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1 Introduction

Many countries actively seek to attract foreign direct stmeent (FDI) because they believe
that multinational enterprises will contribute to econorgrowth by creating new job oppor-
tunities, increasing capital accumulation, and raisirtglttactor productivity. Indeed, a large
body of empirical evidence shows that FDI tends to genergtgans for both home and host
countriest The growth-enhancing effects of FDI flows have motivatedadbgh investiga-
tion of their determinants. Robust push and pull factorsnaaeket size, cultural and physical
proximity, relative labour market endowments, and corfgtax rates (Eicher et al., 2012;
Blonigen and Piger, 2014). Financial development shoutthidy be added to this list.FDI
flows strongly grew during the period 2003-2007 but expegehan abrupt decline the two
following years? The fact that the tight external financing conditions résglfrom the global
financial crisis have been partly blamed for this fall (UNAIA2010) suggests that access to
external finance is an important determinant of FDI. We itigase this issue, by providing a
comprehensive and causal exploration of the various sftbett source and destination coun-
tries’ financial development (SFD and DFD respectively)ham FDI.

We are not the first cross-country study to look at the effetfinancial development on
FDI.* However previous research broadly suffers from three keytsbmings: inadequate
measurement of FDI, absence of causal identification, amitkld scope.

The majority of studies have used balance of payments (BOWPY&ta, aggregated at the
country-level. While widely available, these data provalpoor picture of the international
expansion of multinational enterprises (MNES) becausgdhéy include the funds which have
been provided by parent companies in the forms of equitytalptercompany debt, or rein-
vested earnings.They notably ignore external funds raised in host countpesventing any
examination of the impact of DFD on real FDI and possibly legdo the wrong conclusions;
if SFD and DFD are substitutes, higher investment in new @stiexj foreign affiliates can oc-
cur despite observing lower BOP FBBOP FDI data also provide a murky picture of foreign
investment by being reported on a net basis and mixing tegékbws of funds for new for-
eign affiliates, existing foreign affiliates, and parent pamies. Hence, without a good proxy

1Excellent surveys of the literature can be found in Morard@pNavaretti and Venables (2005), Caves (2007)
Dunning and Lundan (2008), or Moran (2011).

2The World Economic Forum (World Economic Forum, 2012) defifieancial development in its 20 -
nancial Development Repas “the factors, policies, and institutions that lead teetf/e financial intermediation
and markets, as well as deep and broad access to capital andifihservices” (p.3).

3Global FDI flows declined by 20% in 2008 and a further 37% in200

4See, for example, Hausmann and Fernandez-Arias (2000)gatrque et al. (2005), Di Giovanni (2005),
Ang (2008), Hijzen et al. (2008), Coeurdacier et al. (2088)yn and Kim (2010), or Mohamed and Sidiropoulos
(2010). These studies tend to find a positive but not alwagtisitally significant impact of SFD or DFD on
balance of payments FDI flows or cross-border mergers andsitigns (M&A) transactions.

SFor example, Feldstein (1995) points out that the totalevaliassets of U.S. foreign affiliates (what he calls
the ‘natural’ definition of U.S. FDI stock) was almost thraeés greater than the ‘narrow’ BOP definition of U.S.
FDI stock in 1989.

SNote that this issue cannot be solved by the uselof bilatéyadata.



for real FDI, investigating the impact of SFD and DFD on theefgn expansion of firms is
difficult.

To a certain extent, this measurement issue disappearssitgias use data on cross-border
M&A. However, this does not solve the problem of causal ideattion. Financial development
is likely to be correlated with other country attributes whhcan influence FDI, such as overall
institutional quality, human capital, natural resouraeagital controls liberalisation, or foreign
ownership restrictions. Even with a large number of contesiables, the risk of an omitted
variable bias remains and multicollinearity may becomesaneé. Some studies have included
country fixed effects, controlling in that way for any time+ariant factor potentially correlated
with financial development. As discussed by Coeurdacier €@09), this strategy may not be
fruitful. Measures of financial development often exhibivltime-series variation, generating
imprecise estimates, and relying on time-series variatoilentify the parameters does not
necessarily lead to the estimation of the relationship tdrest if permanent and transitory
changes in financial development have very different effentFDI/ Overall, without a proper
identification strategy, it is nearly impossible to estsiblihat SFD and DFD are long-run causal
determinants of FDI.

As a way of circumventing a potential omitted variable, a &udies use confidential firm-
level data from a single source country (Japan or the Unitate$) and rely on ingenious
natural experiments to identify the causal effects of SFOhenoccurrence of Japanese FDI
(Klein et al., 2002) or of DFD on the sales or capital expeaméis of U.S. foreign affiliates
(Desai et al., 2006; Antras et al., 2009). The estimated&ffare largely positive. However,
these studies are confined to specific events and specificesocountries, casting doubt on the
external validity of their findings. They also do not covenhihe effects of SFD and DFD can
diverge with the nature of the FDI project (greenfield, M&A,expansion) or across margins
of FDI (occurrence and number of FDI projects vs. average sfzthe projects§. Finally,
they do not explore in a comprehensive manner the direct rlidect effects that SFD and
DFD can have on FDI. While the vast majority of existing sasdnave stressed how financial
development can increase FDI by improving access to exténamce, SFD and DFD may
also have indirect and not necessarily positive impactsin tfy promoting overall economic
activity in source and destination sectors.

In response to these various gaps in the literature, we usprehensive and under-exploited
data on real manufacturing FDI projects during the perid@32P006 to investigate the various

’For instance, average inward FDI may be higher in countrleraithe average stock market capitalisation to
GDP ratio is higher, because it reflects easier access tmakfenance or more potential targets for cross-border
M&A. However, temporary departures of the ratio of stock kedcapitalisation to GDP from its average size may
have a negative impact on inward FDI if foreign investorsaiteacted by temporarily undervalued host-country
assets (so-called ‘fire-sale’ FDI). Hence, in this scendhie time-series effect of DFD on FDI would not not be
informative of the cross-sectional effect of DFD on FDI.

8Policymakers may be particularly interested in work on gfiedd and expansion FDI as they tend to perceive
these foreign projects as having more benefits, in termswfjoles and production activity created, than M&A
(Sauvant, 2009). 5



effects of financial development on bilateral FDI in a difflece-in-differences approach, where
we exploit variations in both country-specific financial depment and sector-specific finan-
cial vulnerability. In doing so, we can make a substantialtabution to the existing literature.
Our data provide us with a worldwide coverage of source astirtition countries and allow
us to look at the impacts of both SFD and DFD on FDI. We have fgpodunity to investigate
how various types of real FDI (greenfield, expansion, M&AYldferent margins (extensive or
intensive) respond to financial development. By focusinghanrelationship between sector-
specific dependence on external finance and financial dewelalp our identification approach,
which is novel in the context of bilateral FDI, increases likelihood that we identify causal
effects? The intuition is that engaging in FDI involves substantipfront fixed costs that fi-
nancially vulnerable firms (i.e. firms with high requiremefdr external capital) will struggle
to finance without easy access to external finance (Buch,&(419). Hence, causal effects of
SFD and DFD can be isolated by looking at whether financiatbgment has a disproportion-
ate impact on FDI in more financially vulnerable manufactgrsectors. Finally, to a certain
extent, we are able to decompose the total effects of SFD &flibto the direct and indirect
effects suggested by our integrative literature review.

Our empirical results unambiguously indicate that a deegnfiral system in source and
destination countries strongly facilitates the interoadl expansion of firms through FDI. The
total effects of SFD and DFD on relative greenfield FDI in ficafly vulnerable manufactur-
ing sectors, as well as on the overall level of aggregatendjede FDI, are positive, statistically
significant, economically large, and complementary. SFDRRD have net positive effects on
new greenfield FDI by directly increasing access to extefinahce and indirectly promoting
manufacturing activity in source and destination coustrighis direct impact of financial de-
velopment accounts for most of the total effects of SFD an® RRd primarily operates at the
intensive margin through its positive contribution to tiverage size of FDI projects. Expan-
sion FDI and M&A FDI also positively respond to greater SFRI&FD but not necessarily
in the same way as greenfield FDI. Lastly, economic impac&F@ and DFD on FDI appear
to be similar overall, but they do not necessarily have tmeesmfluence on the extensive and
intensive margins of the different types of FDI. These rsssiibstantially expand existing re-
search on FDI. In common with the few studies which have igated in a causal manner
some of the effects of SFD or DFD on FDI, we find a positive dftéddinancial development
on the expansion of MNEs. However, we reach this conclusjovey different mean&} and

9See, among others, Rajan and Zingales (1998), Beck (2062)n&nd Larrain (2005), Kroszner et al. (2007),
Manova et al. (2011), Chor and Manova (2012), or Manova (2fift2ise of this identification strategy in the fields
of economic growth or international trade.

101n the most recent version of their working paper, using fedénce-in-differences approach similar to ours,
Bilir et al. (2014) investigate the effects of DFD on the lisvef foreign sales of U.S. MNEs. They also find an
overall positive effect of DFD on the relative volume of sale financially vulnerable sectors. However, most of
their discussion and robustness checks tend to be focuskdwDFD influences the share of affiliate sales to
various destination markets. Hence, while their paper igeeely rich, a larger fraction of our paper is devoted
to the analysis and robustness of the effects of DF%on vel&iDI in financially vulnerable sectors. In addition,



our findings yield novel insights.

Our research has implications for our understanding of tiwleffects of FDI on economic
growth and the functioning of MNES’ internal capital markeWany studies have stressed that
a well-developed financial system is crucial for local firm$enefit from foreign technology
spillovers (Hermes and Lensink, 2003; Alfaro et al., 200d02 2010) while other studies
have highlighted positive links between the domestic andifm activities of firms (Desai
et al., 2005, 2009; Herzer, 2010; Navaretti et al., 2010).sWew that SFD and DFD promote
outward and inward FDI, thereby contributing indirectlygoonomic growth in source and
destination countries. Highlighting the role of externabfice in the expansion of MNEs also
helps to understand the sources and limitations of thesrima capital markets. The financial
advantage that foreign firms tend to enjoy over local firmss@et al., 2004b, 2008; Alfaro and
Chen, 2012) is related to their home countries’ financiatldepd, beyond short-term horizons,
MNEs cannot fully bypass restricted local access to extdimance by making use of foreign
sources of funds.

Finally, our study is related to works investigating theeefs of credit constraints on in-
ternational trade. The positive effect of SFD on the volurhexports of firms belonging to
financially vulnerable sectors is well documentédExpansion through FDI involves much
higher fixed costs than exports (Buch et al., 2010), and thex@ur results are fully in agree-
ment with those of the trade literature.

The rest of the paper proceeds as follows. In Section 2, wiewethe various effects that
SFD and DFD are likely to have on FDI. In Section 3, we desanilne=DI data. and introduce
our difference-in-differences models. In Section 4, wecdbs our variables of interest and
the estimation methods. We also provide some stylized.fdctsSection 5, we present our
empirical results. Finally, we conclude in Section 6.

2 The various effects of financial development on FDI

In this section, we examine in an integrative literatureeemhe various structural effects that
SFD and DFD may have on FB1.When discussing the existing empirical literature, we focu
on the few studies which have adopted robust causal ideatidit strategies.

their sample is limited to the foreign activities of MNEs dgaartered in the United States, they ignore the role
of SFD, and they do not distinguish between various type$of F

11See for example Beck (2002, 2003), Amiti and Weinstein (30bL Manova (2013). Foley and Manova
(2015) provide an excellent survey of this literature.

2In the short run, MNEs may engage in opportunistic FDI to takleantage of a transient improvement of
financial conditions at home (Baker et al., 2009) or tempothsruptions in host countries’ financial markets
(Krugman, 2000; Aguiar and Gopinath, 2005; Desai et al. 820Given our identification strategy, which largely
rely on cross-country differences in financial developm#nis ‘short-term’ literature is beyond the scope of this
paper.



2.1 Direct effects

Firms wishing to engage in FDI must incur substantial upfioted costs. As for exporting,
market research needs to be done to identify profitablergdgins and learn about their speci-
ficities, products may have to be modified to meet foreigretast regulatory requirements,
distribution and servicing channels must be establisheth¢Rs and Tybout, 1997). Some of
these costs may have to be incurred once and may not applglfawfon investments. How-
ever, crucially, each new FDI project also involves essdiitig or purchasing a production
facility in the destination country (Helpman et al., 2004jdB et al., 2010). The ability of
firms to finance the upfront fixed costs of FDI with internal dignvaries across sectors. Some
sectors are technologically more dependent on externaid@ameaning that firms’ desired
investment levels typically exceed their internal cash iowhis may be due to a large initial
project scale, a long gestation period, a short harvesbgeor the requirement for continuing
investment (Rajan and Zingales, 1998). Firms in these finlipwulnerable sectors will have
to rely heavily on external finance to engage in FDI since thiglyonly be able to internally
finance a small fraction of the fixed costs of FDI (Buch et aDQ2, 2010):3 Firms’ access
to external finance depends on financial development. Héngleer SFD should have [@s-
itive direct external finance effecin the volume of outward FDI, which ought to be larger in
more financially vulnerable sectols.Klein et al. (2002) provide some evidence that credit
constraints influence outward FDI. They show that the nurob&DI projects undertaken by
Japanese firms in the United States during the Japaneseabamisis was inversely correlated
with the deterioration of the financial health of their maamk. Their results suggest that a rise
in firm-specific credit constraints resulted in lower FDI.

Higher DFD can also havepsitive direct external finance effeon the volume of inward
FDI if a fraction of the external financing required by finaallyi vulnerable firms to engage
in FDI is raised in the destination country. Firms may chotsase this source of external
finance if local financing conditions are favourable (Desail g 2004a; Harrison et al., 2004a,;
Shapiro, 2006). They may also be constrained to do so if saountries’ financial institutions
are reluctant to fully cover the costs of FDI (or ask for a gskmium) because monitoring a
foreign project and enforcing cross-border claims raigigcdities which are not present with
the financing of a domestic project (Buch et al., 2009; Biliak, 2013). The importance for
U.S. MNEs to operate in host countries with high DFD is highted in Feinberg and Phillips
(2004), Desai et al. (2006), and Bilir et al. (2014). Thesedtstudies show that the expansion

BBExternal finance is a complementary source of funds for tfiess because the range of their investment
opportunities expands with its availability. This does netessarily imply that external finance will be accessed
after exhaustion of internal funds. Firms can raise morere& funds than the level of their internal funds would
dictate if they find advantageous to do so, e.g. to benefit ftmmax deductibility of interest payments or simply
to maintain financial slack. See the survey of chief finanaffiters on their capital structure choice by Graham
and Harvey (2001).

14 ow endowment in tangible assets that might serve as cadlatan be another source of financial vulnerabil-
ity (Braun, 2003; Buch et al., 2009; Manova, 2013).
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of the activities of U.S. foreign affiliates is constrainadiost countries where external finance
is relatively limited and expensive, despite the inheraratricial advantage that foreign affiliates
have over local firms as a result of their access to interqadalanarkets (Desai et al., 2004%).

While SFD and DFD can be expected to have a joint positive anpa FDI, SFD is likely
to matter relatively more for the funding of new FDI. Pareoipanies have had time to de-
velop close relationships with their lenders in the homentguand the literature on banking
relationship suggests that these repeated interactimasttetranslate into better borrowing
conditions, such as an increase in the availability of ¢redfavourable contract terms (Boot,
2000; Ongena and Smith, 2000). In contrast, relationstepsden the parent company (or the
new foreign affiliate) and local banks in host countries mayrore tenuous.

Antras et al. (2009) raise the possibility that higher DFD have anegative direct disinte-
gration effecton FDI if it encourages greater substitution of foreign outsing for integration.
The reason is that lenders are less likely to require the MiNibtd an equity share in its finan-
cially vulnerable foreign partner in countries with deemfinial development because strong
financial institutions ensure that the efforts of the enmeapur are monitored and aligned with
value maximization. Higher DFD may therefore alleviate éxéernal pressure on an MNE to
hold a controlling interest in foreign firms involved in itagply chain, reducing in that way
its engagement in FDI. Antras et al. (2009) empirically aonfthis theoretical prediction by
showing that U.S. firms tend to engage more in arm’s lengthnelogy transfers as opposed
to only engaging in FDI in more financially developed couwsgri However, this finding does
not imply that greater DFD necessarily reduces overall imational activity. Antras et al.
(2009) theoretically and empirically show that higher DFRreases the number and scale of
U.S. foreign affiliates due to stronger investor protectitinHence, in destination countries,
the positive direct access to external finance effect of Dé-likely to dominate any potential
negative direct disintegration effect.

2.2 Indirect effects

Beyond their direct effects, higher SFD and DFD can also leewvanfluence on FDI through
their promotion of overall economic activity, especialyfinancially vulnerable sectors (Rajan
and Zingales, 1998; Braun, 2003; Klapper et al., 2006; Man2013).

In source countries, the higher number of potentially laggeducers associated with more
SFD should mechanically increase the number of FDI projectsgiven sector. At the same
time, more active firms can also lead to an increase in cotigetiOn the one hand, lower

15This study shows that parent borrowing partly substitube®kternal borrowing in host countries where low
financial development results in a relatively high cost déexal finance.

161n addition, vertical integration of suppliers in coungrieith low DFD requires MNES not to be themselves
financially constrained by host countries’ financial depab@nt. As previously mentioned, this is unlikely to be
the case, especially in financially vulnerable sectors

6



profits for each firm operating in the sector may reduce thigyabf some of them to engage
in FDI, for instance because a share of the fixed costs of eBttpi®ject must be covered
by firms’ internal funds. On the other hand, stronger dormesimpetition could encourage
firms to allocate a greater fraction of their limited finarceesources towards foreign expan-
sion rather than domestic expansidmnd greater financial development should allow firms to
compensate part of the shortfall in internal funds with exaéfunds. Empirically, in the con-
text of the effects of credit constraints on internationadle, Manova (2013) finds that financial
developmentindirectly increases exports through itstesimpact on overall production. This
suggests that thaositive indirect access to external finance effe€ESFD is likely to dominate
any potentiahegative indirect competition effect

In destination countries, Ju and Wei (2010) and Bilir et 2013) have highlighted that
DFD can also have aegative indirect competition effedh making a country a less attractive
destination than before to MNEs. This ought especially tthieecase for FDI aimed at serving
the local market because, with higher DFD-induced entryaafal and foreign) producers, the
price of local inputs may increase and, relative to MNEsdtng other markets, the volume
of their (potential) sales unambiguously faifsThe empirical results of Bilir et al. (2013) are
consistent with greater DFD having a negative indirect cetmipn effect on FDI in addition
to a positive direct financing effect. The overall sales d6.UMNESs are larger in financially
advanced countries, but both the level of individual atié& local sales and the share of local
sales in total affiliate sales fall when DFD increases.

While greater sector-specific activity may increase coitipatforces, it is also likely to
generate external economies of scale, which can encourage th agglomerate in a given
location rather than disperse their activities to avoid petition® For example, Crozet et al.
(2004) provide a simple theoretical model in which they higjit how the overall effect of
a large number of firms on the profit of a prospective foreigres&tor is ambiguous due to
the existence of both a negative competition effect and @&ipesgglomeration externality.
Their empirical evidence, consistent with earlier work @deet al., 1999; Barrell and Pain,
1999; Norback, 2001), suggests that the latter effect dategnas they find that a larger number
of existing domestic and firms in a given sector and locatias & positive influence on the
location choice of MNEs (see also Bobonis and Shatz (2087)verall, the growth of local

"The redeployment of scarce financial resources by MNEs tisvanore profitable markets when economic
conditions change in a given market have been put forwardtbin $1997), Mudambi (1999), Feinberg and
Phillips (2004), and Bilir et al. (2014).

18Unfortunately, our data do not allow us to distinguish betweertical and horizontal FDI.

1%These economies of scale may be due to information shamtgul market pooling or the existence of
specialised suppliers (see Rosenthal and Strange (2004 stavey).

201t could be argued that this positive agglomeration effaatefy reflects the tendency of foreign firms to
locate in geographical areas with favourable sector-fipdactor endowments, as signalled by the large volume
of production in a given sector. This is unlikely to be erirtne case. In the absence of agglomeration benefits,
clustering of firms would gradually make the locatlessattractive by increasing the competition among firms for
access to the same local inputs or local market (He?d etdl5)1 1t is also much harder to explain, on the basis



manufacturing sectors induced by higher financial devetaygrahould have positive indirect
agglomeration effeatn inward FDI, which is likely to dominate any potential negaindirect
competition effect. The possibility of an indirect agglaat#on effect has been neglected by
the existing literature.

2.3 Type and margins of FDI
2.3.1 Greenfield, M&A, expansion FDI

Firms can initially invest abroad by establishing a new iigmeaffiliate (greenfield FDI) or ac-
quiring an existing local firm (M&A FDI). The various effectd financial development that
we have discussed in this section should broadly influensamiar ways both modes of entry,
although qualifications may be raised. It could be arguetithi®saccess to external finance ef-
fect of financial development matters less for M&A FDI. Relatto establishing a new foreign
affiliate, the purchase of an existing firm may involve smdibeed costs because it allows a
foreign investor to save on some costs, such as the idetitficaf distribution and servicing
channels (Caves, 2007). Nevertheless, the acquisitioa Eiikely to reflect the value of these
intangible assets and, for both types of FDI, firms in finahciaulnerable sectors should still
benefit from greater financial development to finance theiattgun of new or existing foreign
assets. It could also be pointed out that most papers disguise impact of existing sector-
specific activity on the attraction of MNEs seem to have indnor deal with, greenfield FDI.
A negative indirect competition effect can still occur fo&A FDI, although its potential exis-
tence could be weaker than for greenfield FDI given that a M&AgInot add another seller to
the market and may eliminate a potential rival (Navaretti ¥anables, 2005; Caves, 2007). A
high volume of existing sector-specific activity can alsoréase the quantity (Head and Ries,
2008) and the quality of potential targets.

Once their initial FDI has been made, some MNEs may decidepareal the activities of
their foreign affiliate and, for a fraction of them, will agaiequire access to external finance.
Several reasons argue for a larger role of DFD than SFD in tfanding of this expansion
FDI in financially vulnerable sectors. As mentioned in theyious section, the literature sug-
gests that financially vulnerable firms have to rely on bot $hd DFD to finance a new
FDI because cross-border projects are difficult to monitat mternational claims cannot be
easily enforced. To a large extent, this dual financing nesapgears with expansion FDI,
since it does not involve a cross-border investment andaresgn affiliate has established lo-
cal banking relationships. In addition parent companidsancially vulnerable sectors ought

of a factor-endowment location theory only, the positiveaut that the agglomeration of domestic firms in the
same industry but different sites exerts on the locatioro#ign firms in a given location. The coefficient on the
existing volume of sector-specific activity in a given aitjivs more likely to encompass both endowments effects
and agglomeration effects. Barry et al. (2003) attempt tkenthis decomposition when investigating the location
of foreign firms in Ireland. They find that the coefficient ore throxy for the endowment effect is frequently
non-significant when proxies for efficiency agglomeéatienbfits are included in the estimated location model.



to face constraints on the total amount of external finaneg tdan raise. They are therefore
likely to encourage their established foreign affiliatebédfinancially autonomous in order to
preserve some financial slack, notably for situations whieee involvement can be manda-
tory, e.g. establishment of a new foreign affilidteBrooke and Remmers (1978) present case
studies showing that foreign affiliates quickly acquire ficial autonomy and Feinberg and
Phillips (2004) show how financially-constrained MNEs pitise the use of their scarce fi-
nancial resources within their international network. \Wthstanding these arguments, SFD
may nevertheless play a complementary role by allowingmidirens to finance the fixed costs
related to managing a more complex international prodoctetwork (Yeaple, 2003).

2.3.2 Extensive and intensive margins of FDI

The existence and strength of each distinct effect of firmig@velopment can be expected to
vary across the margins of FDI. Following Mayer and Ottagi&2008), the yearly volume of
bilateral FDI ('D1I,;5) between two countriesandj in a given sectos can be decomposed
into the number of FDI projects\;;), the extensive margin, and the average size of FDI
FDI;jst

projects (T)) the intensive margin. An alternative formulation of theemsive margin

is whether FDI is greater than zerB D1;;,, > 0).2

The direct positive access to external finance effect shopadate at both the extensive and
intensive margins of FDI, as long as the fixed costs of FDI atdndependent of the volume
of production in the foreign country. The intuition is thalaage volume of production ought
to require a larger fixed investment compared to a smallemuelof production, e.g. a bigger
production facility may need to be built or acquired. In thhegence of financial constraints,
some firms may not be able to engage in FDI. Other firms may ehtogsroduce lower quanti-
ties in order to reduce the fixed costs necessary to engad# indeause they cannot afford the
level of external finance required to produce at the optiroalesin the foreign market. For this
second group of firms, FDI will therefore occur but the sizeéhaf FDI project will be smaller
than in the absence of financial constraftit<Conversely, with higher financial development,
more firms will be able both to engage in FDI and to afford thedigosts consistent with their
optimal production levels, causing an increase in the goitibaof observing FDI as well as

21This does not prevent parent companies from facilitatimiy tforeign affiliates’ access to external finance by
guaranteeing the local loans made to the latter (Shapifg)20

22As surveyed in Gopinath et al. (2013), the trade literatereds to decompose exports into the number of
exporters (firm extensive margin) and the average exportexgrter (firm intensive margin). However trade
papers which do not have access to disaggregated datdiem#ise presence of positive exports to a country as
the extensive margin and the value of exports conditiongbasitive exports as the intensive margin. See for
example Egger et al. (2011).

23Given our empirical measure of FDI, we focus on the initiabéixcosts of FDI. In Buch et al. (2009), firms
wishing to engage in FDI face the same fixed cost of markeydnir do not have the same liquidity constraints.
In the presence of a binding collateral constraint firms \ittited internal funds have to restrict output below the
optimal level because these firms cannot fully cover theabdeicosts associated with greater production. See also
Manova (2013) for a very similar discussion in the contexntérnational trade.
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in the number and average size of FDI projeéétsAs previously discussed, at the intensive
margin, the direct positive access to external finance edfeSFD is likely to be stronger than
that of DFD for greenfield FDI whereas the opposite is likelyoe true for expansion FDI. In
the case of M&A, SFD and DFD may equally matter if the foreigiydr benefits from the local
banking relationships previously established by the selle

Regarding the other effects of financial development, th&tiag literature shows that they
operate mainly at the extensive margin by influencing thelmenof firms desiring to establish
an affiliate in a given foreign location through greenfield#&A FDI. However, based on firm-
level foreign affiliates’ sales data, the findings of Braimeim and Svensson (1996) and Bilir
et al. (2014) suggest, respectively, that the DFD-induasitipe indirect agglomeration effect
and negative indirect competition effect can also infludfidéat the intensive margin. For the
latter effect, this will notably be the case if the purposéhef FDI is to serve the local market.
Financial development may also have indirect effects omesion FDI. The positive impact of
SFD on the scale of sector activity should increase the [mibtyathat at least one firm expands
its activity in a given location. In addition, expansion FBlikely to share with greenfield FDI
the same sensibility to the DFD-induced factors shaping ¢msntries’ attractiveness.

2.4 Expected effects of SFD and DFD on FDI flows

Overall, on the basis of this integrative literature reyiex anticipate SFD and DFD to have
both direct and indirect net positive effects on FDI, witle firesence and influence of these
effects varying across types and margins of FDI. Furtheemeach of the effects described
above ought to become stronger as sector-specific finandia¢rability increases: local and
foreign firms operating in sectors strongly dependent oaragt finance should be more sen-
sitive to external financing conditions in source and desitm countries than firms operating
in sectors less dependent on external finance. We will exihiisi feature in our empirical ap-
proach to establish causality. Finally, while our desanipof the different effects of financial
development can be understood as a series of comparatiies staalyses in which SFD and
DFD influence MNESs’ aggregate desired foreign capital stpale can still expect these effects
to influence FDI flows. The intuition is that a change in thedamental determinants of FDI
stocks induces changes in the size of FDI flows outwith antiwihe new steady state. We
elaborate on this point in Appendix A.

24The average size of each FDI project cofallll following an increase in financial development if the nundder
projects grew faster than the size of each project. For el@righer financial development could disproportion-
ately favour the entry of relatively small firms. Howevesu#s of Manova (2013) in the context of international
trade do not support this possibility.
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3 FDI data and econometric models

3.1 Greenfield and M&A bhilateral FDI data

Our bilateral FDI data need to meet three requirements.t, Ehiey must be available for a
relatively large number of manufacturing sectors. Secadmely must reflect the fixed costs
involved with the expansion of firms abroad. Third, valuethelse costs must be inclusive, in
the sense that all sources of funds are accounted for.

Our greenfield and expansion FDI data come fromfieMarketsdatabase compiled by
fDi Intelligence, a division of the Financial Timé%.This database is the most comprehensive
source of firm-level information on cross-border greenfialcdestment available, covering all
countries and sectors worldwide since 2003. Data includendme of the country in which
the firm engaging in greenfield FDI is headquartered, the nafrtiee destination country, the
year of investment, the recipient sector, the functionyrgtof the FDI project, the type of
project (new, expansion), and the capital investment {abexpenditures) associated with the
project?® There is no minimum investment size for a project to be inetlidut the equity stake
of the foreign investor cannot be lower than 10%. Data arkateml through daily searches of
Financial Times newswires and internal information sosirogher media sources, project data
received from industry organizations and investment aigsnand data purchased from market
research and publication companies. Each project is eedesenced against multiple sources,
with the main focus on direct company sourcé&.Marketsis the primary source of greenfield
FDI data for various international organizations (UNCTADNgrld Banks), consultancies (the
Economist Intelligence Unit), major corporations and o¥80 governments. Given that we
do not have any parent-specific data, besides a numeridfidentve can aggregate the firm-
level data provided by thi#i Marketsdatabase at the country-sector level without any loss of
information?’

Crucially for our study, théDi Marketsdatabase does not make a distinction between the
different sources of foreign affiliate financing, which camibternal or external to the MNE.
Given that we are interested in the impact of both SFD and Di[eal FDI, the absence of

2http:/iwww.fdimarkets.com/

26Data on capital investment are based on the investment tingaay is making at the time of the project
announcement or opening. The data include estimates fatatap/estment (derived from algorithms) when
a company does not release the information. These estimagsntroduce measurement error in our main
dependent variable, the sector-specific bilateral valueDdf generating larger variances in our estimators.

270f course, we do not deny that MNEs are heterogeneous firmsxample, within a given sector, firms are
likely to vary in the credit constraints that they face. What mean is that, given the FDI data that we have, we
would not obtain different results by using unit-level dgabe-Hesketh and Skrondal, 2012).

28Internal sources of funding are equity and debt providedhgyparent company and funds from (potential)
sister subsidiaries. External sources of funding are bongfrom unrelated sources in the parent country, desti-
nation country or third-country, and local equity. Thistofistion of sources of funds is porous. The internal funds
provided by the parent company may have been raised exiesmal borrowing by the foreign subsidiary may
have been done with the guarantee of the parent company.
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a distinction between internal and external financing maékeslata provided biDi Markets
database a much better measure of FDI flows than balance wigray (BOP) FDI data, which
do not take into account, among other things, that a prapouf the financing for a newly-
established foreign affiliate can originate from unrelapedties in the destination countsy.
Furthermore, contrary to BOP FDI flows, our FDI data only fide initial fixed costs in-
curred by firms engaging in FBY,provide information on the extensive and intensive margins
of FDI, are not distorted by ‘round-tripping’ and ‘transishing’ phenomend! are recorded
on a gross basi$and, finally, are available for a large number of countries sectors. Figure
1 plots the cumulated values of outward and inward greenfirgldufacturing FDI over the pe-
riod 2003-2006 against economy-wide FDI flows compiled byGIND on the basis of BOP
statistics. There is a strong correlation between the galfithese two sources of FDI statistics.
This suggests that the greenfield FDI data that we use in #psrmpare not affected by gross
inconsistencies.

Figure 1: fDi Markets FDI flows vs.UNCTAD-BOP FDI flows
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Note: Cumulated values over the period 2003-2006. fDi Miark®| flows: manufacturing sectors only; UNCTAD-BOP FDI flavall

sectors.

On the basis of these data, we therefore proxy greenfield xgrehsion FDI as the sector-
specific bilateral cumulated value of the capital investte@made by firms to establish a new
production facility, or expand the production capacity ofexisting operation, abroad. These

29As previously mentioned, BOP FDI data only capture the partif the funding of existing and new foreign
affiliates coming from the parent company. Feldstein (195trates how using only BOP data fails to provide
an accurate picture of the activities of U.S. MNEs abroad.

30BOP FDI flows also include sources of funds for already esthbd foreign affiliates, e.g. reinvested earnings.

31Round-tripping’ refers to the situation where differematments of foreign and domestic investors encourage
the latter to channel their funds into special purpose iestifSPESs) abroad in order to subsequently repatriate
them in the form of incentive-eligible FDI. With ‘trans-gming’, funds channeled into SPEs in offshore financial
centres are redirected to other countries, leading to gtdrergences between the source country of the FDI and
the ultimate beneficiary owner. THBi Marketsdatabase reports the ultimate parent company.

32BOP FDI flows are recorded on a net basis, i.e. funds that pacenpanies provide to their foreign affiliates
net of funds that affiliates provide to their parents d_;ﬂré'rmvazn period.



variables should capture a large fraction of the fixed costsrred by MNEs when engaging in
greenfield or expansion F3%.We will also exploit in various ways the sector-specific talal
cumulated number of new and expansion FDI projects.

A drawback of théDi Marketsdatabase is that it does not cover M&A FDI flows. We rem-
edy this issue by using théephyrdatabase, a product from Bureau Van Djik, which provides
comprehensive information on cross-border M&A deals, dogeall countries and sectors
worldwide since 20038* Data include the name of the country in which the firm engaging
M&A FDI is located, the name of the destination country, tlearyof the completed transac-
tion, the source sector, the recipient sector, the equétlyestand, sometimes, the deal value.
There is no minimum deal value and data come from differerdiansources (news publica-
tion, company press release, stock exchange announcesten), Unfortunately, deal values
are missing for a large number of M&A transactions (about E&6This explains why we
focus on the sector-specific bilateral cumulated numbeoafbntal cross-border M&A deals,
involving the purchase of at least a 10% equity stake in theido company.

ThefDi Marketsdatabase provides data on the recipient sector only. Herglke we know

in which sector the FDI project takes place, we have no in&dirom on whether the parent firm
belongs to the same sector. We must therefore assume thaaihesector of activity of the
parent firm is the same sector as the sector in which the paneninvests in the destination
country. Failure of this assumption will obviously make adentification strategy less pow-
erful, by blurring the potential link between external degence and financial development.
This is especially true on the source side; on the destimaiide, it can still be expected that
MNEs wish to invest in countries where their foreign suleigis in need of external finance
can acquire a large degree of financial autonomy throughsadeelocal sources of funding.
Nevertheless, given that sector-level FDI data are agtgdgat a relatively high level, it is
likely that parents and foreign subsidiaries operate irstimae broad manufacturing sectéfs.
Furthermore, we can make use of the fact thatzbphyrdatabase includes the primary sec-
tors of both the acquiring and target firms to assess in a moeetdnanner how much the
assumption of identical source and destination sectotsrtisour results.

330ther costs to produce and sell the goods may naturally heried before or after these capital expenditures.
While our dependent variable does not include these cogignugiple, they play a role in firms’ ability to self-
finance their capital expenditures.

34nttp://www.bvdinfo.com/en-gb/products/economic-anes/m-a/zephyr

35Missing data on deal values are not a specific feature aépdyrdatabase. Di Giovanni (2005) reports that
only 44% of the cross-border deals recorded in the database@ed byThomson Financial Securities Dalteave
a value attached to them.

36Alfaro et al. (2009) find that 70% of foreign subsidiaries @te in the same manufacturing sector as their
parent at the two-digit SIC level.
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3.2 Econometric models

In this section, we describe in general terms the two ecotricmaodels that we estimate. We
will present in the next section our proxies for the key inelggent variables included in our
models.

3.2.1 Overall effects of financial development

We are interested in the causal effects of SFD and DFD on FBik iB a complicated en-
deavour, notably because financial development is likelgeaorrelated with other country
attributes that can influence FDI, such as overall insohal quality, human capital, natural re-
sources, capital controls liberalization, or foreign ovagp restrictions. To establish causality
with more certainty, we exploit the fact that the hypothedigffects of financial development
highlighted in Section 2 should be stronger in more finahciallnerable sectors. This leads
us to estimate a difference-in-differences model, wherdogas on the interactions between
SFD or DFD and a sector’s financial vulnerability (FV):

FD[ijst = 63329(61 [ln(SFDit—l) : Fvs] + 2 [ln(DFDjt—l) : FVS] + Qi + Oést)Eijst (1)

where F'D1I;;, corresponds to one of our measures of the cumulated valleedixed costs
incurred by parent firms headquartered in source courttmengage in FDI in manufacturing
sectors of destination country at timet, SF'D;,_; andDF D,,_; are time-varying measures of
financial development in source and destination countasgactivelyF'V; is a time-invariant
measure of sector-specific financial vulnerability;, are time-varying country-pair fixed ef-
fects,a,, are time-varying sector fixed effects, ang, is a multiplicative error term.

The theoretical and empirical literature suggest that letgmninants of FDI are likely to
be market size, income level, institutional quality, resions on outward and inward FDI,
trade costs, and differences in factor endowments (Navamed Venables, 2005; Blonigen,
2005). However, as pointed out by Blonigen and Piger (20th43,list of determinants is by
no means exhaustive. Instead of trying to account explitotl all these factors in our model,
we implicitly control for all the determinants of bilater&DI at the country and country-pair
levels by including time-varying country-pair fixed effedh our econometric modél. We
also include time-varying sector-specific fixed effectsdatcol for factors and yearly shocks
which are common to sectors across countries. In this wajimvithe risk of functional form
misspecification, i.e. omitted variable bias. Furthermere maximize sample size because
we are not faced with the issue of including explanatoryaladds with heterogeneous spatial-
temporal coverages.

3"Note that these fixed effects capture the country-levetisfef financial development on FDI, such as the
promotion of a larger market size.
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Identification of the overall effects of SFD and DFD on FDI eéheeved through the pres-
ence of interaction terms between country-level finan@aktbpment and sector-specific finan-
cial vulnerability,[in(SFD;,—,) - FVy] and[in(DF D;,_,) - F'Vy]. Precise identification of the
coefficients on these variablg$, and 3,, is possible because the estimation of the parameters
relies on country-sector variation in FDI, which is largalyaccounted for by the country-level
fixed effects that we include in modelPi.The absence of fixed effects at the country-sector
level also means that differences in financial developmerdss countries can be exploited
to identify the coefficients on the interaction terms, iniidd to the information provided
by changes in financial development within countries. Gitrenshort time dimension of our
panel, being able to use the variation in financial develaygrbetween countries is crucial for
a successful identification of the coefficients on the SFDaRd DFD-FV interaction terms. A
corollary is that the proxy for financial development doeshave to be time-varying’

p1 and 3, indicate, holding other factors constant, the multipliatchange in FDI in a
given sector induced by higher financial developmeetative to the multiplicative change
in FDI induced by the same change in financial developmentl@ss financially vulnerable
sector® 3, and 3, correspond therefore to the overall effects of financialetigyment on
the relative volume of FDI in financially vulnerable sectofSor instance, following an in-
crease in SFD oASF D, the ratio of the factor change in FDI in a sector with high ficial
vulnerability to the factor change in FDI in a sector with Iéwancial vulnerability (FV) is
exp(B1[FVyg — FV] x ASFD). We expects; > 0 andgy > 0.

3.2.2 Direct and indirect effects of financial development

In model 1, we do not control for sector-specific activity.igmeans that the coefficients
and g, can be interpreted as capturing both the direct effects ahéiml development on FDI
and the indirect effects of financial development on FDI apeg through the impact of finan-
cial development on overall manufacturing activity. Hengeand 5, capture the total effects
of financial development on FDI. In a second stage, we woldd kke to know how much
these total effects can be attributed to the direct or ictlieéfects of financial development on
FDI. We can achieve this by including in our initial econonemodel the pre-sample size of
the source and destination manufacturing sectors. By adinty for this intervening variable
in the relationship between financial development and Ri# doefficients on the interaction
terms between country-level financial development andosegtecific financial vulnerability
will reflect the effects of financial development on FDI hailgliother factors fixed, including

38Using the number of projects as our dependent variableyliegions of pseudo-Rsuggest that more than 50%
of the variation in the dependent variable remains to beagmgtl, once the various fixed effects are controlled for.

3%For example, see Rajan and Zingales (1998) or Manova (2@it3hé use of time-invariant measures of
financial development in combination with country fixed effe

40Given our multiplicative model, these difference-in-diténces estimators correspond here to ‘ratio-in-ratios’
estimators.
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sector-specific activity. These coefficients will therefonly capture the direct effects of finan-
cial development on FDt

We estimate the following augmented exponential model:

FD]ijst = exp(vl [ln(SFth_l) . F‘/s] -+ Y2 [ln(DFDjt_1> . F‘/s]
+y3ln(Yis) + valn(Ys) + cuje + )€t (2)

whereY;, is pre-sample value added of secton source country andY; is pre-sample value
added of sectos in source countryi. The coefficients; and~,; capture only the direct effects
of financial development on relative bilateral FDI in finaadly vulnerable sectors. This implies
that we can gain some insights into the presence and rekitimegth of the indirect effects of
financial development on FDI by examining the signs, sized,satistical significance of the
differenceq$; — 1) and(fs — v2). We expect these differences to be positive.

To investigate the effects of SFD and DFD at the differentgimmear of FDI, we will re-
estimate model 2 with measures of the extensive and intemsargins of FDI. Our two mea-
sures of extensive margins are: i) a binary variable takiegvalue of one i"'DI,;,, > 0 and
zero otherwise; (ii) the number of bilateral FDI projesfs,,. Our measure of extensive margin

F

is the average size of the bilateral FDI projeEt®1,., = % whenF DI, > 0.

4 Independent variables and estimation method

4.1 Financial development

Our main measure of financial developmeSt(D;,_,; DFD,,_;) is the domestic credit al-
located to the private sector by banks and other financiatnme¢diaries, normalized by GDP.
This financial development measure, which reflects the hatigaof external debt financing in
the economy, has been extensively used in the growth, finamceinternational trade litera-
ture (Levine, 2005). Data come from Beck et al. (2009). Wethag variable by one year to
reduce any potential simultaneity bias and we adopt a ltgait transformation to attenuate
the influence of outlying values. The private credit to GD#oraaries a lot across countries
with a mean value of 56% and a standard deviation of 50% 0ec2®3-2006 period.

4IThis distinction between the direct and indirect effectsiofariable is well discussed in popular textbooks,
e.g. King and Levine (1994), Murray (2006), or Wooldridg®18). Hermes and Lensink (2003) provide an
illustration of these concepts when they investigate thaaich of FDI on economic growth. They argue that FDI
can affect growth through an indirect effect on investmerd direct effect on efficiency. They attempt to isolate
the presence and strength of these two effects by first agigthd then including the investment share in GDP
in their econometric models. Another example is Betts (39@/ich investigates whether high school quality
has a direct influence on subsequent earnings or an indirfegince through inducing students to acquire more
education. To assess the existence of these various ckarfriafluence, the author runs regressions with and
without years of education.
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We also verify that our results are robust to a time-invdriastitution-based measure of fi-
nancial development{/ N_I N ST). This measure corresponds to the log of the average values
of two World Bank Doing Businesadexes measuring the quality of financial institution® th
strength of legal rights index, which indicates ‘the deg@&hich collateral and bankruptcy
laws protect the rights of borrowers and lenders,” and thtdef credit information index,
which assesses ‘the rules and practices affecting the @geescope and accessibility of credit
information available through either a public credit réxisor a private credit buread® De-
velopment of these financial institutions should encouthgeprovision of external finance by
facilitating the use of a broad range of movable assets datewll, increasing the rights of
creditors in case of bankruptcy, and reducing informati@sgmmetries. The coefficient of
correlation between the log of the private credit to GDPoraind this measure of the qual-
ity of financial institutions suggests that it is indeed tlase: it is equal to 0.52, statistically
significant at the 1% level.

4.2 Measures of sector-specific financial vulnerability

Our main indicator of sector-specific financial vulnerabili/'V;) is the Rajan and Zingales
(1998) measure of external dependence (ED). They calcuéateanufacturing sector’s need
for external finance as the fraction of capital expenditihed were not financed with cash
flows from operations, for a sample of publicly traded US fiimshe 1980s. For each firm,
the ratio was averaged over the 1980s and the final ED measu@sponds to the sector
median. The key assumption underlying the validity of tHellr proxy is that the ranking it
generates across sectors is stable across countries becaastor’s need for external finance
is intrinsically linked to sector-specific, but countryariant, technological characteristics. By
using U.S. data on publicly traded firms, Rajan and Zingal&98) increase the likelihood
that they correctly identify a sector’s technological dech&or external financing. Large firms
typically face fewer financing obstacles than small firms rtkere is any country in which
firms’ actual use of external finance reflects their desireel)¢he United States is perhaps the
closest one can find, given the sophistication of its findrsgistem.

Firms which rely on external finance to conduct their dagliy-trading operations or invest
in new growth opportunities at home can be expected to betvb&ch need external financing
to expand abroad. The establishment or expansion of a foadfgiate requires substantial
purchases of new (e.g. land, building, machinery) or exgstoreign fixed assets. It is also
plausible that any product which entails high R&D, markgtim distribution costs at home will
similarly involve large customisation, marketing and digition fixed costs when produced and

42Data, definitions, and more information can be found at Httw.doingbusiness.org/data/exploretopics/getting-
credit/. Both indexes have been rescaled on a common 1-1€ @earst to best). Given that data are only
available for the years 2005 and 2006, we use the averagefszaeh index over these two years to construct our
institution-based measure.
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sold in foreign markets (Manova, 2013). The ED measure deeel by Rajan and Zingales
(1998) is based on a sample of large U.S. companies whiclikatg to have activities abroad.
This sample composition helps to make it a good proxy forypetl external financing needs
of MNESs in a given sector.

Table 5 in Appendix B provides the values of this measure afional vulnerability for the
13 broad manufacturing sectors present infibieMarketsdatabase. Most sectors (85%) have
a positive and large dependence on external financeX®B19 for 60% of them).

4.3 Measure of sector-specific manufacturing activity

Our sector-specific data on manufacturing value added coone the CEPIITrade and Pro-
duction Databasé® We use information on value added in 2002 for the whole pecimakred
by our FDI data (2003-2006). There are two reasons for thist,Rising pre-sample values
reduces a simultaneity bias between our dependent vasiablé manufacturing activity and
we still expect the 2002 values to reflect structural diffees in sector-specific activity across
countries. Second, non-missing values are the most preval¢his year, although our sample
is still reduced by half when we estimate model 2.

4.4 Sample and estimation method

The sample varies depending on the dependent variable uSedcerning greenfield FDI
projects, at the most disaggregated level, the underlyatg that we use to estimate mod-
els 1 and 2 correspond to 7604 FDI projects in a productionrocgssing facility made by
3919 parent companies located in 83 source (developed aetbgeng) countries, in 13 broad
manufacturing sectors of 125 (developed and developirgfjradgion countries during the pe-
riod 2003-2006. Whichever the FDI proxy used, we restrietsample to the period 2003-2006
because we wish to focus on the long-term effects of finaeatlopment on FDI and, there-
fore, we do not want our empirical analysis to be contamuhbiethe credit crises which started
around 2007-2008 in a large number of developed and deveauiuntries. Some descriptive
statistics can be found in Appendix C, Table 6.

It is common in the FDI literature to model the conditionalanefin(F DI) instead of the
conditional mean of' DI. One fundamental problem with using log-linear models & tib-
servations for which no FDI is observed in a given sectomtgupair-year would be dropped
from the sample. This truncation issue does not arise wherdhditional mean of' DI is
modeled directly using an exponential function, as we haveedn models 1 and 2. Consistent
estimation of the conditional mean parametérsand 3, can be achieved by using a Poisson
fixed effects estimator. This estimator is robust to distiidnal misspecification and therefore,

“http://www. cepii.fr/anglaisgraph/bdd/TradeProd.asp
18



as long as the conditional mean function is correctly spegtifihis estimator is consistent even
if the dependent variable is continuous (Winkelmann, 2008pldridge, 2010). We use the

Hausman et al. (1984) conditional maximum likelihood vensof the Poisson fixed effects es-
timator, which does not involve the inclusion of a large neméf dummy variables to account

for the time-varying country-pair specific effects; the theffects are conditioned out from the

model estimation and are therefore not treated as parasrtetbe estimated. Standard errors
are clustered at the country-pair level to deal with potdmtdrrelation of errors over time and

across sectors.

Other methods have been suggested in the literature to disetevo values, e.g. estimat-
ing a regression model by ordinary least squares where thendent variable is In(FDI) or
In(FDI+constant); different variants of the Tobit model.owkever, the Monte-Carlo simula-
tions of Santos Silva and Tenreyro (2006), Westerlund arldaivnsson (2011) and Gopinath
et al. (2013) indicate that all these alternative estinstioithe Poisson Quasi Maximum Like-
lihood estimator (QMLE) perform very poorly when the samipidudes zero values and het-
eroskedasticity is present, as in the case of our empiraiaation?* On the other hand, the
Poisson QMLE is robust to various patterns of heterosketiysas well as to a large number
of observations for which the value of the dependent vagigbequal to zero, including when
the reported absence of economic activity is due to the aomsdg small transactions.

For the estimation of model 2, in addition to a fixed effectgtiestimator, we will also use
a Poisson fixed effects estimator to model the extensive @medsive margins of FDR It is
important to note that modeling the average size of the tnveists conditional on the presence
of positive FDI does not result in a sample selection issueeristhat we are interested in
how financial development influences the intensive margi@ observations for which FDI is
positive form an appropriate subsample of the populatiantefrest (Wooldridge, 2010).

4.5 Stylized facts

For our stylised facts, we focus on greenfield FDI: we havep@mensive data and we expect
this entry mode to be highly sensitive to both SFD and DFDuf@g shows the unconditional
relationship between greenfield FDI and financial develagmen the source and destination
sides at different margins of FDI. The five largest sourcegreénfield FDI are OECD coun-

“Heteroskedasticity influences the consistency of the astira because log-linearization of multiplicative
models induces a correlation between the transformed &ror and the explanatory variables. In addition,
simulations in the cited papers indicate that the PoissorLBNoes not suffer from an incidental parameters
problem.

4We are fortunate to know the number and size of the FDI prsjéntthe context of international trade, some
studies without access to firm-level data, such as ManovE3R2dave used the two-step approach developed by
Helpman et al. (2008) to identify the effects of financial eleypment on average firm-level exports. Santos Silva
and Tenreyro (2015) have raised strong doubts about thestrodss of this methodology, especially when het-
eroskedasticity is present.
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tries while the five largest recipient countries are the BRé@ntries and the United Stat®s.
Firms located in financially developed countries tend toagiggmuch more in FDI than those
located in less financially developed countries (upper Pamale financially developed des-
tination countries tend to receive more FDI than less firdlycdeveloped countries (lower
panel). These positive relationships between FDI and fiaamnevelopment, which seem
slightly weaker on the destination side, are apparent wbekimg at the overall value of FDI,
the number of FDI projects, or the average size of FDI prsject

Figure 2: FDI and financial development

Outward FDI and source financial development (2003—-2006)
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It is also informative to look at the sources of external faiag of U.S. majority-owned
foreign affiliates, for which detailed data are availableSUBureau of Economic Analysis,
2004). It can be seen in Figure 3 that the majority of extefinahce is raised in host countries,
mainly in the form of debt. Only one quarter of the externahfice can be attributed to U.S.
parents and BOP FDI stocks would only capture this sourcetefreal funds.

These stylised facts suggest that financial developmenmtlrce and destination countries
plays an important role in promoting bilateral FDI. Howeuwbey may also simply be driven
by factors not directly related to financial development.e Tatterns exhibited in Figure 2
could reflect the impact of good governance on FDI and the bigdre of local borrowing
in Figure 3 could be related to the U.S. MNEs optimising theirporate capital structures
according to the tax rates, currency risk, or political rieky face in host countries (Desali

46The BRIC countries are Brazil, Russia, India a%%China.



Figure 3: External financing of U.S. foreign affiliates
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Notes: U.S. majority-owned foreign affiliates operatinghie manufacturing sector, year 2004, reinvested earnirgexeluded. Data from

U.S. Bureau of Economic Analysis (2004).

et al., 2004a; Lehmann et al., 2004a; Aggarwal and Kyaw, R00Be external funds coming
from US parents may also have been generated internallyein lbme country. In the next
section, we investigate in depth the causal effects of fiahdevelopment on FDI.

5 Results

5.1 The overall effects of financial development on greenfiglFDI

Our initial results are presented in Table 1. In column (3 ,estimate model 1 by pooled Pois-
son QMLE. We omit the time-varying country-pair fixed eff@dbut, in addition to the financial
development variables, we control for source and destinaticome and income per capita, bi-
lateral distance, contiguity, language similarity, coédtinks, time zone difference, source and
destination institutional quality, and source and desitmehuman capital stock. The coef-
ficients on the interaction terms involving country-specfihancial development and sector-
specific external dependence are positive and statigtisahificant at the 1% level. Higher
financial development, on both source and destination sideeases the relative volume of
FDI in financially vulnerable sectors. In column (2), we aohfor time-varying country-pair
fixed effects. The coefficients on the interaction terms iiarpasitive and statistically signifi-
cant, with little evidence of an omitted variable bfés.

4'Yearly data on income per capita come from PWT 7.0 (Hestonl.e2@11). Data on human capital
stock in 2000 (average years of schooling for populatiorda2fe years and over) come from Barro and Lee
(2010). The measure of institutional quality is the yeanhgrage value of three components of the Heritage
Foundation’s Index of Economic Freedom: Investment FregedBroperty Rights, Freedom from Corruption
(http://www.heritage.org/index/explore). Other vategbcome from Head et al. (2010).

48Time-varying country-pair fixed effects are always inclddie subsequent regressions.
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Table 1: Financial development and greenfield FDI

Volume of bilateral greenfield FDI, by sector

Pooled FE Other Stock market Financial Asset Interaction  corime
estimator  estimator  interactions indicator institutiongangibility SFD & DFD groups
1) 2 3 (G) 5) (6) ) (8
S. IN(CRED/GDP) -0.132
(0.160)
D. In(CRED/GDP) -0.067
(0.112)
S. In(CRED/GDP) X ED 1.666* 1.318** 1.047** 0.927** 1.232** 1.371*
(0.330) (0.322) (0.358) (0.300) (0.327) (0.585)
D. In(CRED/GDP) X ED 1.025%*  1.102** 0.986** 0.858** 0.963** 1.169*
(0.187) (0.237) (0.218) (0.205) (0.246) (0.475)
S. In(STM/GDP) X ED 0.566"
(0.312)
D. In(STM/GDP) X ED 0.447**
(0.156)
S. IN(FIN_INST) X ED) 1.893**
(0.653)
D. In(FIN_INST) X ED) 1.476**
(0.514)
S. In(CRED/GDP) X TANG -3.640**
(0.850)
D. In(CRED/GDP) X TANG -2.647**
(0.774)
S. X D. In(CRED/GDP) X ED 0.575
(0.360)
S. IN(CRED/GDP) X ED X S. DV -0.302
(0.766)
D. In(CRED/GDP) X ED X D. DV -0.350
(0.520)
Observations 536549 33618 31759 31434 35373 33618 33618 18336

¥ p-value<0.01 " p-value<0.05 *p-value<0.10. Cluster-robust standard errors in parentheses. Bc&oD: Destination. ED: external
dependence. TANG: asset tangibility. DV: developing coumlummy variable. Time-varying country-pair fixed effeee included in

regressions (2)-(7). Regression (1) does not include tianging country-pair fixed effects but controls for a randermnadic and dyadic
control variables (see main text). Regression (3) includé&sraction terms between (i) financial development andbuarsector-specific
variables; (ii) the ED variable and various country-speocifiriables (see main text). Interactions between ED andf@\ineluded in column

(7). Time-varying sector fixed effects are included in ajressions.

In column (3), we control for other sector-specific charastes which may be correlated
with external dependence. We include interactions betwgector-specific dependence on
human capital and country-specific human capital stockséctor-specific contract-intensity
and country-specific institutional quality; (iii) sectspecific indicator of durable goods pro-
duction and country-specific financial development; (igteespecific indicator of capital in-
tensity and country-specific financial developm®&nive also control for other country-specific
characteristics which may be correlated with financial égy@ent. We include interactions
between sector-specific external dependence (ED) andryespecific (i) income per capita,
(i) human capital stock; (iii) institutional qualifi?. Our results remain qualitatively unchanged.

In columns (4) and (5), we investigate whether our resulld \wben we use other measures
of financial development. In column (4), we use the log of tteels market capitalization to
GDP ratio (STM/GDP), taken from Beck et al. (2009). While grevate credit to GDP ratio
and the stock market capitalization to GDP ratio conceptwapture different sources of ex-

49These measures are defined in Appendix B.
50This is a fairly stringent robustness check because thesetrgocharacteristics are highly correlated with
financial development and may lead to over-controlling;gample income per capita explains 50% of the vari-
ation in financial developmentin 2003.
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ternal finance (debt financing and equity financing), in pcadhey are likely to act as proxies
for a common ‘financial development factor’. We still find tIi#D and DFD have positive
statistically significant effects on relative FDI in finaalty vulnerable sectors. However, use
of outcome-based measures of financial development matecesimultaneity bias. Among
other factors, the entry of foreign banks can be explainethbyn following their domestic
clients abroad! If their entry fosters DFD by increasing the efficiency of themestic bank-
ing system, reverse causality between FDI and financialldpreent can occur. Alternatively,
as suggested by Manova (2013), higher relative foreign denfiar goods manufactured by
sectors intensive in external finance can induce more FOHaBd sectors, more borrowing in
source and destination countries, and a positive reldtiprioetween the relative volume of FDI
in financially vulnerable sectors and financial developndespite the absence of financial con-
straints. In column (5), to circumvent this issue, we useptteviously defined time-invariant
institution-based measure of financial development FINSTNwhich is less likely to be influ-
enced by FDI. Our main results are qualitatively unchanged.

In column (5), we explore the robustness of our results whense another sector-specific
measure of financial vulnerability, asset tangibility (T&N For a given technological need for
external finance, raising outside finance should be easiérrits in sectors structurally charac-
terized by a high level of tangible assets (Buch et al., 2808)ova, 2013). These assets can be
pledged as collateraf, reducing in that way the adverse selection and moral hazalulgns
that lenders face. We find that, on both source and destmaiites, higher financial develop-
ment increases relatively less FDI in more TANG sectors.s€hesults provide evidence of a
causal effect of financial development on FDI which is diffito challenge on reverse causality
grounds (Manova, 2013). As previously mentioned, it colddalgued that the positive inter-
action between external dependence and financial develtpioes not reflect the existence
of credit constraints but simply that higher FDI in ED sestrcreases the level of borrowing
in the economy. However, if that latter interpretation weoerect, we should not have uncov-
ered a negative and statistically significant interactietwieen financial development and the
availability of collaterizable assets across sectors.

We have consistently found that both higher SFD and highéd DEreases relatively more
the volume of bilateral FDI in more financially vulnerables®s. However, this does not mean
that the external funds raised in destination countriesssarily complement the external funds
raised in the source country. They may be substitutes indhsesthat high DFD may matter
less when SFD is high and vice-versa. We can directly teghferby including in column (7)

a triple interaction term involving both financial develognt variables and the ED meastfte.
The coefficient on this triple interaction term is large, ifigs, but not statistically significant.

51See Clarke et al. (2003) for a survey of the literature.

52Unlike intangible assets, tangible assets can be easilididged in case of default.

53For ease of interpretation, we subtract the sample mean fhenfinancial development variables before
constructing the interaction term. 23



These results suggest that MNEs located in countries wgh BIFD still benefit from easy
access to external finance in destination countries.

In the last column, we investigate whether our results vargss countries with different
levels of development. For example, developing countM@NEs could be less sensitive to
SFD than developed countries’ MNEs because a large numlokvetoping countries’ MNEs
are state-ownetf. They may benefit from preferential access to external finatereed to
private firms. To test this possibility, we interact our twaiminteraction terms, and the ED
variable, with a developing country dummy variabté)Ne do not find evidence that the effects
of SFD and DFD on the relative volume of bilateral FDI in finedly vulnerable sectors differ
across country income groups.

Overall, in line with our expectations, the total effectshogher SFD and DFD on the
relative volume of greenfield FDI in financially vulnerablectors are positive, statistically
significant, close in magnitude, and complement&ry’he economic effects are also large.
Using the estimates reported in column (2) and holding ddwors constant, if the Philippines
improved its level of financial development to that of Firdane. if financial development were
doubled, the multiplicative change in its outward (inw&f@) in a typically high ED sector like
Transportation Equipment (75percentile of ED) would be about 23% (19%) larger than the
multiplicative change in its outward (inward) FDI in a typlty low ED sector like Beverages
(25" percentile of ED). In addition, when we calculate the oJeztiects of SFD and DFD on
aggregate greenfield FDI flows, we find that doubling SFD (DFRajls, on average, to 31%
(29%) more total FDP’ This substantial effect reflects the fact that a large shiFDb flows
take place in sectors intensive in external finance; thesimvent-weighted average value of
external dependence of bilateral FDI is 0.29.

54The World Investment Report 2006 (UNCTAD, 2006) reports tiree-quarter of the 100 largest developing
countries’ MNEs were state-owned in 2004, whereas the s$arpyveloped countries’ MNES are mostly privately-
owned.

55Developing countries are those countries classified by thddABank as low-income and middle-income
countries, as reported in the ‘AAA codes’ dataset availalattp://graduateinstitute.ch/md4stata. Results are
qualitatively similar if we define developing countries discauntries which are not considered to be traditional
industrial countries.

%6In Appendix D, we report additional robustness checks. Wevsihat our results are not driven by outliers,
the use of contemporaneous values of the private credit t8 @illo, misspecification of the empirical model, or
opportunistic FDI taking advantage of a temporary improgatin external financing conditions.

5"To obtain these results, we use the estimates of column @wani) run a Poisson regression model in
which the fixed effects are parameters to be estimated;ldutze the predicted values with the original data and
sum these values across source (destination) countrypyéar, iii) calculate the predicted values when source
(destination) countries’ credit to GDP ratio is doubled anch these values across source (destination) country-
year pairs; calculate the overall average percentage ehlagigveen these predicted values. Note that we make
the implicit assumption that financial development has ieceéfon FDI in sectors with ‘zero’ need for external
finance. In addition, we do not take into account indireceef of financial development on economy-wide
determinants of FDI, e.g. total GDP.
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5.2 Direct and indirect effects of SFD and DFD

In Table 2, we examine at different margins of FDI how muchhef overall effects of financial
development on FDI can be attributed to its direct and indieffects. As explained in Section
3.2.2, we achieve this by including in our initial econoneeinodel the pre-sample size of the
source and destination manufacturing sectors. Once tlasables are included, we expect
the coefficients on the SFD and DFD interaction terms to caphe direct effects only, with
statistical evidence for indirect effects coming from a gamison of these coefficients with
those from a regression ignoring the scale of manufactwuatiiyity. Tests for the statistical
significance of the differences in estimates can be foungesbdttom of Table 2.

The existence of indirect effects requires financial dgwelent to increase sector-specific
activity. We verify the presence of this channel of influeirceolumn (1) by regressing sector-
specific value added in 2002 on the interaction between tivatprcredit to GDP ratio and
the ED measure. The positive and statistically significaefficient on the interaction term in
column (1) indicates that financially vulnerable sectoesratatively larger in more financially
developed countries. This result is in line with the findio§&ajan and Zingales (1998).

Table 2: Direct and indirect effects of SFD and DFD, at défgrmargins of greenfield FDI

Sector-specific Greenfield FDI, bilateral and by sector
activity
Value added Volume FDI presence(=0/1) Nb. projects Avesire
@) ) ®3) 4) ®) (6) 0 (8) 9)
S. In(CRED/GDP) X ED 1.518*  1.459**  0.442** 0.067 0.518** 0.257 1.518**  1.464**
(0.450) (0.465) (0.158) (0.154) (0.168) (0.154) (0.559) .540)
D. In(CRED/GDP) X ED 1.215**  0.890°**  0.280°** 0.100 0.334** 0.175* 0.724* 0.819*
(0.294) (0.297) (0.093) (0.091) (0.087) (0.076) (0.314) .340)
In(CRED/GDP) X ED 0.490**
(0.118)
S. In(VA) 0.608** 0.809** 0.758** -0.099
(0.204) (0.061) (0.057) (0.152)
D. In(VA) 0.415** 0.445** 0.363** -0.185
(0.102) (0.048) (0.043) (0.137)
Difference S. 0.059 0.375** 0.262°** 0.054
(0.130) (0.045) (0.062) (0.050)
Difference D. 0.325** 0.181** 0.159** -0.094
(0.090) (0.034) (0.038) (0.076)
Observations 729 15969 15969 15959 15959 15969 15969 2103 03 21

FFp-value<0.01 " p-value<0.05 *p-value<0.10. Cluster-robust standard errors in parentheses. Bc&oD: Destination. ED: external
dependence. VA: value added. Time-varying country-pagdigffects and sector fixed effects are included in all rajpas. Pre-sample 2002
VA values are used for all years.

In columns (2) and (3), we investigate the direct and indiedfiects of SFD and DFD on
the volume of greenfield FDI. Column (2) shows that our prasifindings hold in the smaller
sample for which we have data on sector-specific manufagi@activity. In column (3), when
we introduce the sector-specific activity terms, the coeffits on the two interaction terms

remain large, positive and statistically significant, bngd size. On the destination side, the
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difference in coefficients following the introduction ofetivalue added term is non-negligible
(27% of the initial coefficient), positive, and statistigasignificant. SFD and DFD appear to
have positive direct and indirect effects on the relativieinee of FDI in financially vulnerable
sectors, with the latter effects being much stronger on éstigiation side.

In columns (4) and (5), we investigate the direct and indiedffects of SFD and DFD
on our first measure of thextensive marginthe presence of FDI. We use a binary variable
taking the value of one if positive FDI is observed in a giveoter country-pair-year as the
dependent variable. A comparison of the estimates in cadu@nand (5) shows that the large,
positive, and statistically significant effects of SFD andDon the relative presence of FDI
in financially vulnerable sectors can be attributed, to & l@ge extent, to the indirect effects
of financial development on overall sector-specific agtiintsource and destination countries.
In column (5), the coefficients on the interaction terms analsand statistically insignificant
and the differences in coefficients reported at the bottormabie 2 are large, positive, and
statistically significant.

In columns (6) and (7) we look at a second measureextiensive marginthe number of
FDI projects. In contrast with the previous two columns, Skidl DFD appear to have both
direct and indirect positive effects on the relative nunmifgyositive FDI projects in financially
vulnerable sectors; while the positive coefficients on ttieraction terms are smaller when we
introduce the value added terms, they still remain (weadtigdistically significant.

In columns (8) and (9), we explore the effects of SFD and DFDoonmeasure of the
intensive marginthe average size of FDI projects. The coefficients on theraction terms
are large, positive, statistically significant, and litéected by the introduction of the sector-
specific activity terms, indicating that the effects of finah development at this margin are
mostly of a direct nature. The fact that the coefficient onititberaction term involving DFD is
larger after introduction of the value added term can beapnéted as the presence of a weak
negative indirect competition effect of financial develagron FDI.

The results in Table 2 fully support the hypotheses put fodvi Section 2. SFD and DFD
have net positive effects on new greenfield FDI by directtyéasing access to external finance
and indirectly increasing the number of active producerz@as generating agglomeration
economies. These positive effects of financial developrdentinate any potential negative
disintegration or competition effects. The estimates tdrwm (2) and (3) suggest that the indi-
rect effects of financial development can explain about 1% 2f the total effects of financial
development on FDI, with the remaining shares accountelyftine direct effects. In addition,
more than two-thirds of the total effects appear to occuhatimtensive margin of greenfield
FDI,%8 where only the direct effects seem to operate in a substavitia Taken together, these
findings indicate that the direct positive access to extdimance effect on the average size of

8\We use the estimates of columns (2) and (6) tozg6enerate relpredicted values.



FDI projects is the main channel through which SFD and DFDute greenfield FDI. These
results echo those of Manova (2013) in the context of intesnal trade.

5.3 Expansion FDI projects

In Table 3, we examine the direct and indirect effects of far@rdevelopment on the various
margins of expansion FDI.

In column (1), we use the full sample and we find that SFD and DBz a positive and
statistically significant impact on the relative volume gpansion FDI in financially vulnerable
sectors. A comparison with the estimates of column (2) indakshows that the total effects
of financial development on expansion FDI are 25-33% smtiken those on greenfield FDI.
We find that doubling SFD or DFD leads on average to 22% moeg E®I. This is possibly
because MNEs can partly rely on the reinvested earningseaéstablished foreign affiliate to
finance the expansion FDI (Buch et al., 2009). Columns (2)gplicate the empirical analysis
reported in columns (2)-(9) of Table 2. The impact of SFD nisited to a direct effect at the
extensive margin whereas DFD has both an indirect effettea¢xtensive margin and a direct
effect at the intensive margin. Interestingly, in columi, (®e find that the coefficient on the
interaction term involving DFD decreases when we introdileevalue added term, i.e. the
opposite of what we found for new greenfield FDI projects. sTiniay be the outcome of the
disappearance of a negative indirect competition effeceanforeign firm has established its
position in the local market. Aitken and Harrison (1999)wshbat, in Venezuela, the higher
productivity of foreign firms allowed them to draw demandvioesly met by local competi-
tors. Furthermore, as suggested by the findings of HarrisdiMcMillan (2003) in financially
underdeveloped Ivory Coast, heavy local borrowing by famefirms can weaken domestic
firms by exacerbating their credit constraifits.

We interpret the results of Table 3 in the following way. Eiexpanding in existing for-
eign locations is costly for parent companies, due to aultbdi regulatory, organisational, or
managerial fixed costs. These costs do not seem to be incinaest FDI measure. Second,
once foreign affiliates have been set-up, parents expectftineign affiliates to be financially
autonomous in the ‘normal’ conduct of their activities, mwibcal credit markets providing the
external funds required for expansion. Such arguments xplaia why the direct effects of
SFD and DFD only occur, respectively, at the extensive at@hgive margins of expansion FDI.
Third, SFD has little indirect effect on FDI because the seand timing of a foreign expansion
are idiosyncratic to each firm and do not have strong dire&sliwith sector-specific activity.
Fourth, the strong presence of an indirect effect of DFD atektensive margin certainly re-
flects the fact that expansion FDI goes where new FDI tookepdaned increased sector-specific

S9Harrison et al. (2004b) argue that this indirect crowdingagtect is not necessarily present in more financially
developed countries.
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Table 3: Direct and indirect effects of SFD and DFD, at vasimargins of expansion FDI

Expansion FDI, bilateral and by sector
Volume FDI presence(=0/1) Nb. projects Average size
©) @ ©) () ©) (6) @) (8) ©)
S. In(CRED/GDP) X ED 0.888 1.082 0.960 0.893** 0.751* 0.807* 0.696* -0.559 -0.529

(0.467)  (0.663)  (0.567)  (0.298)  (0.312)  (0.324)  (0.279) .7%a)  (0.729)
D.In(CRED/GDP) X ED  0.836"* 1.102** 0.818** 0.416** 0217 ~ 0.304*  0.122  0.879** 0.748*

(0.255)  (0.289)  (0.278)  (0.143)  (0.137)  (0.131)  (0.116) .3¢0)  (0.314)

S. In(VA) 1.228** 1.049** 1.020** 0.325
(0.160) (0.089) (0.080) (0.189)
D. In(VA) 0.659** 0.605** 0.56T** 0.340°
(0.118) (0.077) (0.064) (0.190)
Difference S. 0.122 0.142 0.111 -0.023
(0.271) (0.111) (0.119) (0.158)
Difference D. 0.287** 0.200°** 0.181** 0.132
(0.078) (0.049) (0.049) (0.070)
Observations 17121 9382 9382 9382 9382 9382 9382 1054 1054

FFFp-value<0.01 " p-value<0.05 *p-value<0.10. Cluster-robust standard errors in parentheses. (Bc&oD: Destination. ED: external
dependence. VA: value added. Time-varying country-pagdigffects and sector fixed effects are included in all rajpas. Pre-sample 2002
VA values are used for all years.

activity. Overall, the estimates of columns (2) and (3) gjdhat the shares of the indirect
effects in the total effects of SFD and DFD on expansion FBhary close to those estimated
for greenfield FDI (11-26%). On the other hand, in contrasvbat we found for greenfield
FDI, the main channel of influence of SFD and DFD differs. FBDS75% of the total effects
appear to occur at the extensive margin of expansion FDIredsefor DFD, 75% of the total
effects seem to operate at the intensive margin of expafS°

In line with the arguments we formulated in Section 2, SFD &kD have direct and
indirect positive effects on the extensive and intensivegna of both greenfield and expan-
sion FDI. However, unlike what we expected, we do not find 8D matters relatively more
for greenfield FDI and DFD matters relatively more for expand=DI. Two reasons can be
given for this difference. First, the results of Table 2 ignfllat MNEs engaging in greenfield
FDI does not necessarily suffer from a ‘liability of foremggss’ when seeking to borrow lo-
cally. New foreign firms may be perceived as relatively saferdwers by local banks, notably
because they can benefit from guarantees provided by thengsalLehmann et al., 2004b).
Local banks may be part of the international network of MNEsime banks (Clarke et al.,
2003; Buch et al., 2009), allowing in that way the internasideployment of existing banking
relationships. Local banks may also be more willing to letgva foreign financial institution
is involved in the funding of FDI since it provides implicitanitoring of the activities of the
parent company. Second, the results of Table 3 suggesthihéiked costs incurred by parent
companies to manage a more complex international produngbwork are sizable enough to
generate a need for external finance in financially vulneraéttors. On the other hand, in line
with our hypothesis that extensive reliance on local cneditkets may be easier to achieve for

50we use the estimates of columns (2) and (6) tozg8enerate relpredicted values.



existing foreign affiliates (and desired by financially coamed parent companies), we find
that only DFD has a direct positive effect on the intensivegimeof expansion FDI.

5.4 Number of cross-border M&A transactions

Finally, in Table 4, we turn to the effects of financial dey@toent on the number of cross-border
horizontal M&A, i.e. acquiring and target firms belong to ane sectdi

Table 4: Decomposition of the effects of SFD and DFD, at thergsive margin of M&A FDI

Number of cross-border M&A, bilateral and by sector
FDI presence(=0/1) Nb. horizontal M&A Nb. all M&A
@) 2 3 4 5) (6)
S.In(CRED/GDP) XED  0.557* 0.35I* 0.822**  0.670°**  0.637** 0.491**

(0.199) (0.204) (0.194) (0.203) (0.149) (0.149)
S.In(CRED/GDP) XED  0.51#* 0.263 0.627**  0.467**  0.678** 0.525**
(0.151) (0.145) (0.150) (0.153) (0.125) (0.120)
S. In(VA) 0.505** 0.472+* 0.382**
(0.080) (0.075) (0.053)
D. In(VA) 0.475** 0.392¢** 0.388**
(0.072) (0.082) (0.061)
Difference S. 0.206"* 0.152¢** 0.146°**
(0.057) (0.066) (0.053)
Difference D. 0.251** 0.160** 0.153**
(0.054) (0.067) (0.049)
Observations 9274 9274 9274 9274 13120 13120

FFFp-value<0.01 *Fp-value<0.05 *p-value<0.10. Cluster-robust standard errors in parentheses. S:
Source. D: Destination. ED: external dependence. VA: valdéed. Time-varying country-pair fixed
effects and sector fixed effects are included in all regoessi Pre-sample 2002 VA values are used for all
years.

Columns (1) to (4) show that SFD and DFD have both direct addant effects on the
two extensive margins of M&A FDI that we consider. The codédiits associated with the
presence of direct effects are larger than those we obtaimeth looking at greenfield FDI,
in absolute terms and a share of the total effects. Furthermdhen we use the estimates of
column (4), we find that a doubling of SFD (DFD) increases ttalthumber of cross-border
M&A by 24% (17%). These total effects at the extensive maia larger than those for
greenfield (15%; 10%) and expansion FDI (25%; 8%). Thesatsstysdifferences may occur
because the motives of the various entry modes differ. M&A Ré@ve additional motivations
beyond a location advantage, e.g. acquisitions of firmifipegssets, synergies, or market
power (Chapman, 2003; Nocke and Yeaple, 2007), and purslagerecise foreign targets
may be more opportunistic, requiring easy access to extinaace at short notice.

The exploitation of the greenfield and expansion FDI datauketb make the implicit as-
sumption that a firm engaging in FDI in a given destinationi@egperates in the same sector.
With the help of the M&A FDI data, we can gain some insight onetiier this assumption
has a major influence on our results. In column (5) and (6)}eadsof focusing on horizontal

61As mentioned in Section 3.1, we do not have rt—;ﬂi&ble data ewvdlues of cross-border M&A.



M&A, we use a larger sample in which we do not restrict the @eat the acquiring firm to
be the same as the sector of the target firm. While the reseltgualitatively similar to those
obtained in columns (3) and (4), mixing source and destinadectors seems to generate an
under-estimation of the impact of SFD on the relative nundfeross-border M&A transac-
tions in more financially vulnerable sectors. This is ceftabecause some firms investing in
financially vulnerable sectors also operate in relativedslfinancially vulnerable sectors, mak-
ing them less sensitive to access to external finance thanhoobll have been expected on the
basis of the sector in which they engage in FDI. This findirggests that the positive effects of
SFD on relative greenfield and expansion FDI in financialljnetable sectors may have been
underestimated to®.

To conclude, The results of this last section validates gyoothesis that both SFD and
DFD have direct and indirect influences on all types of FDd|uding cross-border M&A.

6 Conclusion

We investigated in this paper the various structural effe€financial development on foreign
direct investment (FDI). We show that source and destinatcuntries’ financial development
jointly promote FDI by directly increasing access to exséifimance and indirectly supporting
overall economic activity. Governments wishing to faeilé the internationalization of their
firms and to attract foreign multinational enterprises (MiNEhould thus implement measures
to improve access to external finance or maintain it durieglicicrises. Indeed, given the high
sensitivity of FDI to external finance availability that wave systematically found, tight credit
conditions have certainly played a role in the drastic dVelecline of FDI flows during the
recent global financial crisis. Deep financial systems alattanto ensure that the ability of
domestic firms to obtain external finance does not fall ad loocaowing by MNES increases.
Such a negative crowding out effect, for which Harrison arcvMlan (2003) find evidence in
financially underdeveloped Ivory Coast, would negate sohteeogrowth benefits associated
with the presence of foreign firms. Inward FDI in financialsegs can help to improve host
countries’ financial conditions, at the risk of making thememy more vulnerable to interna-
tional financial shocks (Goldberg, 2009; Cetorelli and ®eld), 2010). For these reasons, a
country’s growth strategy ought to be articulated arouneB-functioning and adequately reg-
ulated financial system with strong domestic foundatiorss Would maximise the net benefits
of financial development for local and foreign investorgeli

62In Appendix D, we reach a similar conclusion when we explbeegensitivity of our results to the omission
of the greenfield FDI of firms which have invested in separaaufacturing sectors (or different industries) over
the period 2003-2010.
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Appendices

A Flows and stocks of FDI

Our measures of FDI are gross flows. However, the effectswbaliscuss in Section 2 can
be understood as influencing the aggregate desired cajutkl in manufacturing sector of
destination country at timet¢ of MNEs headquartered in source counytrnyj?st). We can
nevertheless make a link between flows and stocks by assuasng frequently done in the
investment literature, that the stock of investment adjggtadually towards its equilibrium
level: K;js — Kijq—1 = FDIjy = )\(Kfj)st — Kijst—1), With 0 < A < 1. This process of partial
adjustment reflects the fact that capital adjustments kedylto involve costs and to take time
to occur®® It can also be assumed th@g?st is a positive function of past capital stock due to the
presence of agglomeration and information externalit@sdshita and Mody, 2001; Bobonis
and Shatz, 2007 5st = aK;ja—1+ x50 + €5, With  being determinants of the aggregate

desired FDI stock.

These two assumptions imply that a one-time change in argafmental determinants of
the desired capital stock can lead to large FDI flows for a loagod of time®* Furthermore,
even in a steady state, gross FDI flows proportiondfggt can still occur at each time period.
This will be the case if there is a fixed share of foreign firmsaltexit the market each year, if
positive FDI flows are required to sustain steady-state@mongrowth in an open debtor econ-
omy (Obstfeld and Rogoff, 1996), or if fundamentals such asket size grow at a common
exogenous rate in every country (Fernandez-Arias, 1996;H=zta Philippe, 2000). Hence, fi-
nancial development, by influencirfggst, can be expected to have a persistent effect on gross
FDI flows 8°

The positive relationship between gross FDI flows and désiepital stock, outwith and
within the steady state, can explain why FDI flows and FDllstdend to be used interchange-
ably in the literature, despite the latter being a theoadliianore appropriate variabf€. One
worry may be that our estimators are biased because we castimofite the following dynamic
model: FDI;jq = Mo —1)Kija—1+ i 5A+ Aejjo, in the absence of data dy;.,—1. Indeed,
given thatp = \(«v — 1) is certainly negative, our estimators may suffer from a dewaml bias.

63See Dixit and Pyndick (1994) Hamermesh and Pfann (1996)al@ab (1999), and Bond and Van Reenen
(2007) for surveys of the literature. Bertola and Caball@®94) and King and Thomas (2006) explain how
microeconomic behaviours can be reconciled with the goofbpaance of partial adjustment models at the ag-
gregate level.

64Among other studies, Cheng and Kwan (2000), Bobonis andz§Ba07), or Egger and Merlo (2007) find
that FDI stocks adjust slowly.

%5In the case of developing countries, Fernandez-Arias (1986no and Taylor (1999) find evidence that FDI
flows have very large permanent components, possibly diretexternalities generated by the existing FDI stock.

86Albuquerque et al. (2005), Baker et al. (2009), Coeurdagtiet. (2009), Asiedu and Lien (2011), or Eicher
et al. (2012) are recent studies which have used FDI flows jpsmitent variable in econometric models which
assume long-run positive flows even in the absence of chamgies fundamentals.
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However, the fixed effects that we include in our econometiaciel will partly account for the
existence of past investment and, withikely to be small, the omitted variable bias affecting
the determinants of the desired capital stock ought to béi smaef’

B Measures of financial vulnerability and matching with FDI
data

ThefDi Marketsdatabase classifies the FDI projects into very broad redigiectors, which are
loosely aligned with 1987 U.S. SIC codes. We match thesedseators to the corresponding
three-digit ISIC codes (rev.2) reported in Rajan and Zieg1998) and Kroszner et al. (2007);
when thefDi Markets categories covered several sectors, we used the mediam oaithe
financial vulnerability measure for these secfSrsTable 5 indicates how the matching was
done. We aggregate data in the same way when usinggpleyrdatabase.

Table 5: Measures of sectors’ financial vulnerability

BroadfDi Markets Sectors Corresponding ED H DUR KL (¢]] TANG
ISIC codes

Beverages 313 0.08 1.13 0.00 5371 0.73 0.40
Food & Tobacco 311+314 -0.16 108 0.00 2565 0.34 0.28
Textiles 321+322+323+324 -0.03 0.69 0.00 8.20 0.67 0.14
Wood Products 331+332 0.26 0.72 1.00 15.36 0.56 0.30
Paper, Printing & Packaging 341+342 0.19 1.04 0.00 27.76 40.5 0.32
Alternative Energy, Biotechnology,
Chemicals, Pharmaceuticals 352 0.22 121 0.00 31.08 0.52 27 0.
Rubber 355 0.23 099 0.00 2246 0.60 0.36
Plastics 356 1.14 0.83 0.00 41.09 0.45 0.38
Ceramics & Glass, Building & Construction Materials 36123869 0.06 095 100 29.96 0.44 0.42
Metals 371+372+381 0.09 110 100 3935 0.34 0.32

Business Machines & Equipment,

Engines & Turbines, Industrial Machinery,

Equipment & Tools, Space & Defence 382 045 112 1.00 21.7884 0. 0.22
Communications, Consumer Electronics,

Electric/Electronic Components, Medical Devices,

Semiconductors 383 0.77 1.06 1.00 1953 0.82 0.21
Aerospace, Automotive OEM, Automotive Components,

Non-Automotive Transport OEM 384 031 132 1.00 19.63 0.89 .230
Average 028 102 046 2735 0.59 0.30
Standard deviation 035 0.18 052 12,03 0.18 0.08
Notes: ED: external dependence (Rajan and Zingales, T83E):1989 median level of the fraction of capital

expenditures not financed with cash flows. H: human capitehsity (Braun and Larrain, 2005); 1986-1995

median of the industry’s mean wage over that of the whole faatwring sector in the U.S. DUR: durable goods
production (Kroszner et al., 2007); binary variable intilcg whether the sector produces durable goods. KL:
capital to labour ratio (Kroszner et al., 2007); 1980-199%dian level of the ratio of fixed assets over number
of employees. CI: contract intensity (Nuun, 2007); 1997pprtion of intermediate inputs that are relationship-
specific (not sold on an organized exchange or referenced)riTdANG: asset tangibility (Kroszner et al., 2007);

1980-1999 median level of the ratio of fixed assets to totseias

67Using data for the 1970-2011 period from the External Weaflfations Il database constructed by Lane and
Milesi-Ferretti (2007), we find that the elasticity of net Flbws with respect to existing FDI stock in a simple
autoregressive model with country/time fixed effects arddly of GDP is small, as expected: -0.12.

%8We always use the ED value for the three-digit broad ISICassctin some cases, these broad sectors may
not include data on subsectors, for which Rajan and Zinda&38) and Kroszner et al. (2007) provide four-digit
level specific ED values. 40



C Summary statistics

Table 6: Summary statistics of main variables

Variable Mean Sid. Dev.
1. Value of bilateragreenfield FDI (US$M) 21.52 189.26
Number of bilateral greenfield projects 0.23 0.95
Average value of bilateral greenfield projects (US$M) 90.48 279.92
2. Value of bilaterabxpansionFDI (US$M) 14.43 89.53
Number of bilateral expansion projects 0.20 0.67
Average value of bilateral expansion projects (US$M)  73.22 156.38
3. Number of bilateral cross-bordBt&A transactions 0.16 0.53
Source (S.) In(credit/GDP) 4.54 0.65
Destination (D.) In(credit/GDP) 3.78 0.91

Note: Samples are those used in the regressions of Tables 1-4

D Robustness checks

In Table 7, we provide additional robustness checks. Inrmaoki(1)-(3), we account for po-
tential influential observations by removing, in turn, taggest source of FDI (United States),
the largest recipient of FDI (China), and the two most ouatlysectors in terms of external de-
pendence (‘Food and Tobacco’: ED=-0.16; ‘Plastics’: E[04]). Our results are qualitatively
unchanged. In column (4), we test for potential non-linggecgs of financial development by
interacting the ED variable with SFD/DFD and their squaratles®® We cannot reject the
absence of non-linear effects, given that the coefficientthese additional interaction terms
are small and not statistically significant. As another wayad rule out the possibility of a
simultaneity bias, we use the value of the private credit RiPGatio in 1980 in column (5).
Our main results are unaltered (we lose about half of the Eadye to missing data).

In column (6), we investigate the sensitivity of our restiitshe omission of the greenfield
FDI of firms which have invested in separate manufacturirgdase (or different industries)
over the period 2003-2010. The coefficients are larger thaset in column (2) of Table 1,
notably on the source side. Hence, by not taking into acctihattinvesting firms can operate
in different sectors, we may underestimate the effect of ®RDrelative FDI in financially
vulnerable sectors.

Our key hypothesis is that an industry’s need for externahioe is driven by deep techno-
logical reasons, implying that sector-specific externglshelence tends to be stable across time
and countries. Hence, we would not expect to see major diffas in the sensitivity of a given
industry to financial development across years. Howeviarpibssible that our results hold only
for specific years, such as the period 2005-2006, which spords to the peak of the lending
boom in many countries. In that case, our findings may simgflgct opportunistic FDI driven

%9For ease of interpretation, we subtract the sample mean finenfinancial development variables for this
regression.
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Table 7: Financial development and greenfield FDI: robisstimbecks

Volume of bilateral greenfield FDI, by sector

Omission S. Omission D. Omission ED Non CRED/GDP  FDIlinone
largest (U.S.A.) largest (China) extreme values linearity1l980 values  sector only
1) 2 3 4 5) (6)
S. In(CRED/GDP) X ED 0.858* 1.307** 2,131+ 1.424** 1.443**
(0.311) (0.327) (0.515) (0.405) (0.306)
D. In(CRED/GDP) X ED 0.940+* 1.196** 1.329** 1.079** 1.164**
(0.245) (0.254) (0.328) (0.193) (0.241)
S. In(CRED/GDPj X ED 0.297
(0.405)
D. In(CRED/GDP} X ED 0.056
(0.249)
S. In(CRED/GDP)_1980 X ED 1.461**
(0.467)
D. In(CRED/GDP)_1980 X ED 1.724**
(0.462)
Observations 30706 31941 25575 33618 17914 28977

***p-value<0.01**p-value<0.05*p-value<0.10. Cluster-robust standard errors in parentheses.c&dD: Destination.
ED: external dependence. Time-varying country-pair fixéeces and sector fixed effects are included in all regressio

SFD DFD

Coefficient on ED X SFD
Coefficient on DFD X ED

2003 2004 2005 2006 2003 2004 2005 2006
Year Year

Note: Capped spikes delimit a 95% confidence interval.

Figure 4: Time-specific coefficients on interaction terms
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by unusually good external financing conditions and not seaély a long-term dependence
of some sectors on external finance. To test this possibiligyestimate year-specific coeffi-
cients on the interaction terms between our sector-specdasure of external dependence and
SFD/DFD. As can be seen in Figure 4, these coefficients tebd stable across time, suggest-
ing that we capture a genuine structural need for externahéie of some firms to engage in
FDI.

43





