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Abstract

This paper uses a new data-set to examine how internal capital markets and foreign
ownership affect investment. Our data allow us to compare investment behaviour of listed
subsidiaries with stand-alone firms while controlling for investment opportunities of parent
and subsidiary firms. We evaluate how the size of ownership and the geographical proximity
of majority owners to their subsidiaries affect firm investment efficiency. We find that the
investment of subsidiaries is more sensitive to investment opportunities than that of stand-
alone firms and falls when investment opportunities of parent firms improve. This suggests
that there are internal capital markets that reallocate funds towards units with better
investment opportunities. We find that investment allocation is most efficient where parents
have modest ownership stakes and are distant from their subsidiaries and when subsidiaries
operate in well developed financial markets. These results indicate that influence costs
imposed by dominant parents may outweigh their potential informational benefits, especially
when subsidiaries are located in countries with weaker financial development.
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1 INTRODUCTION *

There is an active debate about the impact of daredwnership on host country
economies. Policymakers in many countries inclu@ogtinental Europe and the United
States have sought to protect their domestic pexduérom the threat of foreign
acquisitions. Others, in particular the United Kdog, have taken a more benign view of
foreign ownership regarding it as part of the é#int allocation of corporate control. It is
often presumed that just as multinationals seelawoid domestic taxes by shifting
earnings to low tax regimes, so too they allocaigtal to maximize their global returns
irrespective of their impact on particular foremubsidiaries or countries.

While foreign ownership is high on the policy agenthere is little academic evidence
on its significance for investment. For exampl#ldiis known about how investment in
subsidiaries is affected by investment opportusité parent firms or how ownership of
parent firms and proximity to their subsidiarieseaf investment efficiency. To date,
research on these questions has been hamperedkbyf nancial data on multinational
subsidiaries. We overcome this problem by creadingw data-set. From a population of
about 30,000 listed firms worldwide we identify riga5,000 separately listed
subsidiaries and their parents that allow us tabdish the effect of ownership on
investment with a greater degree of precision ti@been possible to date.

The investment behaviour of firms inside and owsigultinational networks relates to
two distinct debates in the literature — on thesexice and effects of internal capital
markets and on the impact of foreign ownership arept and host economies. Members
of firm networks have access to sources of inteffirednce that their stand-alone
counterparts may not. The existing literature oe ttomparative performance of
subsidiaries and stand-alone firms — the brighsw®rthe dark side of internal capital
markets — highlights two opposing effects. On the dand, in the presence of capital
market imperfections, subsidiaries benefit from #mxess to external markets that
parents provide (Inderst and Muller, 2003) or dke &0 access finance from other units
within the multinational network (Stein, 2003). Mawer, parents may also impose
discipline on subsidiaries by reallocating fundsnirthose with greater access to those
with greater need of resources (Stein, 2002). Oa tther hand, diversified
conglomerates generally trade at lower value tr@nparable portfolios of specialized
firms (Bhagat, Shleifer and Vishny, 1990, Berged &fek, 1996). Brusco and Panunzi
(2000) claim that redistribution of capital betweelivisions weakens managerial
incentives and Milgrom (1988), Milgrom and Robeg(1988) and Meyer, Milgrom and
Roberts (1992) point to the wasteful influence \atiéis in which managers of large
organizations engage. This leads to soft budgestcaints that cause internal capital
markets to allocate too many resources to low vdlusions and too few to high value
divisions (Lamont 1997, Rajan, Servaes and Zinga®300, Scharfstein, 1998,
Scharfstein and Stein, 2000, Shin and Stulz, 19@8Veulf, 1999).




We contribute to this debate by introducing newvdiings from a dataset of publicly listed
subsidiaries with majority owners. Existing reséaon the efficiency of the internal
capital markets within diversified firms has bedagoed by inadequate proxies for the
investment opportunities of individual divisions afonglomerates. We analyze
investment in a sample of subsidiary firms in mtran 60 countries, which are more
than 50 per cent owned by a parent firm, and whiehalso separately listed on stock
markets. Since both parents and subsidiaries areedjwe can separately observe their
investment opportunities as proxied by their Tob@: Our data also provide proxies for
relationships between parents and subsidiaries éhable us to capture the role of
information and influence activities on resourdegdtion in the firm. We use the size of
the parent’s stake in the subsidiary, the geogcapldistance between the two and the
discrepancy in the level of financial developmerdtween subsidiary and parent
countries as proxies for the channels through whitdrmation or influence effects may
operate.

There is no consensus in the existing theoreticadrpirical literature as to whether
greater proximity along these dimensions is likdly enhance or reduce the
responsiveness of subsidiary investment to the ngareénvestment opportunities.
Concentrated owners may be able to exercise strgoyernance (Allen and Gale, 2000)
than dispersed owners but may intervene excessamdlyundermine the autonomy of
local management (Burkhart, Gromb and Panunzi, 199iancial relationships and the
quality of information about subsidiaries may weakéth distance between parents and
subsidiaries (Portes and Rey, 2001 and Wei and 2002y but so too may influence
costs. Foreign affiliates may be able to substitnternal for external borrowing when
operating in poorly developed financial marketsg&8igFoley and Hines, 2003) but may
also be particularly prone to adverse influencescbs

Our results also bear on the debate on the imdatireign capital on host economies.
On the one hand, foreign capital may increase mhestment rate and bring various
technology and productivity advantages that spitroto domestic firms. On the other
hand, they may crowd out domestic firms and intoadunstability by facilitating
international transmission of shocks and exposioonemies to increased volatility.
Desai and Foley (2005) argue that parents and diabss exhibit highly correlated
investment patterns, suggesting that foreign fimasy be a transmission mechanism for
macroeconomic shocks. Given the difficulty in ddsog the effects of foreign

2 Grinblatt and Keloharju (2001) find that invest@ne more likely to trade the stocks of firms thas
proximate, communicate in the investor's nativegtmn and have similar cultural attributes. Guiso,
Sapienza and Zingales (2004) find that even in antg with uniform regulatory and institutional
structures (Italy) access to finance for small §irmlepends on local financial development: distance
matters. Buch (2005) finds that banks hold sigaifity lower assets in distant markets. In a stuidgans

in Pakistan, Mian (2005) finds that foreign banks dot lend to ‘informationally difficult’ yet
fundamentally sound firms. Lending declines as gaglgical and cultural distance between the bank’s
headquarters and its local branches rises.

% See, for example, the discussion of the behawwwINEs in India toward their listed subsidiaries i
2000 ("‘Why Bombay's Blue Chips Are Down: Local ist@s suspect multinationals give them a raw deal’
Business Week Online October"32000).

* On the debate of the merits of international firiahintegration see Bhagwati (1998), Eichengreen
(2003), Obstfeld (1998), and Rodrik (1998).



ownership on the host economy, several papers faesed on identifying specific

channels through which this may operate. In thistspur examination of investment in

foreign-owned subsidiaries may help to identifyexant determinants of whether foreign
owners support their subsidiaries through downguas suggested by the ‘bail out’
hypothesis or whether they are the first to withdrtheir investment in the face of
negative shocks (Lipsey 2001). In the sample ohdiwve examine in this paper we find
that in the Asian crisis, foreign-owned firms cheir capital investment by 51% while
domestically owned firms cut theirs by 28% betw#886 and 1998.

The paper is organized as follows. Section 2 erpléiow the dataset was created and
provides the empirical motivation for the paperct®a 3 outlines the methodological
problems in the existing literature, explains tllwantages of our data set and describes
our empirical strategy. Sections 4 and 5 report results. Section 6 summarizes our
findings.

2 DATA AND EMPIRICAL MOTIVATION

Our sample is obtained from the OSIRIS databaseriggd by Bureau van Dijk

Electronic Publishing, which gathers its informatifrom several sources including
World’'Vest Base, Fitch, Thomson Financial, Reutarsd Moody’s. This database is a
“comprehensive database of listed companies ... draime world” and provides

information on 28,915 firms listed on the world'®ak exchanges. Table Al in the
appendix presents the distribution of these firmeduntry. The 69 countries in the data
base include 23 ‘old’ OECD countries including Jag#9,576 firms), ten former Soviet
bloc transition countries (281 firms), eleven Asiemuntries (6,456 firms), 467 firms
from African countries, 910 from the Middle Eastdah,225 from Central and Latin

America.

2.1 Data
OWNERSHIP DATA

The OSIRIS data base records a firm as havingenpdranother entity has financial and
legal responsibility for it, i.e., it holds moreatih 50 per cent and less than 100 per cent of
the subsidiary’s equity. This is a strong defimtiof ownership, which enables us to
observe situations in which the parent firm hasughoauthority to control the financial
decisions of its subsidiaries and operate an iatexapital market.

Table 1 shows how the listed firms in selected twes are divided into stand-alone and
owned firms, those that are foreign-owned and o¥ines. In the sample as a whole,
three-quarters of the firms are stand-alone. Thiypical of the US and is similar to the
UK (71%). Stand-alone firms are markedly less damirin Germany (48%) as well as

® From a sample of 1,100 listed firms in Hong Korggdonesia, Korea, Malaysia, the Philippines,
Singapore and Thailand, which reported their chpitpenditure as a proportion of total assets. Rsxtion
2 for details for details of the sample and deifimis of variables.



in most Continental European economies, where large-corporate shareholdings are
much more prevalent than elsewhere in the advaacedomies. Stand-alone firms are
more dominant in India (78%), Japan (83%) and CI{B&£6). The vast majority of
parent firms own subsidiaries abroad (Columns 5 @ndt is interesting to note that
despite having the most accessible takeover mafkany country in the world, the UK
has an unusually high proportion of owners of fonefirms, even by the standards of the
us.

Table 1. Composition of the sample by firm type andior selected countries

1 2 3 4 5 6

Country Firms Stand-aloneOwned Foreign-  Owner of Owner of
owned firm(s)  foreign firm(s)

All 28,915 74 23 8 3 3
China 1,316 85 15 14 0 0
Germany 756 48 47 13 4 4
India 736 78 21 9 1 1
Japan 3,598 83 14 8 2 2
United Kingdom 1,869 71 20 9 10 9
United States 7,751 76 20 3 4 4

Notes: Columns 2-6 show the percentage of totaidim the respective category (the full list of otries

is shown in Appendix 1). Column 2 shows firms thawe no listed parents and no listed subsidiaries;
Column 3 shows firms that report the identificatrmrmber of a firm that is their ultimate (parersrhe of
these firms may not be in the regression samplausecwe were unable to successfully match the Yaren
Column 4 shows firms that report the identificationmber of a firm that is their ultimate (parent) i
another country.

We discard firms from the sample if they experieheechange in ownership over the
period, or if their ownership information is undahie, or if key financial information
(matched to and collected from Datastream) is missiver the period 1994 to 2005.
OSIRIS only reports ownership at one point in tid@05, but we have older ownership
data from Dun and Bradstreet, which enables usleéatify ownership in 1994. After
matching these data we exclude firms from the saniphe location of their owner is
different in these two datase®Because we have no information on when ownership
changed, we cannot make use of the subsamplena$ fior which ownership changes.
This leaves us with 4,886 subsidiaries which haeenb continuously owned and
controlled by 1,028 distinct global ultimate firmsver the period. By excluding
subsidiaries that were spun off or acquired betwE@®4 and 2005 we minimize the
selection problem, discussed further in Sectiowt8ch characterizes the use of spin-offs
to test for the operation of an internal capitarkea Figure Al in the appendix illustrates
how the sample was constructed.

Table 2 presents basic descriptive data for thepkarirms. Foreign owners are the
largest firms, with median employees of 74,598gifgm-owned firms have 7,252, and



stand-alone domestic firms have an average numibeB,@3. The size of the
shareholding of the largest foreign owner is aro60 in the owned firms and less than
10% in the stand-alone firms. In addition to theesof ownership, we also observe the
country in which parent firms are located. The agerdistance of foreign-owned firms
from their parents is 40% of half the circumferemtethe world. The foreign-owned
firms operate in economies in which stock markees sagnificantly smaller and which
have lower financial development than is the casesfand-alone or owner firms in the

sample (see Table 2).

Table 2. Descriptive characteristics of sample firm

1 2 3 4 5 6
Stand-alone Owned Foreign-owned Owner of Owner of
firm(s) foreign firm(s)
Firms 16,272 4,886 2,833 1,028 969
Date of Incorporation 1974 1969 1968 1963 1961
Employees 8,023 6,643 7,252 63,208 74,598
Investment/ Mean 0.045 0.051 0.050 0.051 0.051
Total Assets
Std dev. 0.051 0.052 0.053 0.045 0.044
Median  0.032 0.036 0.035 0.042 0.042
Cash Flow / Total Assets Mean 0.063 0.070 0.066 79.0 0.075
Std dev. 0.076 0.074 0.073 0.062 0.060
Median 0.061 0.069 0.065 0.074 0.074
Sales growth Mean 0.070 0.068 0.069 0.092 0.094
Std dev. 0.250 0.244 0.252 0.233 0.233
Median 0.071 0.069 0.074 0.085 0.086
Q Mean 1.58 1.6 1.59 1.96 1.96
Std dev. 1.06 1.06 1.08 1.05 1.05
Median 1.32 1.33 1.31 1.74 1.74
Shareholding of Largest 9.02 61.91 57.45
Owner
Distance to owneri(r) % Mean 35.8 38.3 345 35
Std dev. 23.7 22.4 25.1 24.9
Median 36.1 40.4 32 32
Stock Market Size/GDP %  Mean 60.3 49.6 53.2 58.6 .158
Std dev. 32 30.9 34 27.7 28
Median 53.2 53.2 53.2 53.2 53.2
Private Sector Credit/GDP Mean 145 129 129 143 141
%
Std dev. 69.1 61.5 70.6 56.6 56.3
Median 139 104 104 121 121

Notes: These data are for the firms for which weehawnership and location and financial data the.
regression sample) whereas Table 1 includes atisfifor which we have ownership and location data.
Investment on total assets is Datastream item 084E@t Utilization Ratio measured as the annuah ite



Capital Expenditures / (Total Assets - Customebilikes on Acceptances). Cash-flow is Datastretami
04860 (Net cash flow from operating activities)idad by total assetsQ is the share price divided by the
book value per share (Datastream PTBV). Sales grostthe log difference in sales in US$ from
Datastream item number 07240. Distance to own#reigreat circle distance between capital citiethef
two countries measured as a percentage of hakdhth’'s circumference (i.e. max is 100). Employees
Datastream item WCO07011.

FINANCIAL AND INVESTMENT DATA

The OSIRIS data-base reports a unique identifinatiomber for each parent firm that
enables us to match firms with financial data ogirtparents. This was merged with the
market and financial data from Datastream. We Hhawe series observations on firms
over the period from 1994 to 2005. The average murabobservations per firm is six.

Capital expenditure measures funds used to acfjued assets including expenditures
on plant and equipment, structures and property déutluding any expenditures

associated with mergers or acquisitions. To accdantdifferences in size and for

inflation over time and to avoid heteroscedastiaigy divide investment by total assets at
the beginning of the period. Table 2 shows thatitlrestment ratio of owned firms and

of ownGers is higher (at around 5% of assets) aspeoed with that of stand-alone firms

(4.5%).

We use a measure of Tobin® as a proxy for the assessment by the market of the
investment opportunities available to the firm. @tetically, marginalQ should be used

as the approximation of present and expected fuhwestment opportunities but since
marginalQ is unobservable, we use averdyas a proxy. We measure aver&as the
firm’s market-to-book ratio at the end of the prical year. The parent’s data is given
in consolidated form, so we take out the effedhefsubsidiary to extract the parer@<
Tobin’s Q for parent firms (1.96) is significantly in excestthat of stand-alone and
owned firms (1.6).

Liquidity can be calculated in two different waysther as a stock of cash or as cash
flow. The flow measure has proved to be the emgisicmore successful proxy for
liquidity in the past (Devereux, 1989). Hence, wse cash flow as a proxy for the
liquidity constraints of the firm. In accordancethwviour procedure with respect to
investment, we adjust for size and inflation byidivg cash flow by total assets at the
start of the year. Cash flow is between 6% and 70b%ssets, with the lowest value in
stand-alone firms and the highest in owner firms.

There is an active debate as to whether the sigmiéie of cash flow terms in investment
equations can be interpreted as evidence of fingnanstraints. Based on firms’ annual

® Note that we took the effect of subsidiary varésbbut of consolidated data in order to get pasetata
e.g. TotalQ = asset-weighted sum of parent and subsidgarfyom which we calculate unconsolidat@d
"We use the employment in the subsidiaiand the total consolidated employme#itio determine the
firm’'s Q, which we call parent’, but really refers to th@ of the entire entity except the subsidiary. The
firm’s consolidated is Qr = (Q*E; + Q*E;)/Ex). So parent'®) is Q; =(Q+*E+Q*E;)/E;.



reports and managements’ discussions of liquidiiyuirements, Kaplan and Zingales
(1997) conclude that it cannot while Fazzari, Hullband Petersen (2000) contend that
Kaplan and Zingales’ methodology is flawed. Gorf®302) argues that the presence of
cash flow variables in investment equations ishasih necessary nor sufficient condition
for capital market imperfections. They are not iseey since financial constraints
should be reflected in firm valuations and therefar marginalQ and they are not
sufficient because non-linearities may be capturgdcash flow in linear investment
equations. Cooper and Ejarque (2001) demonstnatettie inclusion of profit variables
may reflect market power rather than capital markeperfections in investment
equations that use average in place of marghnakor this reason we are cautious in the
following analysis to interpret cash flow variables evidence of financing constraints.
We return to these issues in the discussion oéoanometric strategy in Section 3.

THE SAMPLE OF LISTED SUBSIDIARIES

We are concerned that our results for listed fimesy not be easily generalized to the
broader population of multinational subsidiarieable 3 provides summary information
about the characteristics of listed and unlistdusgliaries of a sub-sample of the firms in
our sample. The sample comprises all of the firnastetal of 51 — that are parents of at
least one of the top 2,000 listed companies anlgzst one of the top 2,000 unlisted
companies in Western Europe. These data show #rahis typically have over 50%
more unlisted than listed subsidiaries. The ligelsidiaries are larger in terms of both
assets and employment. The median ownership stékéheo parent of unlisted
subsidiaries is 100% and 57% for listed subsidsarie general the differences between
the two types of firms suggest that listed subsieaare larger and more independent
than their unlisted counterparts. This indicatest thur choice of sample makes it less
likely that we would observe an effect of paremahtrol on the investment decisions of
the subsidiary.

Table 3. Comparison between listed and unlisted ssidiaries

Listed Subsidiaries Unlisted Subsidiaries
Number of subsidiariesMean 1.37 2.16
in this sample
Total Assets (USD) Mean 12,000,000 4,900,000
Std. dev. 29,000,000 5,300,000
Median 4,200,000 2,900,000
Employment Mean 31,583 13,995
Std. dev. 54,700 9,175
Median 13,352 11,143
Share of ownership Mean 55.2 95.9
Std. dev. 22 14.1
Median 57 100

Notes: The sample is all the firms (51 of them)t thee parents to at least one of the top 2,00edist
companies and at least one of the top 2,000 udl=tenpanies in Western Europe.



2.2 Empirical motivation

Affiliate firms may benefit from liquidity spilloves in their internal capital markets.
Improved access to internal capital markets masease financing flexibility. There may
be ‘more money’ available if integration leads tdaeger total entity, which can raise
more external finance than could the individualitess themselves as suggested by the
data in Table 4, which compares a number of charatits of subsidiaries and their
parents. Although cash flow and investment relatovéotal assets are virtually identical
in parent firms and their subsidiaries, the totdets of parent firms are more than ten
times as large and their cash on hand is far hi(ges Table 4).

Table 4. Comparison between subsidiaries and theowners

Parent Subsidiary
Investment/Total Assets 0.0555 0.0581
Cash flow/Total Assets 0.0924 0.0928
Total Assets 23,230,472 1,818,149
Cash flow (USD) 938,883 107,047
Cash (USD) 18,655,999 93,517
Stock Market Size in Parent 58.2 55.0
or Subsidiary Country
(% GDP)

Notes: Cash is item 02003 from Datastream repriegehdquid assets including Cash on hand; undepdsit
checks; cash in banks; money orders; letters afitcreentral bank deposits; bullion. Stock MarkéteSis
the ratio of the total market value of listed comipa to GDP from the World Bank.

For subsidiaries, the presence of a parent mayiaiée any underinvestment problem
caused by financing constraints. Descriptive dtatisfrom our sample indicate that
investment by multinational subsidiaries is, onrage, less responsive to their own
financial resources and more responsive to theiestment opportunities than stand-
alone firms (see Table 5). In our sample, the lef¥ehvestment as a percentage of total
assets is about 10% higher in multinational subsies than in stand-alone firms. We
divide the sample by comparing firms that ostendialve fewer own resources (less than
average cash flow as a proportion of total asdat$)better investment opportunities
(higher than average Tobin@) with those that have more cash but weaker investm
opportunities. Among the sub-sample of firms witddw average cash flow and above
average values of Tobin@, investment by multinational subsidiaries is 14¢ghkr than

in stand-alone firms whereas for firms with aboverage cash flow and below average
Q, investment in MNEs is 8% lower than in stand-alfirms.

The presence of a parent may affect a firm’'s abiiit respond to shocks and local

financial conditions. As noted in the introduction,the Asian crisis between 1996 and
1998, foreign-owned firms in our sample cut theapital investment by 51% while

10



domestically owned firms cut theirs by 28%. It agqgefrom Table 5 that more generally
MNE subsidiaries and stand-alone firms respondendfitly to shocks. Foreign
subsidiaries cut their investment during periodseakssion in the subsidiary country by
much more than do domestic firms: in our samplemeigic firms reduce their
investment to asset ratio by 10% whereas foreignealvones reduce it by nearly twice
this. There is no discernible reaction of subsiydianvestment to a recession in the
country of the parent firm.

When we compare the response of investment toessam in countries with low and
high levels of financial development (as measurgdhe ratio of private credit to the
private sector to GDP), we find that investmentsfédly much more in less financially
developed countries (Table 5).

Table 5. Investment / Total Assets for Stand-Alonand Foreign-Owned Firms

Stand- Foreign-
alone owned
All firms 0.045 0.050
Firms with <aveCF and >aveQ 0.035 0.040
Firms with >aveCF and <aveQ 0.052 0.048
Financial Development;
Private Credit/GDP in home country High 0.051 0.052
Low 0.063 0.065
Macro Conditions: recession in
Own Country No recession  0.058 0.062
Recession 0.052 0.050
Parent Country No recession 0.059
Recession 0.059
Financial Development & Macro Conditions
High Private Credit/GDP in home country No recession  0.053 0.056
Recession 0.049 0.048
Low Private Credit/GDP in home country No recession 0.066 0.069
Recession 0.058 0.054

Notes: CF is cash flow/total asset§) is Tobin’s Q. Financial development is measured as the ratio of
private credit to GDP from the World Bank. See &pmpendix for an explanation of how recession years
were identified.

As Table 6 shows, more distant and less closely sigbsidiaries cut investment by more
in recessions. Subsidiaries located further froeirtharents reduce investment by 15% in
recessions as compared with a 10% reduction in npoogimate ones, and those
subsidiaries whose equity is shared among sevenais reduce investment by twice as
much as those with more concentrated ownershipT(abke 6).
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Table 6. Variation of Investment (/Total Assets) inRecession and Non Recession
Years for Foreign-Owned Firms: Distance and Ownersip Concentration Effects

Above median distance from  Below median distance from

owner owner
Non-recession year in subsidiary).054 0.062
country
Recession year in subsidiary  0.046 0.056
country
Below median ownership Above median ownership
concentration concentration
Non-recession year in subsidiary).067 0.058
country
Recession year in subsidiary  0.053 0.052
country

Notes: Ownership concentration is the share oftedueld by the largest shareholder. For a detailed
explanation of definitions and sources, see Se@&ion

We can summarize the descriptive data presenttiisisection as follows:

- from the comparison of stand-alone and foreigmed firms, there is prima facie
evidence of the existence of an internal capitatketafor foreign-owned firms, which
enhances the efficiency of investment;

- investment of foreign-owned firms appears to oesp more strongly to a domestic
recession than does that of stand-alone firms;

- investment by both stand-alone and foreign-owimaaks is cut back more sharply in a
recession in less financially developed countries;

- investment by firms with more distant parents amchers with smaller stakes respond
more strongly to a domestic recession than do fwits parents in close proximity or
with a larger ownership stake.

3 METHODOLOGICAL ISSUES & EMPIRICAL STRATEGY

3.1 Methodological problems

Previous investigations of the question of how owhg affects the efficiency of

investment have focused on the investment behawibdivisions of conglomerate firms.

The canonical example is that of a CEO who oversadsiple lines of business, each
with their own managers. Does the CEO use her atyhto transfer funds across the
firm’s divisions, and does this tend, on averageiniprove or worsen the investment
efficiency of the combined entity? Empirically thegiestion is conceived of in the
following way: holding the investment conditions ohe division constant, does its
investment appear to be affected by the conditadregher divisions in the firm? A good

example is Shin and Stulz (1998) who diagnosediaerfit cross-subsidization from the
presence of a positive coefficient on the cash-floiwone division in a firm on the

investment of another.
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Most studies find that internal capital markets edast, and the weight of evidence
suggests that, on average, conglomerate firms enigamternal socialism among their
divisions (Shin and Stultz, 1998, Scharfstein, 19R8jan, Servaes and Zingales, 2000,
surveyed in Stein, 2008)However, doubt has been cast on the conclusidimtefnal
socialism’ by the finding that in financially unagéd firms that are known to merge later,
a similar relationship to that in Shin and Stulpvzen the cash flow of one firm and the
investment of the other is found (Chevalier, 2004).

While the cross-subsidisation conclusion is wideagdrin the literature, it has primarily
emerged from a methodology that is vulnerable to telated problems. It assumes that
the divisions of conglomerate firms are allocateddomly to parent firms and that they
are drawn randomly from the same distribution &ssaand-alone firms. On the basis of
these assumptions, the average industry (segrieserves as a reliable proxy for the
division’s investment opportuniti€s. However if the diversification decision is
endogenous, then conglomerate divisions are sy$staiia different from stand-alone
firms and industryQ’'s may not be good proxies for the opportunitiescofnglomerate
divisions (Whited, 2001}° Chevalier (2004) looks at the investment actiaifyfirms in
the period before they merge into a single enftye finds that investment patterns that
have been attributed to cross-subsidisation anbl®isn the behaviour of pre-merger
firms (i.e. that are not financially related), segting that some of the cross-subsidisation
results in the literature may be attributable tec#on bias.

In an attempt to circumvent this problem, Gertneowers and Scharfstein (2002)
investigate the investment behaviour of firms the¢ spun off from a conglomerate.
They observe that once a division is spun off fribsnparent, its investment responds
more sensitively to industr§, from which they infer inefficiency in the conglenate.
Colak and Whited (2005) take issue with this appinoand demonstrate that contrary to
claims that it provides a clean test of the efficie of internal capital markets, the results
are contaminated by the presence of selectiondrndsneasurement error. The decision
to spin off a division is not a random one: a dosisis likely to be spun off only in cases
where the combined entity is less valuable thansin@& of its parts. Thus while the
results in the ‘spin off’ papers provide evidendeirefficient overinvestment in their
samples, it almost certainly presents a biasediyg@atf the efficiency of internal capital
markets in the population of conglomerates.

8 Rajan, Servaes and Zingales (2000) compare thesiment of divisions of diversified conglomerates
with investment by stand-alone firms. They findttaisions in industries with low investment presgs
(measured by average indust@yratios) invest more than stand-alone firms in shene industry, and
divisions with high investment prospects invesslégn their stand-alone counterparts. Scharf¢1€i88)
shows that the sensitivity of investment to indy€dris much lower for conglomerate divisions than for
stand-alone firms.

° The average Tobin'® of stand-alone firms in an industry provides ascemble proxy for the investment
opportunities of a division of a conglomerate ia #ame industry if, as has been suggested, indeié#cts
account for much of the variation in TobirQs(Stein 2003).

19 Maksimovic and Phillips (2001) argue that a firmdisersification is an endogenous decision deteeghin
by the underlying characteristics of the pre-meffgens. Graham, Lemmon and Wolf (2002) argue that
stand-alone firms are systematically different frdivisions of conglomerate firms in the same indust

1 Similar methodological problems have plagued thealtel literature on the costs or benefits of grou
membership of Japanese keiretsu. Early studies au¢toshi, Kashyap and Scharfstein, 1991 and Prowse

13



In the sample of conglomerate firms we investigat¢his paper, the divisions (known
more familiarly as ‘subsidiaries’ in this contexre separately listed firms. We therefore
avoid the central empirical problem of the previoliterature that the observed
differences in the investment of divisions and dtalone firms are the consequence of
their different investment opportunities ratherrtitheir different financing options. Of
course the financing relationship between a domestvner or a multinational
headquarters and its listed subsidiaries is diffefeom the relationship between a
conglomerate and its divisions. As noted in Sectitynwe drop from our sample
subsidiaries that have changed ownership recentlfigating the selection problem
associated with the use of spin-offs. Listed subs®k are, by their nature, not wholly
owned by their parents; and this lower concentnaibownership may cause managers
of listed subsidiaries to have a higher degreeutdraomy than divisional managers. We
may therefore be less likely to observe evidenessistent with an internal capital market
than would be the case in less independent subsilido minimise this difference, we
restrict our sample to listed subsidiaries whigboreé a ‘global ultimate’ — a particularly
strong parental relationship, which requires anexship stake of the parent of more than
50%. To the extent we do find evidence of a finahoglationship between parent and
subsidiary, this provides new evidence on the mresef an internal capital market that
extends from divisions to listed subsidiaries.

As we have seen, although there are sceptical /otbe conventional wisdom in the
literature on internal capital markets in congloaterfirms points towards the presence of
soft budget constraints or ‘internal socialism’. Whevidence from our sample cannot
be used directly in resolving this dispute becamsdefinition our sample is different, it
can nevertheless be seen to either reinforce thegeotional wisdom or to add to the
doubts about it discussed above. Since the firmgumsample encompass a range of
ownership stakes of the parent between 50% and 1@@%an see whether the financing
relationship changes as a listed subsidiary beconoes like a wholly owned one.

3.2 Empirical strategy

Tables 5 and 6 in Section 2 showed average diftesehetween stand-alone and foreign-
owned firms in the responsiveness of investmerdath flow and t&Q and how these
differences vary with ownership concentration, alse and the level of financial
development. The remainder of the paper seeksstowhbether these patterns persist
when examined more systematically.

To do this, we use specifications very similar hoge in Shin and Stulz (1998) and in
Chevalier (2004).

(1) Inv, =a,+a,Q +a,Ck +a,SG+ p+ v+g

1992 identified benefits of membership whereas mreoent ones (e.g. Weinstein and Yafeh, 1998 and
Morck and Nakamura, 1999) have identified costsa hecent study of Korean chaebols, Ferris, Kim and
Kitsabunnarat (2003) argue in favour of the inédficy of the chaebol using a methodology similathiat
criticized by Colak and Whited.
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wherelnv; is capital expenditure divided by total assetsfiion i, i.e. Inv, =1, /K, _;;

Qi is Tobin’sQ ratio for the firm, i.e. market value of assetgidizd by the book value;
CF;; denotes firm’s cash flow divided by its total asse&G; is the sales growth for firm
i.? The firm fixed effect isy and the time dummy is.

We run this specification for our sample of owngth$ and compare it to our sample of
stand-alone firms. We use matching techniques tmwwat for the possibility that

membership of the sample of owned firms is endogenim particular we are concerned
that the levels of our variable of intere§i) may jointly determine the likelihood of a
firm being a subsidiary and the relationship betwig investment opportunities and its
actual investment. We use the propensity score himgicmethod of Rosenbaum and
Rubin (1983). We identify the probability that enfiis a subsidiary using a probit model.

P(Subhc=1) =F(Zinc, Dno),

where F is the normal cumulative distribution functio@j,. is a vector of firm
characteristics includin@, cash flow, and sales growth, abg. is a full set of country
and industry dummies, where the subschips industry andc is country. We use the
predicted probability,Pix., as a monotone function to select comparison sitomke
observations for each subsidiary observation. Haast neighbouk, to each subsidiary
observation is selected such that

| Pinc — Pinc | =min{ Pinc — Pine }

over allk in the set of stand-alone firms. Matches are aslepted imin{ Pic — Punc} is
less than a caliper which we vary. The strengtthisf method also relies on our ability to
identify the variables that determine firm ownepshWhile our model has only weak
predictive power it does allow us to check that gi@nselection is not driven by our key
variables of interest (see Table A2 in the Appendi¥e find no significant difference
between our results for the whole sample of stdadeafirms and the matched sample
derived from calipers between 0.005 and 0.01.

To test for the presence of an internal capitalketawe supplement equation (1) with the
parent firm’s cash flow and the paren@ where the parent of firmis designated by
subscripf:

(2) InVit=ao+01Qt+azcﬁ+assq+a4q+ascﬁ+ Ut &

We are concerned to ensure that any relationshigvdlem the parent’s financial
circumstances and the investment of the child mreasa direct effect of their

12 Since firms typically operate under conditions wiperfect competition in the product market, it is
appropriate to augment the us@@lequation with sales growth to capture the impacinwvestment of a
shift in the demand curve. The firm fixed effectiignd the time dummy is.
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relationship rather than a general correlatiorhenggopulation of subsidiaries and parents
caused by, for example, correlated macroecononmditons within or across countries.
To verify this we construct a matching sample afegate parent firms by selecting the
firm in the same industry and country of the realemt that is closest in size to the real
parent to check whether a relationship emergesdsgtvgubsidiary and surrogate parent
that could not be due to the operation of an irgtkecapital market.

There is continuing debate in the literature aght appropriate specification of an
investment equation. The state of the debate istmrmed in Bond and Van Reenen
(2003). Structural approaches either directly est@mtheQ model or take the Euler
equation routé> Implementation of both approaches requires mistel assumptions to
be made concerning the relationship between mdrgmé& average Q in the former and
about the nature of production function and thednity of the marginal adjustment costs
in the latter. The unique feature of our data it th gives us access to stock market
information on subsidiary as well as parent firmd e therefore use@approach.

Our first experiment in which we compare stand-aldimms with those that have a
dominant parent is best thought of as a variarthefsample splitting’ approach. In the
tradition of Fazzari et al. (1998), we proceed lom basis that although tlizmodel may
be misspecified, these problems may affect all dirm the same way, with the
implication that differences in the coefficients the Q and cash flow variables convey
information on differences in investment opportigsitand financing constraints across
groups of firms that are listed in the same finahanarket (Bond and Van Reenen, p.
65), though as noted above we are cautious abeuintierpretation of cash flow as
financing constraints’

However, once we introduce the parent variablesaou is to identify the role of parent
financial variables in the investment behaviourtloé subsidiary. We use firm fixed
effects estimation, which means that the experimentare considering is how does a
shock to the parent firm'® affect subsidiary investment, controlling for thebsidiary’s
investment opportunities. If the subsidiary canrbarat a lower cost of capital from the
parent firm, this will already be incorporated hetsubsidiary’Q. Given that we can
control forQ;, we can identify the impact on subsidiary invesitngf new information
that affect¥Q; making investment outcomes for the parent moradive.

A major empirical failing ofQ models is the very small estimated coefficienfQoiwWhen
interpreted within the structural model, this inggliunrealistically high adjustment costs
of the capital stock. Measurement error is a sseroblem. For example, the firm’s cash
position may contain information about its investiepportunities® Strong evidence of
this phenomenon comes from natural experimentsitkastigate shocks to firms’ cash

'3 For related work using the Euler equation apprassh Love (2004) and Harrison, Love and McMillan
(2004).

4 The concerns about this raised in Section 2 dtected in our empirical specification, which indes
sales growth. We also test for the presence oflinearities in the investment function.

'3 Erickson and Whited (2000) highlight the problérattaverage) is a noisy proxy for margin& and, in
particular, that averag® may be related to cash flow if firms accumulatshcevhen they are abnormally
profitable.
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position unrelated to their investment opportusit{@lanchard, Lopez-de-Silanes and
Shleifer 1994, and see Stein 2003 for a surveyg. diloblem of measurement errorQn
has been addressed in different ways. The usetofat@xperiments of large changes in
tax regime provides the opportunity for the fundatakrole ofQ to show up in changes
in investment, reducing the impact of measuremerdr.eThe results (e.g. Cummins,
Hassett and Hubbard 1994 and 1996) are striking: size of the coefficient oQ
increases by an order of magnitude as compareditwitigpical size in OLS estimations.
These results are consistent with two other appbemcto estimation that focus
specifically on trying to mitigate the measurementor in Q generated by bubble
phenomena in stock prices (Erickson and Whited 20@0Bond and Cummins 2001).

The more familiar econometric problem of dealinghwthe likely endogeneity @ and
the cash flow and sales growth variables is sonestidealt with by using GMM
estimation, where lagged values of the levels drahges in the right hand side variables
are used as instruments. Typically these approdwhes struggled to find significant and
/ or sizeabl&) effects and report that cash flow is highly sigiaht even after allowing
for endogeneity (see the summary in Bond and VanBe). However, this issue is less
worrying in the context of our specifications. Snour specifications include fixed
effects, we are modelling deviations @, which are in theory generated by new
information and are unlikely to be easily instruteehby past values. Indeed in this
context, the applicability of GMM methods is furtheduced since we would not expect
lagged levels of)’'s and changes iQ's to be good instruments for current deviations of

Q’s.

Bringing these results together, our approach isstomate the simple model specified
above using OLS (with firm fixed effects), recogng that the estimated size of the
coefficient onQ will be biased downwards due to the presence aistn@ment error.
We conduct some other robustness checks and réq@ort in Section 4 to control, for
example, for the presence of non-convexities irettijastment cost function as suggested
by Abel and Eberly (1996).

Our central focus is on whether the financial alea of the parent firm affect
investment in the subsidiary and how this in twm@ffected by ownership concentration,
distance etc. Given the problems with measuremespecially of theQ variable, it is
necessary to discuss the direction of the likeBsbs on the parent financial variables.
We begin by examining the correlation between sliéasr and parent variables. There is
little correlation between subsidiary and parershcthow, Q or investment (see Table 7):
these correlations are reassuring in the sensdhéwtdo not point toward the existence
of omitted variables that are correlated with bdtbr example, if there was a strong
negative correlation between parent and subsidiargne would worry that the finding
of a negative coefficient on pare@tin the investment equation was due to an omitted
factor. It seems that the biases will be eithezratation bias (as discussed above due to
measurement error) or a positive bias to the extieat there are omitted variables
correlated with both subsidiary investment and wptrent financial variables. This
would suggest that it will be harder for us to det negative sign on the paren@sas
implied by the ‘efficiency of the internal capitalarket’ hypothesis.
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Table 7. Relationships between subsidiaries and tine@wners

Number of pairs Mean of correlations across
cross-sectional
subsidiary-owner pairs

Cash-flow 200,112 0.01
Q 215,151 0.001
Investment/total assets 197,212 0.015

Note: Cash-flow is Datastream item 04860 (Net dbsi from operating activities) divided by totalsads.

Q is the share price divided by the book value gfare (Datastream PTBV). Investment/total assets is
Datastream item 08416 Asset Utilization Ratio meadwas the annual item Capital Expenditures / (Tota
Assets - Customer Liabilities on Acceptances).

4 Internal capital markets: results

The first question is whether internal capital nedskoperate across firms and thisited
subsidiaries as they have been demonstrated td @sikin conglomerates. The
availability of Tobin’'s Q at the level of the subsidiary enables us to ektenr
understanding of how investment in subsidiariepaads to changes in the investment
opportunities of parent firms.

We begin our experiments with the largest sam@ealy of subsidiaries irrespective of
whether the parent is foreign or domestic. We complaese with stand-alone firms and
then introduce the interaction with the parentsaficial variables. There are good
reasons to expect that the presence of a parefd eage capital constraints created by
imperfect external capital markets. As documente&ection 1, in our sample, parents
are, on average, much larger than their subsidiapetentially giving them greater
access to external finance. In addition the megeaent in our sample has cash on hand
which exceeds cash in the median subsidiary by rtiwae two orders of magnitude
(Table 4).

As discussed in Section 3, we first estimate tileviong equation:
(1) Invit :aO +ath +a2CIi:t +a3sq + “+ tV+‘SEt
We would expect that in perfect capital marketsandas would be zero.

Table 8 indicates that in addition to Tobir®)s both sales growth and cash flow have a
significant effect on the level of capital expendi undertaken by the firm, i.e. consistent
with imperfect external capital markets, financghck appears to affect investment
activity. Of course these simple regressions algestito the econometric problems of
measurement error and endogeneity discussed ilnB8e&ctWe therefore concentrate on
thedifferencebetween the estimates@f anda, in Columns 1 and 2, i.e. between owned
firms and the matched sample of stand-alone fimtsich entails assuming that the
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econometric problems do not affect owned and stdoe firms in the same market in
different ways.

Table 8. Regression of Investment of Stand-aloneirfhs and Owned Firms on
Tobin’s Q, Cash Flow and Sales Growth

1 2 3 4 5
Variable Stand-alone  Owned Owned Matched  As for (3)
(matched firms firms, to with
sample) including surrogate industryx
parent cash parent time
flow & Q dummies
SG 0.0055*** 0.0059***  0.0058***  0.0053*** (0.0082***
0.0007 0.0010 0.0010 0.0011 0.0010
CF 0.0542*** 0.0438*** 0.0445***  0.0452*** (0.0410***
0.0032 0.0047 0.0046 0.0054 0.0046
Q 0.0075*** 0.0082***  0.0082***  0.0084** 0.0066***
0.0002 0.0003 0.0003 0.0004 0.0003
CF; 0.0068 0.0039 0.0072
0.0119 0.0124 0.0111
Q -0.0010*  -0.0000 -0.0006**
0.0005 0.0005 0.0003
Constant 0.0332*** 0.0344*** 0.0346***  0.0345*** [@436***
0.0004 0.0006 0.0006 0.0007 0.0009
No. obs. 30381 29576 29878 24040 29878
R? .0361 .0345 .0350 .0332 0.062

Notes: Columns 1 to 5 are estimated by OLS witin fiixed effects and year dummies. Column 5 also
includes 2-digit industry dummies interacted witng. R is the ‘within’ R.. Robust standard errors are
reported beneath the coefficients. *** 1%; ** 5%dah10% level of significance.

Investment by owned firms — which potentially haeeess to internal sources of finance
within the group in addition to external sources-significantly less sensitive to cash
flow and more sensitive to its owR.'® The size of the coefficients d are similar to
those reported by Chevalier (2004) but as explaine8ection 3, the magnitude and
hence the economic significance of the coefficemQ is difficult to discern from this
exercise — we recall that Cummins et al. found rdotd increase in the size of the
coefficient when they used the natural experimémh@or tax changes to control for the
measurement error @.

Further evidence of the presence of internal cepmirkets is found by introducing the
financial conditions of the parent firms. The extenwhich parents move funds between
entities to equalise the return from investmenbsgprojects will depend on the relative
value of each entity’s investment opportunities.reBts with greater investment
opportunities than their affiliates will have adar incentive to repatriate spare funds.
Thus if the internal capital market actively realites funds across related entities then
we expect the affiliate’s investment to be decraggan the parent'sQ, holding the
affiliate’s Q constant. Since we observe the cash flow gnhaf both parent and

18 Ttests of the equality of the coefficients in @uhs 1 and 2 are rejected at the 5% level.
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subsidiary, we are able to test directly for eBembnsistent with presence of a financing
relationship between them.

In Column 3 we investigate the effects of finan@ahditions within the parent on the
investment of the subsidiary firms. This entailsreating equation (2) with the parent’s
cash flow and the parent®, where the parent of firmis designated by subscript
(shown again for convenience):

(2) lnvit:a0+ath+a2CFit+a38q+a4Q+a5CE+ Ut &

Table 8 indicates that the parent’'s cash flow i$ significant in the subsidiary’s
investment equation and the parei@$as a significant negative effect. As predicted by
the efficient internal capital market or ‘interri2arwinism’ argument and contrary to the
‘internal socialism’ argument, an increase in tlaeept’'sQ leads to a reduction in the
subsidiary’s investment.

In Column 4 we check that the negative influenceahef parent’'sQ is not picking up
some spurious industry or country effect by matghsubsidiaries with a surrogate
parent. The surrogate parent is another firm irsdrae industry and country and as close
in size as possible to that of the real parent.fitkthat there is no significant influence
of the surrogate pare@ on the subsidiary’s investment. In Column 5 werapph this
issue in another way by running the standard regmes(Column 3) augmented by
interactions between the 2-digit industry of thenfiand the year. The inclusion of the
additional dummies does not affect the resultdina with the work of Abel and Eberly
on non-convex adjustment costs, we checked tof $eghier orders o€ were significant

in the investment equation but they were not.

In order to check whether there is something spetof US MNES, we repeat the basic
regressions for the sample of foreign-owned firmslwding US firms both as owners

and as subsidiaries (Table 9). The results remaghanged. We also split the sample
between firms whose principal activity is in maraitaing and those with a non-

manufacturing core. The results for manufacturing$ were similar to those for the full

sample (Table 9).
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Table 9. Robustness Checks: Non-US Firms and Manuftauring Firms

1 2

Variable Non-US firms  Manufacturing firms

SG 0.0065*** 0.0037**
0.0010 0.0015

CF; 0.0446*** 0.0516***
0.0048 0.0064

Q 0.0082*** 0.0082***
0.0003 0.0005

CF, 0.0184 -0.0047
0.0147 0.0182

Q -0.0010*** -0.0016***
0.0005 0.0005

Constant 0.0344*** 0.0379***
0.0007 0.0009

N 28152 13798

R° .0356 0.0382

Notes: Columns 1 and 2 are estimated by OLS with fixed effects and year dummies’ iR the ‘within’
R®. Robust standard errors are reported beneath dbfficients. *** 1%; ** 5% and * 10% level of
significance.

This section has presented several pieces of esedigam our data that suggest owners
reallocate funds across subsidiary entities antl tthia is consistent with the efficient
operation of an internal capital market. Parenndirhave greater cash resources and
superior access to external capital markets. Invast by owned firms is less sensitive to
cash flow and more sensitive to investment oppdiasthan stand-alone firms. And
subsidiaries’ investment is negatively affected thg opportunities available to the
parent. Our discussion in Section 3 suggestedthigalikely biases would work against
finding evidence consistent with an internal cdpitarket and against finding a negative
effect of the parent'’®. The results we report would therefore tend toenestimate both
effects.

The earlier discussion suggests that these remadis be interpreted as implying that
internal capital markets allocate capital efficigrsince they appear to mitigate liquidity
constraints and to increase the sensitivity of tehpexpenditure to investment
opportunities. Our results appear to be at leassistent with the effects of increased
information in the internal capital markets of ownferms and their separately listed
subsidiaries as compared with stand-alone firnisdigh the same market.
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5 Information versus influence effects in internalcapital markets:
hypotheses and results

5.1 Hypotheses

The results above suggest that internal capitaketarexist: parents appear to have a
financing relationship with their separately listegbsidiaries. Moreover this transfer is
negatively related to the investment opportunittésthe parent firm, suggesting that
finance is being allocated in response to the ix@gtrofitability of projects within the
group. With the full sample of subsidiaries, we @@mine how the operation of the
internal capital market responds to changes indiie of the owner’s stake in the
subsidiary. Our second set of experiments usesah®le of foreign-owned firms since
this provides the cross-sectional variation acr@¥sdistance between owner and
subsidiary, and (ii) the development of the capiterket in the parent and subsidiary
country that we use to identify the conditions undeéich internal capital markets
enhance rather than depress efficient investment.

Theories that emphasize the ‘bright side’ of inéreapital markets focus on the
information and control advantages afforded toQE® as a provider of internal finance
over the providers of external finance. This themggts on the superior ability of the
CEO to pick winners from among her business urtdiscussed in Gertner, Scharfstein
and Stein (1994) and Li and Li (1996). This is ko be improved when the subsidiary
is nearby and when the owner has a large stake.

However for different reasons, control and proxymmhay worsen the efficiency with
which internal capital markets allocate funds tdssdiaries. Much of the theoretical
work on the ‘dark side’ of internal capital marketssiders the incentives of managers at
the level below the CEO. Several papers have asiehlethe question of why such
behaviour may distort the CEQO’s capital budget sleni rather than just affect the
distribution of managerial compensatiirScharfstein and Stein (2000) consider the case
where the CEO is herself an agent and finds it naiteactive to compensate the
managers of poorly performing divisions with greatevestment rather than with cash,
which the CEO would prefer to reserve for altenmtuses. Stein (2003) cites the
example of the successful diversified conglomer&eneral Electric, whose policy of
rotating its managers between divisions has thefiiesf reducing managers’ incentives
to lobby for excess capital.

Thus the efficiency of internal capital markets alwes a trade-off between the
potentially positive effects of information and efrious effects of influence. If parents
in close proximity are able to overcome capital keaimperfections better than parents
at a distance then more concentrated ownershiglaseér parents should be associated
with a more negative relationship to parer@s’If the influence of the parent is to the
detriment of the subsidiary, and this increasesemath proximity than do the beneficial

" Rajan, Servaes and Zingales (2000) suggestsdbeialism’, i.e. a more equal allocation of resesrc
among divisions, might increase incentives for slom managers to cooperate and reduce rent-seeking
behaviour.
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effects of increased information, then we would extpproximity to decrease the
efficiency of the internal capital market.

Likewise we explore whether the quality of the itugional environment of the country
in which the subsidiary is located relative to tlohtthe parent influence the ‘internal
liquidity’ and ‘competition for funds’ effects. The is evidence suggesting that foreign
affiliates often substitute internal borrowing fexternal borrowing when operating in
environments with poorly developed financial maskédesai, Foley, and Hines, 2003).
Table 10 indicates that in our sample, over 50%wfowned firms are ‘high-high’, i.e.
both subsidiaries and their parents are listed aountry with a high level of financial
development. In 40% of the sample subsidiaries rmittheir parents are located in
countries with low financial development.

Table 10. Location of parents and subsidiaries byelel of financial development

% Parent-subsidiary pairs:

Parent in High Financial  Parent in Low Financial

Development Country Development Country
Subsidiary in High 53.7% 1.03%
Financial Development
Country
Subsidiary in Low Financial 40.5% 5.64%

Development Country

Notes: Data is from 4,200 parent-subsidiary p&ios.details of the source of the data, see Seétion

Do subsidiaries in countries with relatively poaraincial institutions benefit more from
the availability of an internal capital market throse in countries with institutional
quality closer to that of the parent? Or are theyernulnerable to influence costs? If the
former is so, we predict a stronger effect of pa@non subsidiary investment when
interacted with a measure of weakness of the fiaamastitutions in the subsidiary’s
country. These predictions are summarized in Tablaf information benefits outweigh
excessive control and influence costs, we wouldlipteenhanced Tobin’® effects in
subsidiaries operating in countries with weaker dstic financial markets.

Table 11 summarizes the interactive influences whership characteristics on the
predicted Tobin’Q relations to subsidiary investment. By includingeractive terms of
the Tobin’sQ variables in equation 2, we would predict thah& informational benefits
conferred by the parent on the subsidiary outwégir excessive control and influence
costs, then there should be enhanced Tolgreffects associated with more concentrated
and closer parents and of their presence when diabss are located in a weaker
financial environment (and vice versa if influeromests outweigh information benefits).
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Table 11. Prediction of the effect of (a) a more cmentrated parent, (b) a closer
parent, and (c) the presence of a parent when theissidiary is in a weaker financial
environment on the Tobin’sQ terms of the parent and subsidiary in an investmen
equation of the subsidiary

Theory Q Q
(subsidiary) (parent)

Information + -

Influence - +

5.2 Results for distance and control

Column 1 of Table 12 reports the effects of conegiun of ownership of the parent on
the investment of the subsidiary. The interactiffect of the ownership stake of the
largest owner on the foreign owne€¥’and cash flow are reported. The nega@veffect

of the parent diminishes with the size of the latdereign ownership. Thus the internal
capital market is stronger (exhibiting more readliben in response to changes in
investment opportunities) when the parent lesdltfigtontrols its subsidiary. Column 3
of Table 12 confirms that the same pattern charaete the smaller sample of foreign-
owned firms.

In Column 4, we report the impact of distance friora parent on the investment of its
subsidiary for the sample of foreign-owned firmse Yhd that the effect of the parent’s
Q becomes more negative as distance increases. stsiwith influence effects

dominating information effects this suggests thatestment in subsidiaries of more
distant firms is more sensitive to their parent'wedstment opportunities. Increased
investment opportunities for the headquarters amrenlikely to result in reduced

investment by the subsidiary when the subsidiafgpadated further from the parent. We
interpret this as evidence that the loss of infdiomais outweighed by the benefits of
reduced influence. The CEO is less susceptiblaftodance activities from more remote
managers, with whom she has a more ‘arms lengthtisaship as a result of greater
geographical distance and a smaller ownership $fake

8 The results in Table 12 suggest that the failardind a significant effect of parent cash flow on
subsidiary investment in the basic regression ibl@& (or the equivalent regression for foreign-edn
firms in Column 2 of Table 12) reflects heterogéneén the sample. Once the proximity measures of
ownership concentration or distance are introdutteglparent’s cash flow becomes significant.
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Table 12. Ownership Concentration and Distance

1 2 3 4
Variable Owned firms  Foreign-owned firms  Foreign-owned Foreign-owned
x ownership ownership distance
concentration concentration
SG 0.0049*** 0.0066*** 0.0069*** 0.0067***
0.0012 0.0017 0.0022 0.0018
CF; 0.0516*** 0.0430*** 0.0457*** 0.0443***
0.0060 0.0087 0.0115 0.0089
CF; 0.0236* 0.0077 0.0232* 0.0463***
0.0128 0.0119 0.0139 0.0226
CF; x Cong -0.0029* -0.0029*
0.0015 0.0015
Q 0.0085*** 0.0088*** 0.0097*** 0.0086***
0.0004 0.0006 0.0007 0.0006
Q -0.0012*** -0.0012*** -0.0012*** -0.0000
0.0004 0.0004 0.0004 0.0001
Q x Cong 0.0003*** 0.0003***
0.0001 0.0001
CFJ' X DiStj -0.0011**
0.0005
Q x Dist -0.0019***
0.0007
Constant 0.0363*** 0.0347*** 0.0354*** 0.0348***
0.0008 0.0013 0.0016 0.0013
N 22079 9537 6798 9087
R® .0393 .0377 0464 .0378

Notes: Columns 1 to 4 are estimated by OLS with fiixed effects and year dummies. B the ‘within’
R?. Robust standard errors are reported beneathaéfficients. *** 1%; ** 5% and * 10% level of
significance.

To summarize, the internal capital market is stesn@xhibiting more reallocation in
response to changes in investment opportunitiegnvthe firms are more distant or the
owner’s stake is smaller (although above 50%). Wterpret this as supporting the
primacy of influence costs over information effettdhe presence of other owners or
lower geographical proximity serves to distance @O of the parent firm from the
managers of the subsidiary. The costs of lowerrmé&tion appear to be outweighed by
the benefits of reduced influence effects.

5.3 Results for financial development and structure

In this section, we test whether the efficiencynaestment in owned firms is sensitive to
the level of financial development broadly defineg the ratio of credit to the private

sector to GDP) and or to the financial structurehef country as defined by the size of
the stock market to GDP.

9 As shown in Table A3 in the Appendix, these reshtild for the sample of Non US firms as well.

25



We conduct this experiment in two steps: first wekl at the sample of owned firms and
simply add to our basic regression (Table 8) aeradtion between the firm’s financial
variables (cash flow an@) and a measure of financial development or strecf@olumn

1 of Table 13 reports that in countries with a leiglevel of financial development, there
is a greater impact @& on investment. There is no sign that a largerkstoarket per se
has this effect (Column 3). In Columns 2 and 4,leak at foreign-owned firms and at
whether therelative level of financial development or stock marketesizetween the
country in which the subsidiary is located and tbiits parent affects the role of the
parent’sQ in the subsidiary’s investment. The measures veeaus the ratios of private
credit to GDP (or stock market capitalization to Dn the subsidiary country to the
parent country.

Table 13. Country Financial Development and Finanal Structure.

1 2 3 4
Variable Owned Foreign-owned Owned Foreign-owned
SG 0.0063*** 0.0057*** 0.0054*** 0.00471***
0.0010 0.0018 0.0010 0.0020
CF 0.0344*** 0.0444** 0.0412%** 0.0372***
0.0083 0.0088 0.0053 0.0097
Q 0.0058*** 0.0087** 0.0081*** 0.0095***
0.0006 0.0006 0.0003 0.0007
CFxPrivCred 0.9339
0.6808
Q, xPrivCred 0.2307***
0.0470
CF, 0.0585** 0.0701***
0.0263 0.0212
CFxPrivCred -0.0377**
0.0177
Q 0.0008 -0.0019**
0.0008 0.0008
QxPrivCred; -0.0017**
0.0006
CF;xStockMarket 0.0782
0.0621
QixStockMarket 0.0011
0.0020
CFxStockMarkef -0.0373**
0.0105
QxStockMarkef 0.0007
0.0008
Constant 0.0344*** 0.0353*** 0.0341*** 0.0333***
0.0006 0.0013 0.0006 0.0015
N 29356 9309 29014 7739
R? .0359 .0385 .0345 .0392

Notes: Columns 1 to 4 are estimated by OLS with fixed effects and year dummies. B the ‘within’
R?. Robust standard errors are reported beneathaéfficients. *** 1%; ** 5% and * 10% level of
significance.Privcred; is the ratio of private credit to GDP in the sulesigl country to that in the parent
country. StockMarkstis the ratio of stock market capitalization ovedi5in the subsidiary country to that
in the parent country.
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Column 2 records that as the gap between the lgivéhancial development in the
subsidiary country and the owner country narrow® hegative effect of parer@
intensifies and efficient allocation within the MN& enhanced. This is consistent with
the hypothesis that influence effects are mordylike prevail when the subsidiary is in a
weaker financial environment. There is a smalléeatfof parentQ on investment in
subsidiaries operating in weak financial markéts.

6 Conclusions

The purpose of this paper is to investigate how pghesence of a parent affects the
investment behaviour of subsidiary firms. The stiglyelevant to several different but
related literatures on internal capital marketsreifgn direct investment and the
macroeconomic experience of countries in finanmieis.

The approach we have taken is to examine the mélieof foreign ownership in two
stages. First in the context of internal versuseml capital markets, we present
evidence supporting the existence of internal eaprtarkets that reallocate finance to
members of multinational networks with superiorastment opportunities. Second, we
explore how various characteristics of the relatiop between the subsidiary firm and its
parent affect the efficiency of this reallocatignnew data set is employed that allows
the investment opportunities of the subsidiary fitorbe observed independently of those
of the parent.

The results reported in this paper point in theection of suggesting that there are
benefits associated with ownership from the pemspeof subsidiary firms. In general
the information and resources available to paremtsf relative to stand-alone firms
improve the allocation of capital. There is evidermonsistent with reduced financial
constraints and of the allocation of capital acoaydto the relative profitability of
different parts of the global businesses.

The beneficial effects of foreign ownership aretipatarly in evidence when the
ownership stake of the foreign parent is relativelydest and when the parent is distant
from the subsidiary. The possible loss of informatassociated with smaller ownership
stakes and distance appears to be outweighed byoteatial influence drawbacks that
arise from large ownership stakes and close praxiafia parent.

When we examine the impact of financial developmesm find that there is a greater
impact of own€ on investment in countries with better financiavdlopment. We find
that efficient allocation within MNEs is more inidence as the gap between the level of
financial development between subsidiary and owsmmtry diminishes. Presumably
this is because influence effects can be bettetralted when financial environments are

2 We note that allowing for heterogeneity of thisdibrings out the significant positive effect ofrqrat
cash flow on subsidiary investment — a phenomenensaw earlier when distance and ownership
concentration were introduced.
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more similar and function better. Thus whereas giaigcal distance appears to enhance
efficiency in the firm network, divergence in fir@al development reduces it.

Returning to the initial puzzle presented by inwe=tt behaviour in the Asian crisis, our
results suggest that the larger responses of foi@igned firms in reducing their capital
investment during the East Asian crisis may reflbet greater alternative investment
opportunities available to foreign-owned firms. farg parents with small ownership
stakes may have been particularly well placed tkenwdbjective commercial assessments
without being subject to the same degree of lodalénce as domestic firms and those in
close proximity to their subsidiaries.
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Appendix

1. Construction of the data-set

A. Primary source

We begin with the population of firms listed on therld’s stock exchanges provided by
the OSIRIS database published by Bureau van DgktiEbnic Publishing which gathers
its information from several sources including Vddvlest Base, Fitch, Thomson
Financial, Reuters, and Moody’s. For 2005, ther228,915 firms listed on the world’s
stock exchanges. Table Al presents the distribatighese firms by country.

Table Al.
1 2 3 4 5 6
Country Firns St and- Onned Foreign- Omner of Oaner of
al one owned firms) foreign
firms)
Nunber (%firns) (%firms) (%firms) (%firms) (% firms)

Argentina 92 54% 45% 20% 1% 1%
Australia 1362 81% 16% 13% 3% 3%
Austria 90 66% 31% 7% 3% 3%
Bahrai n 28 64% 32% 21% 4% 4%
Bel gi um 137 54% 42% 13% 4% 4%

Br azi | 401 63% 36% 14% 1% 1%
Canada 1356 76% 22% 15% 3% 2%
Chile 232 72% 26% 12% 2% 2%
Chi na 1316 85% 15% 14% 0% 0%
Col onbi a 77 75% 22% 12% 3% 3%
Costa Rica 17 88% 12% 6% 0% 0%
Croatia 23 52% 48% 17% 0% 0%
Czech Republic 49 55% 45% 14% 0% 0%
Dennar k 147 71% 26% 10% 3% 3%
Egypt 364 86% 14% 11% 0% 0%
Est oni a 13 46% 54% 15% 0% 0%

Fi nl and 127 68% 28% 8% 5% 5%
France 699 38% 56% 9% 6% 6%
Ger many 756 48% 47% 13% 4% 4%

G eece 233 39% 58% 11% 3% 3%
Hong Kong 269 78% 19% 7% 3% 3%
Hungary 28 75% 18% 7% 7% 7%

I cel and 14 71% 21% 7% 7% 7%

I ndi a 736 78% 21% 9% 1% 1%

I ndonesi a 297 81% 19% 13% 0% 0%

I rel and 64 66% 25% 11% 9% 9%

I srael 169 82% 17% 8% 1% 1%
Italy 229 41% 53% 11% 6% 6%
Janmi ca 30 53% 43% 3% 3% 3%
Japan 3598 83% 14% 8% 2% 2%
Jor dan 31 84% 16% 6% 0% 0%
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Kazakhst an 15 73% 27% 13% 0% 0%

Kenya 13 62% 38% 0% 0% 0%
Korea, Republic 1460 60% 39% 8% 1% 1%
Kuwai t 49 88% 10% 4% 2% 2%
Latvi a 23 65% 35% 9% 0% 0%
Li t huani a 10 40% 60% 20% 0% 0%
Luxenbour g 37 57% 41% 14% 5% 5%
Mal aysi a 941 86% 13% 7% 1% 1%
Mauri tius 37 89% 11% 8% 0% 0%
Mexi co 141 66% 26% 4% 8% 8%
Mor occo 13 54% 46% 8% 0% 0%
Net her | ands 175 65% 22% 6% 14% 14%
New Zeal and 110 81% 18% 8% 1% 1%
Ni geri a 32 84% 16% 9% 0% 0%
Nor way 136 68% 27% 6% 5% 5%
Paki st an 140 76% 21% 2% 2% 2%
Panama 15 80% 20% 13% 0% 0%
Peru 162 74% 26% 6% 0% 0%
Phi | i ppi nes 226 83% 16% 8% 1% 1%
Pol and 64 41% 59% 13% 0% 0%
Por t ugal 72 50% 44% 10% 7% 7%
Russi a 45 58% 42% 7% 0% 0%
Saudi Arabi a 16 69% 31% 13% 0% 0%
Si ngapor e 516 79% 19% 8% 2% 2%
Sl ovaki a 11 55% 45% 0% 0% 0%
South Africa 319 73% 20% 1% 6% 6%
Spai n 148 48% 45% 11% 8% 8%
Sri Lanka 135 87% 10% 4% 3% 3%
Sweden 242 57% 35% 3% 9% 9%
Swi tzerl and 224 44% 48% 12% 8% 8%
Thai | and 420 86% 13% 6% 1% 1%
Tuni si a 40 70% 28% 5% 3% 3%
Tur key 242 84% 14% 4% 1% 1%
United Arab Emi11 64% 36% 9% 0% 0%
Uni ted Ki ngdom 1869 71% 20% 9% 10% 9%
United States 7751 76% 20% 3% 4% 4%
Venezuel a 58 81% 19% 3% 0% 0%
Zi nbabwe 13 62% 31% 0% 8% 8%

B. Identifying stand-alone, owned and owner firmsn the data-set.

The OSIRIS data records a firm as having a pafeahather entity has financial and
legal responsibility for it, i.e., it holds moreatih 50 per cent and less than 100 per cent of
the subsidiary’s equity. Figure Al illustrates gdection criteria and data sources used
to construct the sample of owned, owner, and stdoe firms.
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Figure Al. Constructing the sample

Population of listed firms in 2005
28,915 firms [OSIRIS]

}

100% > owned =50% by another entity?

N
YES NO
/ Owner = 50% of another firm in
database? [OSIRIS]
Regression sample: discard if: different YES NO
owner in 1994; parent entity is not a firm Define as Define as stand
in database with available financial | : ; )
. . owner firm alone firm
information
Key financial information
/ available? [Datastream]
4,886 owned YES YES
firms 1,028 owner 16,272 stand-
firms alone firms

The OSIRIS data only reports ownership at one poiritme 2005, but we have older
ownership data from Dun and Bradstreet which emsalmeto identify ownership in 1994.
After matching these data we exclude firms fromgample if the location of their owner
is different in these two datasets.

We discard subsidiary firms from the sample if tlesyperienced a change in ownership
over the period, or if their ownership informatia unavailable, or if key financial
information (matched to and collected from Datastieis missing over the period. This
leaves us with 4,886 subsidiaries which have beatirmuously owned and controlled by
1,028 distinct global ultimate firms over the pekio

C. Sources and definitions of variables

The OSIRIS data-base reports a unique identifinatiomber for each parent firm that
enables us to match firms with financial data ogirtparents. This was merged with the
market and financial data from Datastream.

The parent’s data is given in consolidated form,vg® take out the effect of the
subsidiary to extract the parent’s pure data.

2L For example we use the employment in the subsiiaand the total consolidated employmédatto
determine the firm'€); which we call parent'®, but really refers to th@ of the entire entity except the
subsidiary. The firm’s consolidat&@lis Qr = ((Q*E; + Q*E;)/Ex). So parent'Q is Q; =(Qr*E+-Q*Ei)/E;
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Capital expenditurefunds used to acquire fixed assets including edjtares on plant
and equipment, structures and property but exctudimy expenditures associated with
mergers or acquisitions. To account for differencesize and for inflation over time and
to avoid heteroscedasticity we divide investmenttidigl assets at the beginning of the
period. Datastream item 08416 Asset UltilizatiortilR@aneasured as the annual item
Capital Expenditures / (Total Assets - Customebiliges on Acceptances).

Average Q the firm’s market-to-book ratio at the end of thdor fiscal year. To
calculate parent’s Q, we took the effect of sulasidivariables out of consolidated data in
order to get parent’s data, i.e. To@kE asset-weighted sum of parent and subsidry
from which we calculate unconsolidat®dQ is the share price divided by the book value
per share (Datastream PTBV).

Liquidity. Cash flow divided by total assets at the starthef year. Datastream item
04860 (Net cash flow from operating activities)idad by total assets. Q is the share
price divided by the book value per share (Datastr®TBYV).

Sales growthSales growth is the log difference in sales iU®m Datastream item
number 07240.

Distance to owneis the great circle distance between capitalcitiethe two countries
measured as a percentage of half the earth’s cfezence (i.e. max is 100).

Employeess Datastream item WCO07011.

Ratio of credit to the private sector to GBRd size of the stock market to GDP.

Recession year dummy. Quarterly GDP data from ME’d International Financial
Statistics (IFS). The recession dummy variable cating whether a country is
experiencing a recession in a particular year istracted following Braun and Larrain
(2005). For each country ‘troughs’ are identifies y@@ars when the current log of real
local currency GDP (from World Bank, 2005) deviateg more than one standard
deviation from its trend level (computed using thedrick-Prescott filter with a
smoothing parameter of 100). A local peak is thefineéd as the most recent year for
which cyclical GDP (the difference between actual &rend values) is higher than the
previous and posterior years. The recession variglbne for the years between the peak
and trough (excluding the peak year), and zerofioer years.

2. Propensity Score Matching Results
Table A2.

We use the propensity score matching method of mb@aen and Rubin (1983). We
identify the probability that a firm is a subsidiausing a probit model. We use the
predicted probability,Pix., as a monotone function to select comparison saomke

observations for each subsidiary observation. dagest neighbouk, to each subsidiary
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observation is selected to minimize the differebeéwveen the subsidiary firm and the
stand-alone firm with similar predicted values.

Matching Regression:

Qi 0.008
(0.005)*
SG 0.069
(0.029)**
CF; 0.012
(0.003)***
Age 0.006
(0.001)***
Industry dummies Yes
Country dummies Yes
Observations 24982
R 0.081

Standard errors in parentheses
* significant at 10%; ** significant at 5%; *** sigificant at 1%

3. Robustness: Distance and Ownership Concentratiointeractions for Non-US
firms

Table A3.

This table extends the robustness check of Taltdeilfustrate that the findings in Table
12 are robust to excluding the US firms from thegke.

1 2
Variable Non-US firms Non-US firms
SG 0.0066*** 0.0067***
0.0019 0.0023
CF, 0.0428*** 0.0441***
0.0098 0.0124
Q 0.0089*** 0.0101***
0.0007 0.0007
CF, 0.0555** 0.0173
0.0265 0.0159
Q -0.0000 -0.0018***
0.0001 0.0005
CF; x Dist -0.0014**
0.0005
Q; x Dist -0.0029***
0.0008
CF; xCong -0.0025
0.0016
Q x Cong 0.0004**
0.0001
Constant 0.0357*** 0.0359***
0.0014 0.0017
N 7858 5903
R° .039 0477
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