fails to coincide with the approach of most prior research. However, Kaplan and Zingales

(2000), by maintaining their previous results and using Cleary�s (1999) �ndings, argue that

a monotonic relationship between investment and cash �ow does not prove to be based on

solid theoretical foundations. Pratag (2003), using a dynamic model of �rm investment,

shows that while a high sensitivity of investment to cash �ow is an indicator of �nancing

constraints, the reverse is not necessarily true. According to him, the classi�cation of

constrained �rms should be based on unused lines of credit and proxied by the level of

internal �nancial resources as a dynamic, rather than a static concept. He claims that

the static results of Kaplan and Zingales (1997) are thus misleading since they conclude

that �rms with unused credits and a high sensitivity of investment to internal funds are

considered as �nancially unconstrained.

Following this controversial debate, two major streams of research have appeared.

The �rst focuses more on how to improve the de�nition of �nancial constraints through

various classi�cation criteria2. The second stream relies more on theoretical foundations

and alternative research directions. In the spirit of the former, the classi�cation of �rms

based on debt �nance was �rst put forth by Whited (1992) who argues that a �rm�s

payout policy is certainly simultaneously determined with her investment behavior. By

taking into account �rms��nancial health, as well as the access to organized bond markets,

Whited (1992) �nds that internal funds of more constrained �rms have a stronger impact

on investment than for healthier �rms, either by encountering di¢ culties in issuing new

debts or by not participating in the corporate bond market. Finally, by using the leverage

ratio as a classi�cation scheme, Cleary (2002) provides strong supports for the generality

of the Kaplan and Zingales�(1997) and Cleary�s (1999) results. More constrained �rms

display an insigni�cant sensitivity of investment to cash �ow indicating that, as debt level

increases, �rms are less willing to invest, regardless of internal funds.

As alternative proxy for capital market imperfections, a large body of the literature

uses memberships in industrial or �nancial groups to distinguish constrained from uncon-

strained �rms. Hoshi, Kashyap and Scharfstein (1991) are the �rst to present evidence that

�rms that have a close relationship to a main bank have a lower investment-cash �ow sen-

2Table 1 presents a summary of the main papers and the classi�cation criteria used.
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sitivity than �rms that are independent, that is una¢ liated to a large conglomerate (here

the Japanese keiretsu). Their underlying argument is that close banking relationships

reduce the information and incentive problems, either by taking part in the coordination

of member �rms�activities, �nancing part of their investments, or helping out a¢ liated

�rms in �nancial distress.

Hayashi (1997) analyses the sample of Hoshi et al.(1991) and shows that their results

are driven by a few outliers and by the poor quality of their data. Hayashi (1997) agrees

on the role of cash �ow for investment but insists on the fact that access to a main bank

does not induce signi�cant di¤erences on the sensitivity of investment to internal funds

and that a closer relationship to a bank is simply an alternative to capital markets.

Contrasting with the US, the Canadian conglomerates and the Korean chaebol are close

in some respects to the Japanese keiretsu. Schaller (1993) as well as Chirinko and Schaller

(1995) show that Canadian �rms with a dispersed ownership have an investment spending

which is more sensitive to internal funds than �rms concentrated in an interrelated group,

even though the latter are typically larger. Shin and Park (1999) �nd that, in South

Korea, the �rms a¢ liated with the major chaebol produce similar results than Hoshi et

al.(1991) Japanese �rms. The main company, through cross-payment guarantees and its

main bank system, �nances part of the investment of member �rms.

[Insert Table 1 Here]

Various other criteria are used to classify �rms into �nancially constrained and un-

constrained groups, proving that no one has yet found a clear-cut scheme to measure the

impact of �nancial frictions. The remaining criteria used as proxies for capital market im-

perfections include the role of land as collateralizable assets (Hubbard and Kashyap, 1992;

Schaller, 1993; Ogawa, Kitasaka, Yamaoka and Iwata, 1996; Ogawa and Suzuki, 1998); the

presence of bond ratings, the access to a commercial paper market or the eligibility of se-

cured convertible bonds (Whited, 1992; Gilchrist and Himmelberg, 1995; McGuire, 2003).

Based on Kaplan and Zingales (1997), several indexes are constructed to re�ect the sensi-

tivity of investment to internal funds (Cleary, 1999; Lamont, Polk and Saá-Requejo, 2001;

Baker, Stein and Wurgler, 2002). Finally, some authors compute various cross-country

comparisons according to di¤erent classi�cation criteria (see e.g. Kadpakkam et al., 1998;

La Porta, Lopez-de-Silanes, Shleifer and Vishny, 1998; Leaven, 2003; and Cleary, 2002).

Lately, other related studies has focused less on debating about the classi�cation cri-

teria, but more on new research directions. Allayannis and Mozumbar (2001) bring back

the main point of discord between Fazzari et al.(1988) and Kaplan and Zingales (1997) by

showing that if the sample excludes �nancial distressed �rms, that is with negative cash
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�ows observations, there is no signi�cant di¤erences in the investment-cash �ow sensitivity

between constrained and unconstrained �rms. Dasgupta and Sengupta (2002) throw some

new light on this debate by showing that due to the non-monotonicity of the cash �ow

sensitivity at a certain threshold, investment of constrained �rms may respond more or

less to an internal fund shock than unconstrained �rms depending on its initial range of

cash balances.

Similarly, Povel and Raith (2002) and Cleary, Povel and Raith (2004) develop a non-

monotonic U-shaped model where �rms�investment increases in the level of cash �ow if the

latter is positive or not too negative, but decreases for strongly negative levels of internal

funds. The prevailing intuition lies in the two e¤ects that determine the marginal cost of

debt �nance. They call the cost e¤ect the harmful impact of an increase in investment that

raises the debt burden through additional units of borrowed cash; on the other hand, the

expected future value of the �rm is increasing with extra investment which facilitate the

repayment of debt. Contrary to the cost e¤ect, this revenue e¤ect lowers the marginal cost

of debt �nance. If a �rm uses its internal funds for investment, the cost e¤ect dominates the

revenue e¤ect, and therefore one obtains the Fazzari et al.�s (1988) results. Nevertheless,

if a �rm faces su¢ ciently negative cash �ows, the �rm tends to invest more as its internal

funds decrease which leads to a U-shaped relationship between investment and cash �ow.

Almeida and Campello (2001) show that �rms face an endogenous change in borrowing

capacity after an income shock. As long as �rms are not entirely unconstrained, the

indirect ampli�cation e¤ect, in which less constrained �rms borrow relatively more and

consequently are more sensitive to a cash �ow innovation, leads to a negative relationship

between the investment-cash �ow sensitivity and the degree of �nancial frictions. If the

�rm is �nancially unconstrained, this sensitivity drops to zero in a non-monotonic fashion.

Moyen (2002) extends the classi�cation criteria to constrained and unconstrained models

that corroborate respectively either the results of Kaplan and Zingales (1997) or Fazzari et

al.(1988). Her appealing conclusion is that constrained �rms exhibit a negative investment-

dividend correlation, while the latter is positive for unconstrained �rms. This result opens

a new prospect for �nding a suitable proxy for the sensitivity of investment to internal

funds.

The outcome of about twenty years of research remains puzzling. No clear consensus

has still emerged, neither from a theoretical nor from an empirical perspective. As a result,

the current context leaves the door open for alternative lines of attack. In this spirit,

Almeida, Campello and Weisbach (2004) develop a new methodology to test the e¤ect of

�nancial constraints on �rms�behavior. Deviating from the investment-cash �ow tradition,

they rely on the demand for liquidity as a building block of their new model. Assuming

that constrained �rms should exhibit a systematic propensity to hoard cash out of cash
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�ow for precautionary reasons, they use the sensitivity of cash to cash �ow to measure

whether �nancial constraints a¤ect cash policies. Using �ve well-established classi�cation

criteria, they �nd that constrained �rms display a positive cash �ow sensitivity of cash

while unconstrained �rms do not.

3 Methodology

In this study, we examine the impact of �nancial constraints on the behavior of Japanese

�rms. Knowing that the design of an empirical test allowing to evaluate such an im-

pact remains a puzzle in the literature, we apply two di¤erent approaches to explore the

relationship between capital market imperfections and �rms��nancial policies in Japan.

Speci�cally, we rely on Fazzari et al.(1988) and use the sensitivity of investment to inter-

nal funds to test for �nancial constraints. Alternatively, we deviate from this widespread

metric and apply the new cash-based methodology put forward by Almeida et al.(2004)

to examine the link between the market frictions and �rms��nancial decisions.

3.1 Sample

In order to implement our two approaches, we construct a sample of all non-�nancial

�rms3 listed on the Tokyo Stock Exchange (TSE) over the 1997-2003 period. All �rm

level data come from the Worldscope database which includes data on publicly traded

companies. To ensure consistency and stability, we exclude �rms with incomplete balance

sheet data over the period. We eliminate �rms with (i) a capital stock of less than 1

billion yen, (ii) negative cash dividends, (iii) cash holdings greater than the book value of

total assets, (iv) negative total common equities, and (v) a market-to-book ratio exceeding

104. In accordance with Hayashi (1997), who mentions the potential misleading e¤ects of

outliers, we remove �rms in the bottom and top 0.5 centiles of the ratios of investment to

total assets and cash �ow to total assets, both of which being typically associated with

mergers, acquisitions and other major business events. We use the year-end Japanese GDP

de�ator5 (base 1995) to adjust all data. Our complete sample consists of 5,229 �rm-years

(747 �rms).

3Based on the Worldscope �General Industry Classi�cation�, we exclude �rms from classes 04

(Banks/Savings and Loan), 05 (Insurance) and 06 (Other Financial).
4 (ii), (iii) and (iv) are probably due to measurment errors. (i) eliminates extremely small �rms that

could bias our results. Finally, (v) excludes over-valued �rms.
5From the Bank of Japan�s website (www.boj.or.jp/en/)
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3.2 The investment-cash �ow sensitivity approach

As previously mentioned, the validity of the investment-cash �ow sensitivity as a (monotonic)

measure of �nancial constraints remains controversial. As suggested by Fazzari et al.(1988)

and many subsequent studies, we use cash �ow to measure the availability of internal funds

and the market-to-book ratio to control for future investment opportunities. All variables

are end-of-period computed. We de�ne Ii;t as the investment of �rm i over the period t

(that is period t net �xed assets6 minus period t � 1 net �xed assets). Cash �ow (CF )
equals the sum of earnings before extraordinary items, taxes and depreciation. Q equals

the market-to-book ratio. The market-to-book ratio is the market value of assets divided

by the book value of assets. The market value of assets equals the book value of assets

plus the market value of equities less the book value of equities7. A equals the book

value of total assets, and size is the natural logarithm of the book value of assets. Our

speci�cation can be written as:

Ii;t
Ai;t�1

= �0;i + �1
CFi;t
Ai;t�1

+ �2Qi;t�1 + �3sizei;t + "i;t (1)

Where �0;i is a �rm-speci�c e¤ect and "i;t is the error term. We introduce size to take

into account of possible economies of scale in investment decisions. According to Fazzari et

al.(1988), a constrained �rm, i.e. a �rm facing greater capital market imperfections, should

exhibit a positive investment-cash �ow sensitivity (�1 > 0), whereas an unconstrained

�rm, i.e. a �rm with a perfect access to external funds, should not (�1 = 0). Moreover,

they suggest that the relationship between the magnitude of �nancial constraints and the

investment-cash �ow sensitivity is monotonically increasing; that is the investment of a

priori more constrained �rms should be more dependent to their internal funds. However,

this methodology has been widely criticized. In particular, Kaplan and Zingales (1997)

argue that a priori more constrained �rms may not surely exhibit a higher sensitivity.

Given these two competing views, we have no a priori expectations about the magnitude

of �1 for both constrained and unconstrained �rms, but we nevertheless expect these

coe¢ cients to be non-negative. Finally, we anticipate a positive relationship between

investment and the market-to-book ratio (�2 > 0), since a rise in the market-to-book

ratio is an indication of good investment opportunities, either with higher expected pro�ts

and/or lower costs of capital.

6Net �xed assets include gross property, plant and equipment less accumulated reserves for depreciation,

depletion and amortization.
7Our de�nition of the market-to-book ratio follows Houston and James (2001) and, except the omission

of balance-sheet deferred taxes, the computation is the same as in Kaplan and Zingales (1997).
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3.3 The cash �ow sensitivity of cash approach

Even though most of the studies use sensitivity of investment to cash �ow as a proxy for

�nancial constraints, we follow Almeida et al.(2004) who suggest an alternative method-

ology allowing one to test the e¤ects of �nancial constraints on �rms�behavior. Based

on Keynes�intuition in which liquid balance sheets are of key importance for investment

policies, they develop a new framework by linking �nancial constraints to �rms�demand

for liquidity. They assume that �rms anticipating �nancing constraints will save cash to

overcome future restricted access to external funds. As documented by Opler et al.(1999),

the excess of cash generated for precautionary motives increases the probability to fund

future good opportunities (positive NPV projects). However, increasing cash holdings is

costly since it diminishes the possibility for current investment. Accordingly, Almeida et

al.(2004) postulate that if a �rm is �nancially unconstrained, that is a �rm which has a

perfect access to external �nance, it is irrelevant for the �rm to increase her level of liquid-

ity. On the other hand, they postulate that in order to balance current and future valuable

investments, �nancially constrained �rms show a systematic propensity to transform cash

�ow into cash holdings. Referring to the cash �ow sensitivity of cash, they argue that

looking at the propensity of saving cash out of cash �ow provides a valid and theoretically

founded measure of �nancial constraints. We strictly follow their methodology and de�ne

Cash as holdings of cash plus marketable securities. Our speci�cation is:

Cashi;t � Cashi;t�1
Ai;t�1

= �0;i + �1
CFi;t
Ai;t�1

+ �2Qi;t�1 + �3sizei;t + �i;t (2)

Where �0;i is a �rm-speci�c e¤ect and �i;t is the error term. According to Almeida et

al.(2004), the cash �ow sensitivity of cash (�1) should be positive for constrained �rms,

that is cash holdings should vary along with cash �ow shocks, while unconstrained �rms

should not exhibit such a systematic behavior. Following Opler et al.(1999), size controls

for potential economies of scale in cash management. In addition, given that the cash

policy of constrained �rm depends on anticipated future investment opportunities, Q is

introduced to capture information relative to the value of the �rm�s growth options.

3.4 Classi�cation criteria

Testing for �nancial constraints on the Tokyo Stock Exchange and applying these two

alternative approaches require splitting the sample into groups constituted of constrained

and unconstrained �rms. Since the literature has not yet provided strong evidences for

one particular classi�cation criteria, we use and extend four well-established classi�cation

criteria and propose a new criterion. Given that all listed �rms exhibit some distorting
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forces, it is unlikely that �rms are totally unconstrained. As a consequence, we deviate

from the literature and choose to name our groups asmore constrained and less constrained

rather than constrained and unconstrained. We assign �rms that are neither in the so-

called more or less constrained group to the intermediate �rm group.

3.4.1 Criterion 1 : Payout

Inspired by Fazzari et al.(1988), we use a dividend ratio as proxy for capital market

imperfections, assuming that �rms paying dividends are less �nancially constrained since

dividend payments convey information to investors and thus reduce information problems8.

According to this intuition, a constrained �rm would probably reduce their payout if at

all feasible. Hence, we extend their basic idea by assuming that �rms are reluctant to

cut dividends or to increase them if they cannot be maintained in the future. Therefore

not only the level matters but also the growth rate. We compute payout as the ratio of

dividends to operating income9. We sort �rms that are in the bottom (top) 25 centiles of

the payout distribution for at least �ve out of seven years into the so-called more (less)

constrained groups. Furthermore, we look at the payout growth for the remaining �rms

and add to the more (less) constrained group �rms that are more than twice in the bottom

(top) 25 centiles and exhibit a negative (positive) payout growth for at least �ve years.

This selection criterion avoids the ambiguous e¤ect of large changes in the dividend policy

and its dynamics which appears to be essential in identifying the �nancial status of �rms10.

3.4.2 Criterion 2 : Leverage

As noted by Whited (1992), debt is the main source of external �nance. This is a for-

tiori the case in the Japanese bank-based �nancial system. As a result, she suggests that

debt policies may play an important role as proxy for capital market imperfections. Even

though, the connection between leverage and �nancial constraints is empirically unclear,

the literature on capital structure suggests three major propositions to group �rms accord-

8Formerly, Fazzari et al.(1988) divide �rms into three groups. The more �nancially constrained �rms

are de�ned as those with a ratio of dividends to income of less than 0.1 for at least 10 years out of 15

(the sample covers 1970-1984). The intermediate group contains �rms with a payout ratio of more than

0.1 but less than 0.2. The last group includes all other �rms. As a result, e.g. a �rm which varies to a

zero-dividend payment for nine years from a six- year period with a bit more than 0.1 is classi�ed as not

�nancially constrained. It is worth noting that Fazzari et al.�s (1988) classi�cation scheme considers 334

out of 422 �rms as not �nancially constrained. We �nd that this cut-o¤ criteria is too severe for today�s

Japanese listed �rms.
9We do not take into account possible repurchases since we lack enough observations.
10Fazzari et al.(1988) exclude �rms with negative real sales growth. Since our sample covers mainly

stagnation or recession periods, we do not use this rule.
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ing to their debt policy. First, a high leverage accentuates de facto the interest repayment.

Thus, the fraction of cash �ow left to managers�discretion is reduced. As a consequence,

a high leverage prevents managers to (over)invest in bad projects (typically associate with

negative NPVs), lowering part of the agency problems which have a direct impact on

the access to external �nance. Second, a high leverage increases the �rm�s probability of

default. Hence, the credit conditions put forward by debt holders as well as the expected

return required by investors become more stringent. Third, a high leverage diminishes the

future possibility of raising funds and thus restricts the �exibility of �nancing decisions.

Although the �rst argument indicates that a high leverage could be associated with a less

constrained position, we follow Cleary (2002) and assume that a high leverage induces a

restricted access to external funds.

We compute leverage as the ratio of total debt to total assets and �rst assign to the

more (less) constrained group �rms in the top (bottom) 25 centiles of the leverage distri-

bution for seven years11. In order to consider the dynamic behavior of debt policies, we

assume that a �rm which reduces signi�cantly its leverage relaxes its �nancial constraints.

Accordingly, we classify the remaining �rms into the more (less) constrained group if they

display positive (negative) leverage growth for �ve out of seven years.

3.4.3 Criterion 3 : Size

Following Gilchrist and Himmelberg (1995), we use asset size as a proxy for �nancial fric-

tions. The traditional justi�cation for size as a splitting criterion for �nancial constraints

is that small �rms are more likely to have limited access to external funds since they are

often young, less long-familiar and thus more subject to capital market imperfections. We

de�ne a �rm as more (less) constrained if its total asset lies within the bottom (top) 25

centiles during the whole period.

3.4.4 Criterion 4 : Keiretsu

Introduced by Hoshi et al.(1991), the sensitivity of investment to cash �ow is supposed to

be greater for independent, una¢ liated �rms than for �rms with close banking ties. They

assume that �rms having their corporate investment and guidance interrelated to one of

the largest eight horizontal bank groups face less information and incentive problems12.

11We require here seven years in the top (bottom) 25 centiles instead of at least �ve years because we

assume that debt contracts are �xed for many years and thus should be more stable than dividend policies.
12Keiretsu is often limited to the six biggest corporate groups (Mitsubishi, Mitsui, Sumitomo, Fuyo,

Dai-Ichi Kangyo (DKB), Sanwa), the so-called Roku-dai Kigyou Shudan in Japanese. We opt for a larger

de�nition and add Tokai and Industrial Bank of Japan (IBJ). Horizontal bank groups, or �nancial keiretsu

strongly di¤ers from the vertical keiretsu, or production keiretsu (Seisan Keiretsu in Japanese), the canon-
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Hayashi (1997), among others, criticizes and underestimates the impact of the results found

by Hoshi et al.(1991). With debate left open, we choose to classify �rms according to the

Industrial Groupings in Japan, published by Dodwell Marketing Consultants (1996)13,

which uses the following quantitative and qualitative factors to measure the degree of

a¢ liation to a keiretsu group: (i) the characteristics and historical background; (ii) the

total number of shares held by the top ten shareholders; (iii) the di¤erent sources and

amounts of main bank loans; (iv) the number of shared board members; (v) the overall

relations within the group; (vi) the �rm�s connections to other groups. We de�ne less

constrained �rms those that are listed in Dodwell�s Industrial Groupings in Japan, that

is, �rms with relationships with a main group. The remaining �rms are assumed to be

more �nancially constrained.

3.4.5 Criterion 5 : Investment-dividend correlation

Finally, we suggest a new classi�cation criterion based on the correlation between in-

vestment and dividend payments. Moyen (2002) suggests that the investment-dividend

correlation may prove useful in classifying �rms. Motivated by this intuition, we assume

that �rms exhibiting a negative (positive) investment-dividend correlation are more (less)

likely to face �nancial constraints. Indeed, a negative correlation indicates a trade-o¤

between investment and dividend payments, and reveals that either the �rm invests and

lowers its dividends, or pays out regular dividends and cuts its investment. Conversely, a

positive correlation shows that the �rm is not limited in their corporate policies, that is it

can pay dividends without forgoing investment. Controlling for investment opportunities

in our two speci�cations (1) and (2) avoids potential classi�cation problems, which could

be the case if a �rm chooses to cut investment due to valueless investment prospects. We

compute the investment-dividend correlation for each �rm and assign to the more (less)

constrained group �rms displaying a correlation lower (greater) than �0:3 (+0:3)14.

3.5 Estimation issues

In order to estimate our two baseline equations, we need to take into account several

econometric issues and problems due to possible measurement errors of our variables.

ical example being the Toyota Group which connects Toyota Motors with its principal suppliers. Member

companies of the Mitsubishi group, for instance, are members of both vertical and horizontal keiretsu.

With the relocation of several suppliers in South-East Asia and recent acquisitions by foreigners, the ver-

tical keiretsu is now less home-based than the horizontal keiretsu. Nevertheless, in terms of in�uencing

member �rm behaviors, vertical keiretsu still remains economically cohesive and is left for further research.
13We thank Patrick M. McGuire for providing us with the Industrial Groupings in Japan. Even though

we would prefer to group �rms year by year, we have access only to the 1996 edition.
14This cut-o¤ corresponds to the bottom (top) 25 percentiles.
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First, since our sample has a panel con�guration (cross-section and times series), we have

to consider the correlation structure of the residual. Although not reported, for both equa-

tions (1) and (2), the Hausman test rejects the null hypothesis in which the individual

e¤ects are uncorrelated with the independent variables. As a result, we estimate our two

baseline speci�cations via �xed-e¤ect estimators which remove correlations in the errors

of �rm-speci�c e¤ects. In addition, the computation of a joint Wald test rejects the signif-

icance of time e¤ects. This result is not surprising if we keep in mind the macroeconomic

conditions prevailing in Japan during this period. Moreover, given the potential contem-

poraneous correlations across cross-sectional units (�rms), we also test for cross-sectional

independence using the Breusch-Pagan statistic. For both speci�cations, we reject the

null hypothesis of cross-sectional independence. As a consequence and due to the un-

speci�ed time e¤ects, we use the Huber-White (�sandwich�) procedure to estimate the

variance-covariance residual matrix.

One of the main points of our study consists in testing whether the estimated cash

�ow coe¢ cients (�1 and �1) di¤ers across groups. Since we estimate equations (1) and (2)

for each group independently, the slopes refer to di¤erent samples and thus the di¤erence

between two group estimates cannot be directly tested. We overcome this problem by

creating a dummy composed of ones (zeros) if a �rm belongs to the more (less) constrained

group. In the speci�cation (1), by interacting the cash �ow variable with the dummy, we

use a Wald test to assess whether the di¤erence in cash �ows is signi�cant.

Pointed out by Poterba (1988) and many subsequent studies, the use of Q in invest-

ment demand equations could bias the results in the sensitivity of cash �ow for investment.

Indeed, investment may be sensitive to cash �ow since cash �ow innovations may contain

new information on investment opportunities that are not captured by Q. As a conse-

quence, if Q is a noisy measure of future investment prospects, the informational content

of cash �ow innovations will bias the results towards a higher investment-cash �ow sen-

sitivity. This argument spurred a debate in the literature since several studies show that

higher investment-cash �ow sensitivities for constrained �rms are due to measurement

errors in Q and interpretation problems15. The measurement error of Q originates in the

use of average Q (here the market-to-book ratio) rather than the direct measure of future

pro�tability, that is marginal q. However, since the value of marginal q is not observable

in actual data, it is di¢ cult to better approximate investment prospects than by relying

on average Q.

Related studies put forward di¤erent techniques to deal with measurement error in

Q. Bond and Meghir (1994) suggest an Euler-based model of investment which relies

not on the computation of Q. Cummings, Hasset and Oliner (1999) develop a GMM

15See for example Erickson and Whited (2000), Gomes (2001) and Alti (2003).
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estimation using analysts�forecast as an instrument. Finally, Erickson and Whited (2002)

create a measurement error-consistent GMM estimator. However, none of these attempts

succeeds in consistently ruling out potential bias. Since no proper solutions exist for the

present, we keep our possibly biased estimations. Nevertheless, as robustness checks, we

estimate equations (1) and (2) with di¤erent proxies for investment opportunities in order

to evaluate the in�uence of Q on the investment-cash �ow sensitivities.

A last possible measurement error may stem from the variable used as proxy for internal

funds. Even though the most common measure of �rms�liquidity is cash �ow, this may be

an imperfect proxy for changes in internal funds. Knowing that this variable represents

nothing but a series of accounting elements and �nancial decisions, usually net of interest,

taxes and depreciation, cash �ow cannot fully mimic �rms� net worth. Such caveats

notwithstanding, as most relevant studies, we use cash �ow as a proxy for the availability

of internal funds, given that no other items in published accounting data allow for a better

measure.

4 The investment-cash �ow sensitivity

Table 2 provides summary statistics of all classi�cation criteria. On average, Japanese

�rms spend only 1% of their total assets in investment, which is in accordance with the

approximative proportion of 2% found in Ogawa (2003), covering 1993-1998. Knowing that

more than 40% of �rm-years disinvested from 1997 to 2003 illustrates that the stagnation

or recession was especially severe. Moreover, it is worth noting that about one out of

twelve �rm-years shows a negative cash �ow, leading to an averaged cash �ow of only 6%

of total assets.

[Insert Table 2 Here]

By comparing �rms classi�ed as more or less constrained, regardless of the classi�-

cation criteria, we �nd that no a priori and overall trend can be formulated out of the

summary statistics table. The investment ratio is signi�cantly higher for �rms with a high

leverage ratio, with large total assets or for �rms exhibiting a negative correlation between

investment and dividend. This, in turn, suggests that external credit markets are partly

used for larger investments and, due to economies of scales, larger �rms are more willing

to raise their investment expenditures than smaller �rms. Moreover, larger �rms seem to

face higher earnings and have better investment opportunities compared to smaller �rms.

Finally, we observe that the two most used criteria on Japan, that is the payout ratio and

the keiretsu classi�cation, do not show any signi�cant di¤erences between the most and

the less constrained �rm groups.
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[Insert Table 3 Here]

Estimation results of equation (1) are reported in Table 3. The whole sample shows

that all the independent variables are signi�cantly di¤erent from zero at the 1% margin.

The cash �ow sensitivity of investment is equal to 0.081, indicating that, on average, a

100 yen increase in cash �ow results in an additional 8 yen of investment. Considering the

less constrained group, we �nd that only the payout criterion does not show a signi�cant

response of investment to cash �ow. On the other hand, the more constrained group

shows a more heterogeneous result depending on the classi�cation criteria. We observe

that while the sensitivity of investment to cash �ow is signi�cant in the leverage and the

keiretsu criteria, we �nd no evidence that this sensitivity is signi�cant for the payout, size

and correlation criteria.

With unbalanced results, a Wald test on the di¤erence of cash �ow coe¢ cients, using

an interaction variable, allows one to determine which of the various criteria shows a

distinct variation in sensitivity. The rejection of equality of the coe¢ cients indicates that

the sensitivity of investment to cash �ow innovations of the more constrained �rms is

signi�cantly di¤erent from the less constrained group. We observe that, excepting for the

size criterion, none of the classi�cation criteria show signi�cant di¤erences in cash �ow

sensitivities. Surprisingly, Q is signi�cant for the whole sample and the intermediate

groups, but not for the more and less constrained �rm groups. Finally, regardless of the

classi�cation criteria or subgroups, the variable size is always extremely signi�cant.

Clearly, the above results do not allow one to draw any clear conclusions on the link be-

tween the sensitivities and the degree of �nancial constraints. Therefore, we strongly reject

the main �ndings of both Fazzari et al.(1988) and Kaplan and Zingales (1997). Although

the above speci�cations are consistent with prior empirical methodologies, we compute

alternative robustness checks to appraise the quality of our results. As previously dis-

cussed, managers�investment decisions rely more on fundamental measure of pro�tability,

through marginal q, than on the market-to-book ratio (average Tobin�s Q). Accordingly,

the �rst robustness check looks at replacing our market-to-book ratio by the de�nition

of Fazzari et al.(1988), that is the ratio of market value of equities plus book value of

debts minus book value of inventories to the book value of net �xed assets. Table 4 shows

that the results are not altered by this alternative proxy for investment opportunities and

con�rms that Q is not signi�cant for both more and less constrained groups.

[Insert Table 4 Here]

These �ndings could result from two di¤erent mechanisms. First, assuming that Q
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performs well in capturing investment opportunities, our results indicate that neither less

or more constrained �rms accurately base their investment decisions on growth prospects.

On one hand, if the constraints are highly binding, �rms can de facto not undertake all

the positive NPV projects. On the other hand, �rms with a large availability of low-cost

external funds may not found their investment decisions on expected future pro�tability,

indicating potential unsettled agency con�icts. Second, our results may be driven by a

poor performance of Q in measuring investment opportunities. In such a case, we would

have to explain whyQ performs worse for the more and less constrained groups than for the

intermediate groups. Even though potential problems could originate from an ine¢ cient

market valuation or from the informational contents of cash �ow, we leave this question

unanswered. However, for completeness, we take into account the complementary critics

made on the misspeci�cation of Q in Ogawa and Suzuki (2000) by adding instead of the

traditional market-to-book ratio the real sales growth. We �nd that while the control for

growth prospects slightly di¤ers from the previous proxies for investment opportunities,

the conclusions on the sensitivity of investment to cash �ow remain unchanged.

Second, as suggested by Hayashi (1997), a pooled ordinary least square (OLS) proce-

dure can still produce an unbiased estimator for cash �ow if corrected for possible serial

correlations in the error term. Indeed, one possible bias of our panel estimation could stem

from the fact that due to �rms�heterogeneity, we remove some serial correlations while

introducing �rm-speci�c e¤ects. As a result, we apply an OLS estimation on our di¤erent

subsets, corrected again with the Huber-White estimator of variance, to see whether the

�rm-speci�c e¤ects are captured by the estimated �xed e¤ects. Panel A of Table 5 indi-

cates that the investment-cash �ow sensitivities di¤er for only one of the �ve classi�cation

criteria. More importantly, since all of the coe¢ cients relative to the size variable are

not signi�cant, we conclude that the �rm-speci�c e¤ects, especially the asset size, play an

important role in our investment demand estimations.

[Insert Table 5 Here]

Third, Hubbard (1998) and Fazzari et al.(2000) criticize Kaplan and Zingales�(1997)

�ndings arguing that the latter mix �nancially distressed with �nancially constrained

�rms. Recently, Allayannis and Mozumdar (2001) �nd that the inclusion of �nancially

distressed �rms alters the results. According to them, we exclude negative cash �ow

observations, even though this leads to an unbalanced panel sample. Consistent with Al-

layannis and Mozumdar (2001), Panel B of Table 5 reports mostly insigni�cant di¤erences

in sensitivities of investment to cash �ow between the more and less constrained �rms.

However, it is worth noting that the estimated sensitivities of all subsets are now much
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higher, highlighting the likely misleading e¤ect of distressed �rms.

Finally, we run a number of alternative regressions, although not reported, of our basic

speci�cation: (i) we modify the payout cuto¤ criteria, either by following Cleary (2002)

or Fazzari et al.(1988), excluding or not �rms with negative sales growth; (ii) we check

di¤erent cuto¤s for leverage, size and investment-dividend correlations; (iii) we restrict

�rms as part of a keiretsu main bank group to those that are only part of the nucleus

companies or with a shareholder group greater than 50 percent; (iv) we remove Q and/or

size as an independent variable leaving cash �ow attached to only one independent variable

or to none of them; and (v) we check whether the regression results changed over the years

by estimating each year separately.

Apart from a tighter de�nition of keiretsu a¢ liated member �rms, our alternative

results are qualitatively identical to the basic speci�cations. Noteworthy, only the size

criterion di¤erentiates more from less constrained �rms. More precisely, the investment-

cash �ow sensitivity of a priori less constrained �rms is signi�cantly higher. This latter

result is in accordance with Devereux and Schiantarelli (1989) and Vogt (1994) who argue

that with a dispersed ownership structure and based on managerial agency considerations,

larger �rms may face greater �nancial frictions. Moreover, Kadapakkam, Kumar and

Riddick (1998) document that the larger �rms�higher sensitivity of investment to cash

�ow may also result from the larger �exibility enjoyed in timing their investment decisions.

Since small �rms are typically known to face greater capital market imperfections, the

above results contradict Fazzari et al�s (1988) prediction, and reinforce the idea that

�nancial constraints are not fully re�ected through the sensitivity of investment to cash

�ow.

As a result, we conclude that our �ndings neither con�rm the intuitions of Fazzari

et al.(1988) nor the alternative position of Kaplan and Zingales (1997), that is, a higher

degree of �nancial constraints does not seem to be re�ected by higher investment-cash

�ow sensitivities. More precisely, we claim that measures of the above sensitivity fail

to translate unambiguously the e¤ect of capital market imperfections. Nonetheless, our

study raises several remarks. First, there is obviously no clear cut consensus on how to

classify �rms as �nancially constrained and unconstrained. Indeed, even if we assume

that the investment sensitivity to cash �ow is per se a good methodology for �nancial

constraints, our di¤erent criteria may fail to assign �rms into more and less constrained

groups and therefore our classi�cation could lead to hazardous outcomes. Thus, even

though similar criteria perform well in other contexts and countries, our results suggest

that our criteria may not succeed in identifying �nancial constraints, pointing out that

the wedge between internal and external cost of funds may be due to other phenomena in

today�s Japan, especially regarding the poor performance of the Japanese economy since
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the early nineties.

If we believe that investment-cash �ow sensitivities are not necessarily a satisfactory

methodology, another problem could stem from the in�uence of macroeconomic conditions

on estimated sensitivities. As a matter of fact, the major studies focusing on �nancial

constraints in Japan cover high growth periods16, either in the late seventies or during the

eighties along with the asset bubbles. In such a framework, �rms enjoying a better access

to external credit markets, either with tighter links to a main bank group or a sounder

�nancial health, can pretend to invest in projects without systematically altering their

low-cost internal funds. During times of greater investment opportunities and substantial

returns on investment, �rms facing larger �nancial frictions might use their cash �ow more

intensively for new undertakings than they would in today�s situation. Now that growth

prospects have sharply declined, the di¤erence in investment-cash �ow sensitivity tends

to drop to zero. Arguably, �rms facing di¢ culties in raising external funds may keep

relatively more of their own funds for precautionary motives.

Finally, consistent with the latter theoretical developments, our results strongly reject

the monotonicity hypothesis. Indeed, our sample might re�ect a U-shaped relationship

between investment and cash �ow. Povel and Raith (2002) argue that if investment is

a non-monotonic function of a �rm�s internal funds, any testing strategy based on the

monotonic assumption is likely to deliver ambiguous outcomes. Built on an optimal �-

nancial contracting model, they suggest that neither Fazzari et al.�s (1988) nor Kaplan

and Zingales� (1997) conclusions are suitable. More interestingly, they put forth that

the �nancial position of a �rm depends on two factors: the capital market imperfections

faced by the �rm and the availability of internal funds. They show that these two factors

have opposite e¤ect on �rms�investment decisions. As a consequence, the empirical rela-

tionship between investment and �nancial constraints depends on whether the variables

used to classify �rms are more related to capital market imperfections, �rms� internal

funds or both. Given the potential U-shaped relationship, the classi�cation criteria may

signi�cantly in�uence empirical results. In the same spirit, Moyen (2002) theoretically

investigates whether �nancial constraints are su¢ cient to reproduce the empirical �ndings

of both Fazzari et al.(1988) and Kaplan and Zingales (1997). Focusing on the dynamic

behavior of �rms� investment decisions, she �nds that her simulated regression results

are very sensitive to the selected criteria to identify the extent to which �rms experience

�nancial constraints.

From an empirical perspective, our study seems to corroborate the current state of

research. Indeed, the fact that the intensity of �nancial constraints is not re�ected through

the investment-cash �ow sensitivities suggests that our results indicate a more complex

16See e.g. Hoshi et al.(1991) and Hayashi (1997).

19



relationship between investment and �nancial frictions than assumed in prior studies,

especially regarding the present Japanese situation. Clearly, despite the growing literature,

the main contribution of this study lies in emphasizing the need to further explore the

multiple links between investment and �nancial constraints.

5 The cash �ow sensitivity of cash

Table 6 shows the summary statistics of cash holdings after splitting �rms according to our

�ve criteria. Japanese �rms hold on average approximately 15 % of their total assets in

cash and marketable securities. Although it may appear surprisingly high if we compare it

to the 10% obtained by Almeida et al.(2004), these �ndings are consistent with Pinkowitz

and Williamson (2001), who provide evidence that Japanese �rms hold more cash than US

�rms. For the payout and leverage classi�cation criteria, we notice that less constrained

�rms hold signi�cantly more cash than more constrained �rms; we remark the converse for

the size and keiretsu classi�cation criteria. Finally, the investment-dividend correlation

classi�cation criterion indicates no signi�cant di¤erences in cash holdings across groups.

[Insert Table 6 Here]

Even though we are more interested in the propensity of saving cash out of cash �ow,

these statistics point out some appealing descriptive phenomena. First, we note that �rms

distributing large dividends hold on average more cash. This suggests an absence of trade-

o¤ between the level of cash and the payout policy. Second, in line with Pinkowitz and

Williamson (2001), low-levered �rms exhibit larger cash positions, indicating that high

levels of cash allow �rms to lessen the need of debt �nancing. Third, as documented

by Opler et al.(1999), we observe that larger �rms hold less cash, denoting potential

economies of scale in cash management. Fourth, consistent with Hoshi et al.(1991), we

�nd that �rms part of a keiretsu lower signi�cantly the need for cash holdings. This suggest

that the parent company may group cash holdings of a¢ liated �rms to lower agency costs

and generate economies of scale in cash management.

[Insert Table 7 Here]

Results of the panel regressions relative to the cash �ow sensitivity of cash (equa-

tion (2)) are reported in Table 7. As for the investment-cash �ow sensitivity approach,

we correct this �xed-e¤ect panel estimation for across-�rm heteroskedasticity and within-

year correlations using the Huber-White error structure estimator. Considering the whole

sample, we �nd a signi�cant and positive sensitivity of cash to cash �ow. The sensitivity,
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which is about 0:16, indicates that for each 100 yen of additional cash �ow (divided by

total assets), an average Japanese �rm roughly saves 16 yen. Q is not signi�cant while

size exhibits an expected signi�cant and positive sign. Regarding the various criteria, we

note that all subgroups (more constrained, less constrained and intermediate) display a

signi�cant and positive cash �ow sensitivity of cash. According to the leverage, size and

keiretsu classi�cation criteria, the sensitivities appear larger for less constrained �rms,

while the payout and investment-dividend correlation criteria produce the opposite result.

However, contrary to the investment-cash �ow sensitivity, it is worth stressing that the

di¤erence in the cash-to-cash �ow sensitivity is irrelevant and is therefore not reported.

Furthermore, all estimations for Q turn out to be insigni�cant in respect to any particular

subgroup, signaling the lack of connection between cash policies and investment oppor-

tunities. Finally, since the coe¢ cients for size vary a lot across estimations, no regular

tendency can be derived. Clearly, our results widely di¤er from the predictions of Almeida

et al.(2004), who �nd that only constrained �rms should increase their stock of cash in

response to positive cash �ow shocks.

In order to examine the strength of our results and to deal with potential speci�ca-

tion and estimation issues, we perform several robustness checks. First, following the

investment-cash �ow sensitivity approach, we consider possible problems due to the mea-

surement of the market-to-book ratio. Even though, no studies to our knowledge stress

the possible mismeasurement errors due to Q in a cash holding equation, we replace our

former market-to-book ratio by the de�nition of Fazzari et al.(1988) and real growth sales

as suggested by Ogawa and Suzuki (2000)17. Table 8 shows that the qualitative results are

not a¤ected by alternative proxies for investment opportunities. Second, as pointed out

earlier in section 4, if we were to �nd OLS estimates that largely di¤er from the �xed e¤ect

estimation, this would suggest that our estimations are not consistent. Table 9 shows that

the cash �ow sensitivities of cash are not a¤ected by such a change in the estimation tech-

niques. Finally, similar to the investment-cash �ow sensitivity approach, we perform, but

do not report, several alternative speci�cations18 and �nd strong qualitative similarities

compared to the baseline equations.

[Insert Tables 8 and 9 Here]

17As in section 4, the market-to-book ratio used in Fazzari et al.(1988) is the ratio of market value of

equities plus book value of debts minus book value of inventories to the book value of net �xed assets.
18 (i) we change the payout cuto¤ criteria, excluding or not �rms with negative sales growth; (ii) we use

di¤erent cuto¤s for leverage, size and investment-dividend correlations; (iii) we consider an alternative and

more restricted classi�cation by limiting the more constrained group to �rms with a tight relationship to

a main bank group. (iv) we exclude Q as an explanatory variable; and (v) we estimate year by year to

verify whether the sensitivities change over time.
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Without ambiguity, the additional tests reinforce our prior �ndings and con�rm that

a change in cash holdings reacts positively to cash �ow shocks for both more and less

constrained �rms. As a consequence, �nancial constraints cannot fully translate into

higher sensitivities of cash holdings to cash �ow. This caveat calls interesting questions.

Indeed, even though we �nd similar results as Almeida et al.(2004) for more constrained

�rms, that is a signi�cant and positive sensitivity of cash holdings to cash �ow, how come

a priori less constrained �rms display a systematic propensity to save cash out of cash

�ow? One possible explanation may rely on the bad performance of our classi�cation

criteria. As a matter of fact, if our criteria fail in grasping relevant information about

capital market imperfections, the estimated slopes bring little insights on the propensity

to transform cash �ow into cash for each group. Nonetheless, since we �nd homogeneous

results with �ve distinct and well-established criteria, it is unlikely that our results are

driven by bad performing schemes.

In contrast, assuming that our classi�cation criteria perform well, one could postulate

that the methodology proposed by Almeida et al.(2004) is not able to measure the impor-

tance of �nancial constraints. Indeed, from a theoretical point of view, we cannot assert

with certainty that �rms saving cash out of cash �ow exhibit such a behavior for precau-

tionary reasons. Referring to an asymmetric information perspective, our results could be

the consequence of agency problems. There exists a large and growing literature dealing

with situations where managers have objectives that diverge from those of shareholders.

Stein (2003) presents various circumstances where managers�utility increases along with

the �rm�s size, that is where managers typically use cash �ow to run large �rms. As a

matter of fact, our estimated cash �ow sensitivity of cash could stem from managers in-

�ating cash positions for personal reasons like �empire-building�behavior or �reputation

concerns�. In such cases, the cash �ow sensitivity of cash no more re�ects precaution-

ary motives but rather indicates large agency problems. Interestingly, the insigni�cant

estimates of Q seem to indicate that changes in cash positions are not driven by future

prospects, which corroborates our agency-based explanation.

In addition, Stein (2003), among others, argues that the degree of agency problems is

function of institutional factors such as outside investor protection, contract enforcement,

quality of auditing, disclosure requirement, in other words, aspects that are ultimately as-

sociate with corporate governance issues. Given that the �nancial system in Japan widely

di¤ers from those in force elsewhere, the e¤ectiveness of Japanese corporate governance

has been extensively investigated in the literature. Traditionally, in the US and UK, corpo-

rate governance mechanisms work through capital market discipline, while Japanese-style

mechanisms mainly rely on intermediaries, i.e. bank participation. In the former countries,

managerial incentives (stock-options, performance-based compensation), hostile takeovers
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and liquid labor market for top managers are frequently observed. Conversely, Japanese

corporate governance primarily refers to large shareholder groups and bank participation,

both of which operates through direct intervention and monitoring.

Although many studies provided empirical evidence supporting the superiority of the

Japanese system19, the overall poor economic performance since the early nineties, the

unprecedented banking crisis and several corporate scandals raised some doubt about its

e¢ ciency. While considerable reforms are underway, Patrick (2003) points out that there

has been only minor improvements so far and that inertia is still dominating. Given

the lack of disciplinary instruments, it would not be surprising that our �ndings stem

from important governance problems. Recently, Kalcheva and Lins (2004) explore the

determinants and implications of corporate governance practices on �rms�cash holdings.

Using a sample covering 32 countries (including Japan), they �nd that �rms with expected

managerial agency problems hold a higher level of cash. Even though this latter argument

provide only little guidance on the e¤ect of cash �ow on cash balances, it con�rms that

cash policy cannot be analyzed without referring to agency costs, a fortiori in Japan.

Naturally, in order to assess the validity of our beliefs, we should deeper explore the in-

�uence of agency problems on cash policies. Speci�cally, we should model and test whether

the results for the more constrained �rms are due to precautionary reasons, while those

for the less constrained �rms come from agency con�icts. Implementing such a test would

require to construct proxies that are able to identify the magnitude of agency problems.

More generally, to evaluate the impact of �nancial constraints on �rms�behavior using

the cash policy, it is important to consider to what extent introducing agency problems

modify the main predictions of Almeida et al.(2004). Clearly, this task appears challenging

since this requires to build a framework that is able to endogenize the incentive e¤ects of

�nancial decisions, for instance the dividend policy.

6 Conclusions

The aim of this study was to appraise the impact of �nancial constraints on the behavior

of Japanese �rms. Applying two testing strategies to explore the relationship between

capital market imperfections and �rms��nancial policies, we �nd evidence proving none

of these approaches provide accurate tests of �nancial constraints. Speci�cally, relying on

prior studies, we estimate the sensitivity of investment to internal funds and the sensitivity

of cash holdings to cash �ow on a sample of 747 �rms over the 1997-2003 period. After

classifying �rms according to �ve distinct proxies for �nancial frictions, we �nd that more

severe constraints are not systematically re�ected through a higher investment-cash �ow

19See Yafeh (2000) for an overview.

23



sensitivity. Turning to the cash-to-cash �ow approach, we observe that even a priori less

constrained �rms exhibit a positive response of cash holdings to cash �ow shocks. This

indicates again that these two established empirical tests fail to unambiguously evaluate

the impact of �nancial constraints.

Our study contributes to the current debate on �nancial constraints on several grounds.

First, our results con�rm the recent theoretical developments, in which the monotonic

responses of the investment-cash �ow sensitivities to �nancial constraints are rejected.

As a matter of fact, our �ndings suggest that the in�uence of such constraints on �rms�

investment is more complex than envisioned by the traditional view. Second, we are, to

our knowledge, the �rst to point out the limitations of the cash-to-cash �ow sensitivity

approach, that is the hypothesis that �rms hoard cash only for precautionary motives.

Finally, we show that the traditional theory on �nancial constraints seems to perform

poorly on the very particular �nancial system of today�s Japan.

Our �ndings indicate that a lot of work still needs to be done to better understand the

implications of market frictions on �rms�behavior. One suggestion is that future research

should not treat internal funds only as an independent variable but endogenize it in a

dynamic framework. Moreover, even though we �nd that the cash-to-cash �ow approach is

appealing, one should integrate thoroughly agency problems to avoid systematic counter-

factual e¤ects. Concerning Japan, further research would have to pay attention to the

undergoing capital market reforms, especially vis-à-vis to corporate governance issues.
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