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Abstract

Merger and acquisition (M&A) activity is motivated by increasing shareholder
value through improved corporate governance. Therefore, stronger corporate
governance can reduce the returns from M&A activity, including M&A foreign
direct investment (FDI). This, in turn, can reduce the returns from non-M&A FDI
in light of the complementary relationship between M&A and non-M&A FDI. We
use firm-level evidence to empirically examine the effect of corporate governance
in the United States (US) on Japanese M&A and non-M&A FDI inflows. In doing
so, we expand upon Alba, Park, and Wang (2009), which looked only at the M&A
FDI inflows. We find that two landmark US corporate governance regulations
help explain the sharp drop in both Japanese M&A and non-M&A FDI into

the US during the 1990s. The regulations apparently encouraged US firms to
improve their corporate governance. Our evidence thus suggests that corporate
governance may affect both M&A and non-M&A FDI.






l. Introduction

Traditional theories of foreign direct investment (FDI) are based on industrial organization
motives related to the ownership of firm-specific assets such as advanced technology,
superior management sKkills, and global marketing and distribution networks. While such
traditional theories are useful, they fail to explain the stylized fact of FDI sometimes
occurring in waves, as happened in the case of Japanese FDI into the United States
(US) during the 1980s and 1990s. To address this gap, Froot and Stein (1991) put forth
relative wealth—i.e., depreciation of the US dollar increasing the relative wealth of foreign
firms—as a key driver of FDI into the US. A depreciation of the US dollar increases the
dollar value of those funds and enables foreign firms to bid more aggressively for US
assets.

The Froot and Stein hypothesis does a good job of explaining the stylized facts of the
1980s and early 1990s. During that time, Japanese FDI into the US rose when the
dollar weakened and fell when the dollar strengthened. However, after 1991, Japanese
FDI fell sharply despite a depreciation of the US dollar. To explain the paradoxical drop
in Japanese FDI, Klein et al. (2002) proposed the relative access to credit hypothesis.
The basic idea is that the sharp drop in Japanese FDI in the 1990s can be explained by
the reduction in credit flows to Japanese firms. The Klein et al. hypothesis is based on
the confluence of two stylized facts—the Japanese banking crisis of the 1990s and the
Japanese main bank system. The deterioration of the financial health of Japanese banks
adversely affects the flow of credit to Japanese firms from their main banks.

Another potential explanation for the sharp decline of Japanese FDI into the US despite
the dollar’s depreciation has to do with improvement in corporate governance in the US
since the early 1990s. In particular, two landmark corporate governance regulations by
the US Securities and Exchange Commission (SEC) in 1992 reshaped the US corporate
governance landscape. This explanation is especially relevant for merger and acquisition
(M&A) FDI since M&A activity in the US and elsewhere has been motivated to a large
extent by improving corporate governance to create shareholder value. There is some
empirical evidence for the notion that corporate governance influences M&A FDI. Rossi
and Volpin (2004) find evidence from a cross section of 48 countries that protection

of shareholder rights has a negative effect on M&A FDI inflows. Alba, Park, and Wang
(2009) also find that improved corporate governance in the US had a negative effect on
the rate of firm-level Japanese M&A FDI in the US. In this paper, we expand the empirical
work of Alba, Park, and Wang (2009) by analyzing the impact of the improvement in US
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corporate governance since 1992 on both Japanese M&A and non-M&A FDI into the US
with a larger data set.

In this paper, we go beyond the corporate governance as a determinant of M&A FDI
hypothesis to empirically test the possibility that corporate governance also influences
non-M&A FDI. Although M&A FDI is an important form of FDI, it is only one of several
forms of FDI, along with new plants and joint ventures. However, there are strong
grounds for at least some complementarity between M&A and non-M&A FDI. For one,
assets, including assets acquired as a result of M&A FDI, are usually not perfectly
divisible (Penrose 1959). Therefore, utilizing the indivisible assets acquired from M&A FDI
more efficiently may require additional, non-M&A FDI (Teece 1980). For example, when a
Japanese company buys a high-tech US company, it may build new production facilities
in the US or enter into joint ventures with US firms to more fully utilize its newly acquired
technology assets. In fact, Calderén et al. (2004) find that M&A FDI is followed by other
types of FDI in a large sample of countries. This implies that to the extent that improved
corporate governance has a negative impact on M&A FDI, it may also adversely affect
other types of FDI such as new plants and joint ventures.

The central objective of this paper is to empirically examine the impact of corporate
governance on both M&A and non-M&A FDI. To do so, we use firm-level data from
Japanese FDI into the US. We use the same set of firm-level explanatory variables as
Klein et al. (2002), i.e., relative access to credit, relative wealth, profitability, and size.

In addition, we include a dummy variable that captures the two landmark corporate
governance regulations by the US SEC in 1992. For our purposes, this is the most
significant variable since we seek to investigate the relationship between corporate
governance and FDI. In contrast to Klein et al., we use a Markov bivariate zero-inflated
negative binomial regression model (hereafter MBZINB), which is well suited to positively
correlated bivariate panel data with a high proportion of zeros, such as number of M&A
and non-M&A FDI projects. MBZINB has the added advantage of modeling the serial
dependence of repeated observations over time as a Markov chain with transition
probabilities that depend on covariates. For comparative purposes, we also estimate the
bivariate zero-inflated negative binomial regression model (hereafter BZINB), which is a
special case of MBZINB."

Il. Data and Empirical Model

In this section, we discuss the data and empirical model that we use to analyze the
impact of corporate governance and other explanatory variables on firm-level Japanese
FDI into the US. Our model is based on a stylized two-stage investment process. In the
first stage, we look at the probability of whether the Japanese firm intends to invest in

T See Wang (2003) for a comprehensive discussion of the BZINB model.
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the US. In the second stage, we investigate the effect of the various determinants of FDI,
including US corporate governance, on both M&A and non-M&A FDI.

A. Data

Our sample consists of 317 firms listed in the first section of the Japan Company
Handbook with at least one FDI in the US from 1987 to 1994. Each firm is associated
with one of the 11 banks identified by Klein et al. (2002) as a main bank. There are
2,057 observations in the sample and each observation indicates the number of both
M&A and non-M&A FDI projects for a given firm in a given year. For M&A FDI, 89.4%

of 2,057 observations are zeros with the sample mean and variance 0.13 and 0.43
respectively. For non-M&A FDI 75.6% of 2,057 observations are zeros, with the sample
mean and variance at 0.39 and 0.95, respectively. The sample correlation between M&A
and non-M&A FDI is 0.23 with p-value of 0.0000. This suggests a high proportion of zero
counts and positive correlation between M&A and non-M&A FDI in the data. The number
of M&A and non-M&A FDI projects are compiled from the United States International
Trade Administration (ITA) publication, Foreign Direct Investment in the United States:
Transactions (ITA, various years). We use the number rather than the dollar values of FDI
projects because the ITA does not report the values on majority of the FDI projects.

In addition to data on Japanese M&A and non-M&A FDI into the US, our empirical
analysis also requires data on three firm-specific characteristics of Japanese firms,
namely, relative wealth, profitability, and size; and the credit ratings of their respective
main banks. The data on main banks’ credit ratings are from Moody’s long-term

deposit ratings. Data on firm characteristics are from the Pacific-Basin Capital Markets
Databases. The US dollar-yen exchange rate, which is required to calculate each firm’s
relative wealth, is from the International Monetary Fund’s International Financial Statistics.
The S&P 500 index is from Global Financial Data.

B. Econometric Model

In this section, we describe the MBZINB model used for the econometric analysis in this
paper. For firm i, let {(y,,x,);t=1...,n.} be a set of its repeated observations over time,
where y, =(y",y{?) with y" and y'? records the number of M&A and non-M&A FDI

projects in year t respectively, and x, = (x!",x!?,x\¥) is a vector of covariates where x!

is a (k; x1) vector, j=12,3. The BZINB model assumes that:

)

(i) Each observation y, is generated by either of the two stochastic processes
represented by a partially observed binary random variable, S,, with S, =1 when

¥, #(0,0) and S, =0 or 1 when ¥, =(0,0). Note that the two states represented
by S, =0 and S, =1 can be interpreted as the situation where firm i does not
intend (S; =0) or intends (S, =1) to engage in FDI projects in year t. Moreover,



4 | ADB Economics Working Paper Series No. 202

S, , follows a two-state first order Markov chain with the probabilities of the initial
states and the transition probabilities defined by:

po(i1) = P(S;; = 0) =logit(8, " )

pi(i1) = P(S;; =1)=1-py(i1)

Poo(it) = P(S, =01 S,,_,, = 0) =logit(s, "x)
Por(it) = P(S, =1] S,y =0) =1 pyo (i)

P (i) =P(S, =1] S, = 1) =logit(S; " x ,t )
Pio(it) = P(S, =0 Sy =1)=1= py(it)

where B; (J=3,4,5) is a (k,x1) vector of unknown parameters, and t=2,...,n;

1

Conditional on S, =1, y, follows a bivariate negative binomial distribution with

f](yit) Ef(yit | X,g)ax,(f)aaaﬂpﬁzysit :1)

_TO Ay ra) ity 2ty e
T(a)y Ly E0 (A (it) + A, (i) + a e

where a > 0 is the dispersion parameter of the bivariate negative binomial distribution,
2;(it)y=exp(B,;’x{),j=12,and B; is a (k;x1) vector of unknown parameter; conditional
on S,=0, y,=(0,0), ie., f(y,)=fy,|S;,=0)=1,if y,=(0,0), and 0 otherwise.

Under the preceding assumptions, the likelihood function of the observed data
D, ={(y,x;);t="1,...,n;} for firm i is

Li(ct, By, o By Bes Bs) = (0o (M (1) + Py (FE (Y1) H[zzpu (it)f, y,t]

Furthermore, under the assumption that the series of repeated observations for differeknt
firms are independent of each other, the log-likelihood function of the observed data UD,.

for kfirms is | =" log(L,(ct, B, B,: Bs: B Bs)) -

The mean and variance of both M&A and non-M&A FDI for any firm i in year t are given
respectively by

E(y)=Pr(S, =)a,(it) and (1)

Var(y\")=Pr(S, =DA, ()1 + 4, (1)(Pr(S, =) +a” "1, for j=1, 2. (2)
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Equations (1) and (2) indicate that the MBZINB model can account for the extra
dispersion in FDI counts relative to the Poisson distribution. Furthermore, equation (1)
can be calculated by

E(y))=Pr(S, = N, (it)

1 1 1
:( > > e A(itp, (it —1))...pj1jz(i2)pj1(i1)]/lj(it)
J-1=0je2=0  j=0 (3)
Equation (3) shows that the rates of both M&A and non-M&A FDI for any firm in a year
are affected not only by the conditional rate of that type FDI for a firm with intention of
engaging in FDI in that year, but also by the probability that the firm has any intention

of engaging in FDI in that year, which, in turn, depends on the probabilities of whether the
firm had or had not intended to engage in FDI in the past.

The correlation between M&A and non-M&A FDI for any firm i in year t is determined by

1+aPr(S, =1)

P yid) =5
\/2(1 o Pr(S, =1)+a/A(it)) (4)
j=1
Equation (4) indicates that the correlation between M&A and non-M&A FDI is non-
negative.

Since the BZINB model (Wang 2003) is a special case of the MBZINB model with
restriction of B, = B, =—pf;, the likelihood ratio test can be applied to compare the BZINB
to the MBZINB model and test for the serial dependence of repeated observations over
time.

A firm may have no FDI project in a given year but this does not mean that it has no
intention to undertake any FDI in that year. A firm may have the intention to undertake
FDI but, for whatever reason, does not undertake any FDI in that year. Therefore, in

the MBZINB model, we can distinguish between whether a firm does or does not intend
to undertake FDI by assuming that the firm’s intention to undertake FDI is a partially
observable binary random variable S,; if a firm has no intention of engaging in FDI in

a year, it will undertake no M&A and non-M&A FDI projects in that year; otherwise, the
numbers of M&A and non-M&A FDI projects undertaken by the firm in that year follow the
bivariate negative binomial distribution with a positive correlation between M&A and non-
M&A FDI, and the rates of M&A and non-M&A FDI for a firm with intention to undertake
FDI are modeled as exponential functions of FDI determinants.
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As noted earlier, there may be complementarities between M&A FDI and non-M&A FDI.
Such complementarities imply a positive correlation between M&A and non-M&A FDI.
Furthermore, a firm may change its intention of engaging in FDI over time because of
changes in its financial situation or business environment. Therefore, in the MBZINB
model, we can assess the impact of FDI determinants on the change in the firm’s
intention of engaging in FDI. The intention is characterized by a Markov chain in which
both transition probabilities and probabilities of the initial states of the Markov chain
depend on FDI determinants. In contrast, the BZINB model assumes that the firm’s
intention of engaging in FDI is independent over time.

C. Estimation

To estimate the MBZINB model, we first use the expectation—maximization (EM) algorithm
proposed by Dempster et al. (1977) until the parameter estimates converge, and then
switch to the quasi-Newton algorithm to obtain the maximum likelihood estimates of

the model parameters and standard errors. In the implementation of the EM algorithm,
we treat the partially observable binary variable S, as missing information and define

a complete data set as {(y;, X, z(i,t,u),w(i,t,u,v));i =1...,k,t =1,...,n,u,v =0,1} , where
z(i,t,u)=1if S, =u, and 0 otherwise, and w(i,t,u,v))=1if S;;.y=Uand S, =V, and 0
otherwise. Thus the log-likelihood of the complete data set is

Q=

M»

(z(/ 1,0)log p, (i1) + z(i,1,1)log p,(i1))

Il
N

&

11 n;

k
3> wituv)logp,, (it)+ > z(i,t,1)logf(y,)

t=2 u=0v=0 i=1 t=1

M=

+

!

Il
N

In the E-step of the EM algorithm, the partially missing information, z(i,t,u) and
w(i,t,u,v), is estimated by the conditional expectations: Z(i,t,u) = E{z(i,t,u)|y,....y,, }
and w(i,t,u,v)=E{w(i,t,u,v)|y,,...Y,}, respectively. We use the recursive formula
proposed by Baum et al. (1970) for the computation of the conditional expectations. In
the M-step of the EM algorithm, we replace z(i,t,u) and w(i,t,u,v) in Q by z(i,t,u) and
w(i,t,u,v) to define a function @, and maximize Q to obtain the parameter estimates.
Since the EM algorithm does not converge as fast as the quasi-Newton algorithm, we
use the latter when the change in parameter estimates becomes small under the EM
algorithm. Our study shows that the combination of the EM and quasi-Newton algorithms
works better than either of the two algorithms.
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l1l. Determinants of FDI

Kaplan (1997) points out that two landmark corporate governance regulations by the

US SEC in 1992 played a pivotal role in reshaping US corporate governance in the
1990s. One regulation lowered the shareholders’ cost of coordinating challenges against
underperforming management teams by relaxing proxy rules regarding shareholder
communication. The other regulation required public companies to provide more detailed
disclosure of top executive compensation and its relation to the firm’s stock performance.
The consequent improvement in US corporate governance may have reduced domestic
and cross-border M&A activity. Alba, Park, and Wang (2009) find empirical evidence
supportive of the corporate governance as a determinant of FDI hypothesis. More
specifically, using a data set of 147 Japanese firms for 1987-1994, they find that the
improvement in US corporate governance since 1992 had a negative impact on Japanese
M&A FDI into the US.

According to Froot and Stein (1991), a depreciation of the US dollar increases FDI into
the US. Their key assumption is imperfect capital markets with asymmetric information
about the assets’ payoff. The owners of assets know the assets’ realized payoffs without
cost but external creditors can verify the payoffs only at a cost. This makes external
finance more expensive than internal finance and foreign firms who wish to bid for

US assets raise most of their funds internally. Since internal funds of foreign firms are
denominated in foreign currency, a depreciation of the US dollar increases foreign firms’
relative wealth and allows them to bid more aggressively for US assets. Movements of
the exchange rate do a good job of explaining fluctuations in FDI inflows into the US in
the 1980s. However, FDI, especially from Japan, fell markedly in the 1990s even though
the dollar weakened substantially.

To explain the sharp drop in Japanese FDI flows into the US after 1991 despite the
depreciation of the US dollar, Klein et al. (2002) propose the relative access to credit
hypothesis. According to this hypothesis, Japanese firms’ reduced access to credit,
resulting from the deterioration of the financial health of their main banks, contributed

to the sharp decline in Japanese FDI into the US in the 1990s. To test their hypothesis,
Klein et al. use Moody’s long-term deposit credit rating to measure the financial position
of the main bank and control for relative wealth. Using firm-level data, Klein et al. find that
Japanese firms with healthier main banks are more likely to invest in the US. In addition,
they find that credit rating downgrades of main banks have a negative effect on Japanese
firms’ FDI into the US.

In defining the regressors of the MBZINB model, we follow FDI determinants from
Klein et al. to control for firm-specific characteristics such as relative access to credit,
relative wealth, profitability, and size. For a Japanese firm with intention to invest in the
US, the conditional rates of M&A and non-M&A FDI are determined by the same set
of the regressors, i.e., x!" = x?’. These include single and multiple downgrades in the
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Moody’s long-term deposit rating of the firm’s main bank (denoted as DR1, and DR2,
respectively), and the change in the firm’s relative wealth, profits, and size (denoted as
DRW,, DFP,, and DFS, respectively). We expand KPR'’s empirical framework by adding
a corporate governance dummy variable (denoted as DC, ), which is O from 1988 to 1992;
and 1 from 1993 to 1994. For reasons outlined earlier, 1992 marked a pivotal year in

US corporate governance, which is likely to have improved significantly since then. We
expect a negative coefficient on this dummy because stronger corporate governance
reduces opportunities for firms to create shareholder value through M&A FDI. Due to
potential complementarities between M&A and non-M&A FDI, the reduction in M&A FDI

may lead to a reduction in non-M&A FDI.

The probability of whether a Japanese firm intends to invest in the US is regressed on a
single and multiple downgrade in Moody’s rating DR1, and DRZ2,, the firm’s size (FS;),

profits (FP;), and relative wealth (FW, ). Those regressors are denoted as x.”.

IV. Empirical Results

In this section, we report and discuss the results of our empirical analysis. Table 1 reports
the results of parameter estimates, t-ratios, and log-likelihood value for the MBZINB
model. All the coefficient estimates of a single downgrade in the main bank’s credit rating
(DR1) and multiple downgrade (DR2) in the conditional (on the Japanese firm’s intending
to invest in the US) rates of a firm’s M&A and non-M&A FDI are negative. The coefficient
estimate of DR2 is significant at the 1% level for both M&A and non-M&A FDI. This
suggests that the deterioration of financial health of a firm’s main bank has a negative
impact on both types of FDI projects. The result lends support to Klein et al.’s relative
access to credit hypothesis. Furthermore, the conditional rate of M&A FDI is positively
associated with firm size (DFS) at 5% level of significance. This suggests that firms
undertaking M&A FDI tend to be large, which is consistent with the industrial organization
explanation for FDI. The conditional rate of non-M&A FDI is positively associated with
relative wealth (DRW) at 5% level of significance, which supports the relative wealth
hypothesis proposed by Froot and Stein (1991).
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The change in corporate governance has a negative effect on the conditional rates of
M&A and non-M&A FDI at the 1% and 10% levels, respectively. This indicates that the
post-1992 improvement in the US corporate governance reduced both M&A and non-M&A
FDI into the US by Japanese firms. Specifically, the conditional rates of M&A and non-
M&A FDI for a Japanese firm with intention to undertake FDI in the US have declined

by 54.94% and 22.14%, respectively, holding all other factors constant.2 The negative
impact of the change in US corporate governance is much larger on Japanese M&A FDI
than on non-M&A FDI. Japanese M&A FDI is more sensitive to US corporate governance
than Japanese non-M&A FDI. This is intuitively plausible since corporate governance has
a more direct impact on M&A FDI than on other types of FDI.

The coefficient estimate of FDI determinant in p, is positive for a single downgrade (DR1)
and negative for firm size (FS), and both are significant at 1% level. If a firm’s main

bank suffered a single downgrade in credit rating in 1988, it was less likely to have the
intention to engage in FDI in the US in that year. On the other hand, it was more likely for
a larger Japanese firm to have the intention to engage in FDI in the US in 1988. Since
the coefficient estimate of FS in p44 is positive and significant at the 1% level, given it had
the intention to engage in FDI the previous year, a firm is more likely to have the intention
to engage in FDI this year if it has become larger. Note that none of the coefficient
estimates of the firm-level FDI determinants are significant in pgy. This implies that when
a Japanese firm has no intention to invest in the US in a particular year, FDI determinants
do not have any impact on the change in the firm’s intention to engage in FDI in the US
the next year. Our findings shed light on how firm-level FDI determinants affect Japanese
FDI into the US.

We test for serial dependence over time for the MBZINB model against the BZINB model.
The statistic of the likelihood ratio test is 34.2 with p-value of 0.0006. We can thus reject
the BZINB model in favor of the MBZINB model. This means that the MBZINB model

is more appropriate for jointly analyzing M&A and non-M&A FDI. Table 1 also shows

the discrepancies in parameter estimates and t-ratios between the MBZINB and BZINB
models. For example, the coefficient estimate of the corporate governance dummy
variable (DC) in the conditional rate of non-M&A FDI is significant at the 5% level under
the BZINB model but is significant at 10% level under the MBZINB model. In addition,
the negative effect of improved US corporate governance is larger under the BZINB
model than the MBZINB model. Therefore, failing to account for serial dependence

over time may lead to wrong parameter estimates and standard errors, and inaccurate
interpretations about the relationship between FDI and its determinants.

2 The percentage of the change in the conditional rate between the prior and post-1992 improvement in US
corporate governance is calculated by (exp(-0.7972)-1) = -54.94% for M&A FDI and (exp(-0.2503)-1) = -22.14% for
non-M&A FDI.
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V. Concluding Observations

In this paper, we empirically investigate the impact of an improvement in US corporate
governance on both M&A and non-M&A FDI into the US by Japanese firms. More
specifically, we analyze the impact of the two landmark corporate governance regulations
by the US SEC in 1992 on both types of FDI, controlling for other determinants of

FDI such as the financial health of the firm’s main bank and the firm’s relative wealth,
profitability, and size. To carry out our empirical analysis, we develop and apply a Markov
bivariate negative binominal regression model for the joint analysis of bivariate panel
count data. The model allows for a high proportion of excess zeros, positive correlation
between M&A and non-M&A FDI, and serial dependence of repeated observations

over time. We find that the two landmark regulations had a negative impact on M&A

FDI into the US by Japanese firms. This is consistent with the notion that improved
corporate governance reduces the scope for creating shareholder value through better
management, and thus reduces the scope for M&A activity, including M&A FDI. It is also
consistent with the few existing empirical studies of this issue. Our findings also lend
support to the relative access to credit and relative wealth explanations of FDI.

The main original contribution of this paper has been to empirically examine the
relationship between corporate governance and non-M&A FDI. At a conceptual level,

the relationship between corporate governance and non-M&A FDI is not as
straightforward as the relationship between corporate governance and M&A FDI. The
quality of US corporate governance, i.e., how efficiently US companies are managed, has
no obvious direct implications for Japanese firms’ incentives for new plants, joint ventures,
or other non-M&A FDI into the US. However, in light of the indivisibility of assets acquired
during M&A FDI, there are grounds for complementarity between M&A and non-M&A FDI.
More precisely, efficiently utilizing the indivisible assets may require additional non-M&A
FDI. For example, after the Japanese firm Bridgestone acquired the US firm Firestone,

it expanded its US production facilities for producing synthetic rubber, which is a core
product of Firestone.

Our empirical evidence indicates that the two landmark US corporate governance
regulations had a negative effect on Japanese non-M&A FDI into the US. Although
corporate governance has a predictably stronger effect on M&A FDI, it nevertheless also
influences non-M&A FDI. This suggests that the complementarities between M&A and
non-M&A FDI are significant enough for a negative effect on M&A FDI to translate into

a negative effect on non-M&A FDI. The upshot is that a stronger corporate governance
environment may reduce not only M&A FDI inflows but also overall FDI inflows. Our paper
suggests at least three fruitful avenues for future research. One is to investigate the
determinants of different modes of FDI rather than FDI as a whole. FDI is heterogeneous
and different modes of FDI are often driven by different underlying factors. A second
avenue is to examine the relationship between corporate governance and FDI. Our
evidence suggests that corporate governance may influence not only M&A FDI but also
non-M&A FDI. A third avenue for future research is to investigate the relationship between
M&A and non-M&A FDI.
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