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1. Introduction

Economic crises and their global spread have attracted much academic and policy
attention. Current literature focuses on the role of financial institutions in spreading
crises’ This paper instead studies the role of Hfieancial multinational companies
(MNCs) in the transmission of negative economic shocks beyond national borders. The
MNCs are amonghe largest companies with subsidiaries operating in many countries
but their role in crises is not well understood.

Consider ahypothetical MNC headquartered in Germagnyith subsidiaries in
Spain and Finland. When Spain is in crisis, how are the ineestand employment at
that German firmOs Finnish subsidiary affected? In particular, how do they differ from
those of the Finnish subsidiary of another German parent firm thatddsave a
subsidiary in Spain or in another country experiencing a thatsyear? In this paper, we
study this question using MNCs from 16 countries and their subsidiaries in 24 countries.

There are reasons for batigher and lowemvestment ané@mployment growth
in the Finnish subsidiary of the firm that also has a Spasubsidiary. For example, if
the parent firm shifts production from where the crisis is twogacrisis country, the
investmentand employment growtimay be higherin the subsidiary located in a non
crisis country. On the other hand,tlife Finnishsubsidary is a supplierto the Spanish
subsidiary and if the latter decreases its investment amghloymentdue to the crisis,
then the irestment andemploymentin the Finnish subsidiary may also decrease.

Furthermore due to the crisis in the country of onkits subsidiaries, the parent may

! See, e.g., Peek and Rosengren (2007, 2010), Khwaja and Mian (2008), Schnabl (2012), Cetorelli and
Goldberg (2012), Acemoglu, Ozdaglar, and TakBalehi (2012), KalemiDzcan et al. (2013).



have fewer resources to allocate among its other subsidiaries or fewer growth
opportunities in gemal, so the parent may choose to shrink the investment and
employment in other countries for this reasorverall whether investment of
subsidiaries in nowrisis countries increases or decreasean empirical question and
cannot be answered a priori by theoretical arguments alone.

We find that if a MNC has a foreign subsidiary in a crisis country, the investment
andemployment growthin its foreign subsidiaries in other countries are lower relative to
the foreign subsidiaries of another MNC that does not have a subsidiary in a crisis
country. Continuing the example thfe hypothetical German parent companies above, we
find that the Finnish subsidiary of the MNC headquartered in Germany with a subsidiary
in Spain during the Spanish crisis has lower investmenteamgployment growtththat
year, relative to the sammdustry Finnish subsidiary of another German MNC that does
not have a subsidiary in a crisis countiijhese results suggest theiNCs transmit
negative economic shocks from affected countries to other countries where they operate.

These results are unlikely to be driven by finalhcieonstrained parent firmas
they also hold for firms thabaveinvestmengradecredit ratingor thatarelarger than the
median parentThe reduction in investment aminploymentcannotthereforebe solely
due to financial constraint$hese result@re also robust toontrolling for sibsidiary and
parent size, parent cash flow, subsidiary industry, subsidiary country, parent country, and
year, as well as using alternative definitions of a crisis.eviiphasize that the decreases
in investment aneéémploymentwe document areneasurednly using the subsidiaries
and parent firms in noarisis countries because subsigiarand parens in crisis

countiesthemselvesrenot part of the analysis.



The economic magnitude of the international shock transmission by MNCs we
estimate is significantin our sample on average, annual investment of a subsidiary
whoseparent does not have any subsidiary in a crisis coustpout 3% of itslagged
assets. The necrisis subsidiaries of a parent with a subsidiary in a crisis country jnvest
however,about 07-0.9 percentage points less depending on the specification. In other
words, their investment rate is abdl8% lower. Similarly, theaverageemployment
growth rate in the subsidiaries of unaffectegrents is1.4%. In the subsidiaries of
affected jarents, however, the@gnth rate is lower by about 152 percentage points. In
other words, the employment in the subsidiaries of affected parents stagnates or shrinks.
Again, it is worth emphasizing that none of these affected subsidiaries or paeeimts ar
crisis countries themselves.

One interesting question is whetleher firms in the same country and industry
increase theieconomic activity to compensate fbetdeclingn the affected subsidiaries.

To explore this issue, we study industry leesminualsales and employment in each
country. Ifthe other firmscan fill the gap, the econonwide impact of the tramsission
effect we detect will be limited. However, we find thath theindustrylevel sales and
employmentin countriesdecreasavith the sizeof affected foreign subsidiarieb other
words, the MNCs not only transmit negatsteocks to third countries, those shocks have
negative effects at the industry level in those countries as well.

Empirical evidence on the transmission of crisesough nonrfinancial
multinational companies is scarce, perhaps due to data availability and to the literatureOs
focus on financial companies. The most related papers to ouratDgsai, Foley, and

Hines (2009) who show that the domestic productiorooffmancial U.S. multinationals



increase when they also increase their activities abroad; and Desai, Foley, and Forbes
(2008) who find that foreign subsidiaries of U.S. 1iim@ancial multinationals perform

better than domestic firms after currency crigeghe host countries. Neither paper
studies the international transmission of adverse effects from a crisis to other countries,
which we demonstrate in this paper.

Our paper is related to the literature on the propagation of shocks through network
linkages between firms within an economy as theoretically studied by Acemoglu et al.
(2012) and Kelly, Lustig, and van Nieuwerburgh (2013), and empirically examined by
Barrot and Sauvagnat (2016), Hertzel, Li, Officer, and Rodgers (2008), Kolay and
Lemmon (2011)Kose and Yi (2001), Johnson (2014), and Wu (2016) (see surveys by
Acemoglu et al. (2015) and Carvalho (2014)). Our focus, howeven tlse propagation
of shocks through linkages within firms but across national borders. Boehm, Flaaen, and
PandalaiNayar (2016) who study the effect of 2011 Tohoku earthquake on the U.S.
affiliates of Japanese firms is closer to our papeother related paper is Giroud and
Mueller (2017) who study the effect of local housing shocks in the U.S. on the
employment at estaBlhments owned by the same company but located elsewihene
find that firms transmit the adverse shocks to other locations. Our focus is international
and we study both investment and employment.

Our paper contributes to the literature that examines dhgins of
macroeconomic fluctuations. As Gabaix (2011), Di Giovanni and Levchenko (2012), and
Carvalho and Gabaix (2013) point out, granularity of the economy may leaddeaific
shocks to be propagated through inter firm linkagesatingaggregate @croeconomic

fluctuations.Since theMNCsGsubsidiarie we study tend to be among the largest firms in



a country their firm-specific shocks are unlikely to li@veraged o@in the economy.

Our results therefore suggest that MNCs can act as the microeicoobannel for
international macroeconomic comovement and complerfiedings in Di Giovanni,
Levchenko, and Mejean (2014) who study the implications of firm exports on aggregate
fluctuations in a single country setting.

Our paper also contributes to tlaege literature on MNCs, see Yeaple (2013) and
Antras and Yeaple (2014) for surveys. In particular, our paper is close to the literature on
the role of MNCs in the international transmission of business cycles as studied by,
among others, Burstein, Kurand Tesar (2008), Cravino and Levchenko (2016), Menno
(2015), and Zlate (2016). Alfaro and Chen (2012) find that ®KTibsidiaris were
affected by the recent global financial crisis less tlal firms. Faccio & OOBrien
(2017) show that the employmeint firms that are part of business groups are less
affected by the economic shocks relative to si@ode firms.

Empirical evidence on the existence of international transmission is available
from the financial sector. Peek and Rosengren (1997, 2004y #te reduction in the
U.S. lending by the U.S. subsidiaries of Japanese banks after the sharp downturn in the
Japanese real estate market in the 1990s, and also document the adverse impact of this
reduction on the real economy in the U.S. Khwaja and NE@08) and Schnabl (2012)
provide evidence for the transmission of bank liquidity shocks to domestic markets in
Pakistan and Peru, respectively. Cetorelli and Goldberg (2012) examine international
transmission of monetary policy changes through globaksaBy focusing on non
financial firms, we demonstrate the direct real effects of the international shock

transmission on investment and employment.



This paper is organized as follows. The next section describes our identification
strategy and data. Theirth section presents our main results on subsidiary investment,
followed by a section where we present our results on subsghgpioyment growthin

the fifth section, we study the robustness of our findigs. ®nclusion follows.

2. ldentification Strategy and Data

2.1 ldentification Strategy

We examine corporate policies of MNCsO subsidiaries located Herigisn
countries. In our analyses, we control for subsidiary country, industry, aeéparent
country, and identify the transmission effect only frahe parent firm having another
subsidiary in a crisis country in the same year. More specifically, consider two
multinational parentfirms pr and pc, both located in the same country(subscriptsT
andC are mnemonic for Otreated® and OcontrolO wilépss® and S are mnemonic
for OparentO and OsubsidiaryO)pfiras aforeign subsidiary in a country in crisis that
year, as defined below, while firpt does not. We match a subsidiarypefin industryi
and countryn to a subsidiary ofbc in the @me industryi and the same countny.
Crucially, we allow neithem, the country of the parents, nar the country of the
subsidiaries that are subject to the comparison to be in crisis that year. In other words,
prOs subsidiary located in a crisis couttiat year only leads tor beingdesignated as
Otreated@nd this subsidiary itself is not part of the comparison of subsidiaries to
measurehe crisis transmission effect. As a result, any crisis in the parentsO locations or

the locations of their s@idiaries we analyze is not driving our results.



We use Mahalanobisietric matching to prepare our comparison sample. In terms
of matching estimators terminology, we useact matchingon subsidiary country,
subsidiary industry, parent country, and yeagether with (the nearest neighbor)
matching on selected additional continuous variables. This is a very stringent matching
requirement that allows us to control for many confounding factors. For example, if we
did not require the subsidiary countmto be the same for both the treated and control
subsidiary, it would be possible that parpsDs subsidiary is located in a coumthose
business cyclés relatively more correlatedith the country in crisis thdtasleadpr to
bedesignated asgeatedn the first place Similarly, requiring the industry and the year to
be the same for both treated and control subsidiaries controls for the possibility of
differential impact of a crisis on different industries over time. Additionally, by calling
for both traated and control parent firnps andpc to be in the same country, we control
for the possibly differential impact of a crisis on countries in which the parent firms are
located. To increase the precision of sample variance estimates used in the galollatio
the Mahalanobis distance measure, we first eliminate stratas of subsidiary country,
subsidiary industry, yeaandparent country that do not have at least three treatment and
threecontrol observations. We then use subsidiary country, subsidiarstipdyear, and
parent country as variables for exact matching, and subsidiary size and parent size as
continuous variables in the nearest neighbor matching based on the Mahalanobis metric.

Notice that we do not claim that MNCs choose the location of shubisidiaries
randomly even thougbuch locatiordecisions were likely madeell before our sample
period starts In particular, MNCs may have choseto locate their subsidiaries in

countries less prone to economic crises the MNCs that are particulanulnerable to



crises may have done so to a greater extent. In other words, our treated sample of MNCs
that have a subsidiary in a crisis country may be composed of MMN{sareless
vulnerable to crises than other MNCs. However, this potentiakskdition biases our
analysis against finding any crisis transmission effect in the treated companies.
Therefore to the extent that this sedklection is importanthe crisis transmission effect
we document in this papenay be undetestimated.In addition,we also do a placebo
analysis where the subsidiaries are randomly assigned to parents as reported in the
robustness section.

To construct our treatment, we use the deviation of a country@D®@growth
that year from that countryOs lenp average. liour baséne specification, we define a
country to be in crisis if its redbDP growth rate that year is 2 standard deviations or
more lower than its lorgun average, where the lomngn average and standard deviation
are calculated over a period that slaet overlap with our study period as described
below. Of course, an economic downturn may not exaigke place within a calendar
year and may start in the previous year. Since our identification is based on comparison
with the previous year, ouconstuction is conservative and may underestimate the
transmission effectNote alsothat, based on our definition, whether a country is in crisis
or not depends only on its own performance and we do not use any potentially subjective
list of crisis countries.

For a parent firm to be in the treatment group, it has to a) have at least one foreign
subsidiary located in a crisis country; and b) be itself located in a country not
experiencing a crisis that year. Conversely, for a parent firm to be in the cootrp| dr

has to a) have no foreign subsidiary located in a crisis country; and b) be itself located in



a country not experiencing a crisis that year. For robustness, we vary the threshold used
in the crisis definition from 2 standard deviations to 1.75 228 standard deviations
below that countryOs longn average redbDP growth.In deciding whether a parent has

a subsidiary in a crisis country, we use all the subsidiaries and their locations available to
us. Specifically, o identify subsidiaries ira crisis country we do not restricbn the
subsidiaries for which we have accounting data and consider the full geographical

presencevailablefor eachparent firm.

2.2 Data Sources

Our parent and subsidiary level data come from the Amadeus/Orbis databases
compiled by the Bureau van Dijk (BvD). Amadeus/Orbis contain detailed ownership and
financial information on public and private firms worldwide. To construct a panel dataset
of multinational companies and their subsidiaries, we use two updates of Orbis that
provide crosssectional data on firmsO ownership structures as verified by BvD in
November 2008 and July 2012.

We define subsidiaries to be incorporated firms that file their own financial
statements and have, in a given year, a single ultimate owneulfirhate owner is a
subsidiaryOs shareholder that satisfies three criteria. First, the shareholder has to have at
least 25.01% total stake in the subsidiary. The total stake is the sum of the direct and
indirect (i.e., via other firms) voting rights theas@holder has in the subsidiary. Second,
the subsidiary has no othadéntified or unidentified shareholder with the total stake
higher than 25.00%. Third, the ultimate owner israemorporatedirm that is widely held
(i.e., it is not controlled by angther ultimate owner) or an individual/family. We define
parentMNCs to be ultimate owners that have at least two dvosder subsidiaries (i.e.,
the subsidiaryOs country of incorporation is different from that of the ultimate owner) in

at least one yean our sample.
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To construct an annual panel of financial data for subsidiaries and their parent
multinational firms, we cumulatively combine multiple updates of Amadeus/Orbis in
order to add back firagears deleted from more recent updates. This procetiormates
survivorship bias inherent in BvD databa$eBhe resulting panel of financial and
ownership information gives a unique breadth of coverage i5-2002.

We build our sample starting from the overlap of the ownership and financial
panels desdoed above and apply the following screens. First, we exclude subsidiaries
and parents ifinancial intermediation (primary twdigit NACE codes 6%7), as well as
in public administration and defense, education, health and social work, and other
community,social, and personal service activities (primary-thgit NACE codes 657,

75, 80, 85, and 909). Second, a subsidiaryOs and parentOs legal forms need to entail a
limited liability structure. Third, we remove very small and young firms, which tend to b
noisy, as well as firms that are likely OshellO firms. Specifically, we drop subg&hasy

and parenyears with total assets less than 1 million Euros and subsibarg that are

within 3 years of the subsidiaryOs incorporation detteoughout thepaper, we use
unconsolidated financial statements for subsidiaries and consolfdstrdial statements

for parent multinational firmsFinally, we require that all financial variables used in our
analysisarenornrmissing.

We obtain countrjevel annulreal GDP data fronthe World Bank Data Bank
and calculat¢he natural logarithm of the yearly growth in real GDP for each country. We
first use the data for 1972000 to calculate lonrterm average growth ratand standard
deviatiors for each country smrately. We then normalize each countryOs annual real

GDP growth rate for 2002012 using the longerm mean and standard deviation

2 A firm appears in Amadeus/Orbis as long aflés its financial statements, but is typically kept in the database for only four years after its last filing. Also, each

update of Amadeus/Orbis contains only the most recent ten years of financial data for each firm (if available).
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calculated for that country from the 192000 period. As mentioned above, in our
baselinespecification,we define a couny to be in crisis in a given year during 2005
2012 if its normalizedsDP growth is lower than2, that is its growth is 2 standard
deviations less than its longn averageor lower We vary this threshold in our

robustness checks.

2.3 Summary Statistics

Table 1 Panel A presents the distribution of the subsidiaries across 24 countries
and across years in the matched sample. With the exception of Japan, Korea, and
Singapore, all of our subsidiaries are from Europe. This is largely due to the fact that
these ountries have public disclosure requirements for subsidiaries of foreign parents.
For example, we have many subsidiaries owned by-thaSed parents, but do not have
any subsidiary located in the U.S. because there is no public disclosure requirements for
foreign subsidiaries in the U.S. The number of observations in each country differs,
largely based on the countryOs economic size. Subsidiaries located in France, Germany,
Italy, Spain, and UK are wetkpresented. We have observations in every year fGf8 2
to 2012 except 2009. Many countries were in ciisi8009 as defined aboyso neither
the subsidiaries nor the parents (and their subsidiaries elsewhere) located in those
countries were eligible to be treatment or control in 2009 according to agndes

Table 1 Panel B presents the distribution of parent firms across 16 countries and
across years in our matched sample. These countries tend to be larger, more economically
developed and more geographically widespread, with U.S., France, Germany adapan,

Sweden being wellepresented.
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Table 2 presents summary statistics of our outcome and control variables in the
matched sample. First, we present simple summary statistics that depend on the number
of observationsn Panel A and second, statistics there independent of the sample size
computed as in Imbens and Rubin (20ib5Panel B Panel A reports the sample statistics
separately for both treatment and control subsample, as well as for the full sample. The
panel also reports the comparison of nseand medians across subsamples. The results
of the comparison of meaasebased on standard errors robust to clustering at the parent
firm level, while the comparison of medians is based on the Wilcoxon test where the
cluster robust inference is not dadile.

Both the average and median size for treated parents and their subsidiaries are
slightly larger for the treatment group than for the control grdine. mearparentcash
flow as measured by the operatipgpfit/loss normalized by the parentOs lagdeizl
assets iqot statistically differenbetween the two group3hese control variables are
winsorized at the upper and lower 1% levélmally, subsidiary investment one year
before the onset of treatment, normalized by the subsidiaryOs laggeaksetal has
subsample averages that are not statistically different across the treatment and control
groups.

The statistics reported in Panel A dm@ the matched sample but they are
functions of sample sizémbens and Rubin (2015) caution against usinggn in judging
covariate balance across the subsamples. Instead, they sugaggsnean differences
normalized by the standard deviation and the variance ratios to examine covariate balance
even though the distribution of these statistics are not kramantherefore, exact cutoff

points for any statistical tests cannot be obtained. In Panel B, we provide these statistics
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for the Oraw® and matched sample. The raw sample is the sample of treated and non
treated observatiorizefore the matching is perforihe

The first two columns in Panel B provide differences of means that are
standardized by the subsample standard deviations. Abalalhced sample would have
these values close to zero. Statistics for the raw sample suggest that there is little balance,
especially in the parent size with the mean difference over 1.2 times the subsample
standard deviations. After matching, the balance improves with the difference of means
in parent sizes halved and all other differences of means being afibit 0.2 times
their standard deviations.

The last two columns in Panel B provide variance ratios for the two subsamples.
A well-balanced sample would have these values close to one. Statistics for the raw
sample suggest that there is little balance for any of thenconis variables except for
the laggedsubsidiaryinvestment. The matched sample, however, is much better balanced
with the subsample variances witHif% of each other with the exception of subsidiary
size, where the matched sample variance ratio is db8itThese statistics suggest that
the matched sample lietterbalanced thathe raw sample and vgell-balanced in many,
but not all, dimensions.

With the empirical design and covariate balance discussed, Panel C focuses on the
first comparison of oebme variables across treatment and control subsamples. We first
study the subsidiary investment in the treatment ybat s the year when the parent has
another subsidiary in a crisis counts the dataset does not provide subsidiary
investment exjititly, we construct it ashe change in fixed assets plus depreciadiod

normalize it with lagged book value of assets. To eliminate large acquisitions and
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divestments as well as other outliers, we trim the observations whose investment value is
at the5% upper and lower tailf\verage investmentatein the control sample is about
3.8% of the lagged total assets of the subsidiary. However, in the treatment subsample,
the average investmendte is only 2.9% of the lagged total assets. This difference is
significant at the 1% level with standard errors robust to clustering at the parent firm
level. In other words, the investment in the treated subsample is more than 23% lower
than that in the control subsample.

When we study the difference in investmémm the pre-treatmentto the first
treatment year, we find the difference to be positive for the control sample, which
indicates an increase in the investmeate from one year to the next. In the treated
sample, however, the difference is negative, winclicates a decrease in the investment
rate from the pre-treatmentto the first treatment yedan the treated sampldhe mean
change inthe investmentrate for the full sample is essentially zero at 0.03 percentage
points. The rext section provides a m® detailed analysis of the differences in the

outcome across the subsamples.

3. Main Result BInvestment

As we describe above in detail, we construct a matched sample of subsidiaries
using exact matching on the subsidiary country, parent country, subsid@dugtry @
digit NACE), and yeattogetherwith nearest neighbor matchirtigat we computeising
the Mahalanobis metriwith the logarithm of subsidiary and parent siz& parentfirm
is OtreatedO if it has a subsidiary in a crisis country that yednenittisis defined as a

real GDP growth at least two standard deviations less than the countryGeeriong

15



average.MNCs and subsidiaries located in a crisis country are excluded from both
treatment and control groups.

We take advantage of the panel nataf our data in our analysi©ur main
outcome variable is the subsidiary investment, normallaedagged total subsidiary
assetdn the treatment yeawhere the treatment yee the year when the parent has a
subsidiary in a crisis country. The prewso section presented sample statistics that
showed aower investment in the treatment grodpanin the control group with the
difference being statistically and economically significant. This sefitisinpresents the
Average Treatment Effect on the @ted (ATET)obtainedusing the matching estimator
with robust standard erroes reportedn Table 3 Panel AWe adjust the ATET estimate
for bias frommatching oncontinuous variableBrst using onlylog of laggedsubsidiary
andlog of parentsizes (first column) and theraddingthe lagged parent profitability and
lagged subsidiary investmefsiecond column)The estimated ATETin the former case is
-1.2 percentage points 0.9 percentage points with 1% statistical significance in the latter
caseboth with 1% statistical significance.

The economic magnitude of thdifferencein the investmentate of treated
subsidiaries is also significant. To put the estimated effects into context, recall that the
average investment as a fraction of lagged asset84%s f8r the control sample This
means thathe investmentate as a fraction of lagged assets in ttleatment sample
when adjusted fothe biasusing all four of the continuous variablés more than 2%
lower thanthe average annual investmeaiatte for the control sample We notethat more

than 56% of the subsidiaries in our sample are in the top 5% of the size distribution in
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their countryindustry pair. In other words, these subsidiaries are important firms in their
countries.

Matching estimators repted above havestandard errorghat are robust to
heteroscedasticitySince there may be several subsidiaries of the same pareoar
sample, deally, one would like to have standard errors robust to clustering at the parent
level to accounfor any carelation between different subsidiaries of the same parent.
However, treatment and control observations belong to diffgpanént firmsand,
therefore, by construction, a matched mdiobservationss not part of the same cluster.

To obtain clusterobust standard errors, westimate the treatment effectusing
regression®n the matched sample with match pair fixed effects. Put differently, we use
matching to balance our covariates and obtain matched painse rely on regressions

for theestimaion of and the inference dhe treatment effect.

The results of these regressions are presented in Table 3 Panel B. The variable of
interestis the Transmission fleatmentDummy variable, which isequal toone for the
treated observation in each pair, thait for the subsidiary whose parent hasther
subsidiary in a crisis countifyve still exclude subsidiaries adNCs in crisis countries
from our sample The coefficienton this dummyvariable provides an estimate for
ATET. All regressionan Panel Bare estimated with match pair fixed effects, and,
crucially, the standard errors are robust to clustering at the faneevel.

Regressionin Columnl estimates ATETusing the outcome variablef the

matchingestimationfrom Panel Aas the dependent vahle,and contains naontrol

%It may also be dsrable to cluster the standard errors at the parent coyedanylevel but we &ve only 41
or fewer such clusters so we opted for clustering at the pknegitonly. We repeated the main analysis
with double clustering at the levels of parent and parent coyetiy and present the results in the Online
Appendix as discussed in tRobustness section. The results remain robust to this double clustering.
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variables The estimatedcoefficient on the treatmentdummy variableis negative and
statistically significant ab% level. Regressiosin Columrs 2 and 3 includeas control
variablesthe continuous variables used in the l@dgistment of the matching estimate
Panel A. These regression are comparable to, but not the same as, the-&ijgsted
matching estimates. The estimated ATIST-0.7 percentage pointsr lower and is
statistically significant at the 1% leveRAlthough slightly lower than the matching
estimatesn absolute valuethe difference in thenvestmentrate due to treatments still
more than18% of the annual investmentate for the control sample. With these
statistically and economically significant degesa in the subsidiary investment
estimated in different ways, we now move to studyingeimployment growthn these

subsidiaries.

4. Main ResultsBDEmployment

We use the same identification strategy, data souacesnatching procedurto
study the effecdf having a subsidiary iacrisiscountryon employment growth giarent
firmsOother subsidiariesSince the availability of employment dataon which our
employment growthmeasurds based,s different fromthat ofthe investment datahe
samematchirg procedureeads toa slightly different sampléhan the one described in
Table 2 We thusfirst briefly discuss the summary statistics and the covariate balance in
the newsample then present thestimats of thetreatment effect on the subsidiary
employment growth

Table 4 Panel A presents summary statistics of our control varitdriebhe
treatment and control subsamplé¥hile the matched sampldor the employment

analysiss about 1% smaller the statistics are similar tbose ofthe sample uskfor the
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subsidiary investmenénalysis Panel B checks the covariate balance. The covariate
balance is also comparabfeerhaps with the exception thfe laggedrate ofemployment
growth whichhas a higher variance ratio comparethtlagged investmenate

Table 4 Panel C providésitial comparison ofthe employmenbutcome variables
acrosghetreatment and control subsampl€ke focus in the previous section was a flow
variable, namely, investment. Similarly, our focus in this secti@miploymentgrowth
The dataset provides only the total number of employees in a subsidiary. Using these
data, we construct theemployment growthas In(total employees(t)P In(total
employeesftl)). The areragesubsidiaryemployment growthn the controlsulsamplein
the event yeais about 14%, while it is -0.2% in the treatment subsamphdthough the
magnitude of this difference is large, it is not statistically significant at the convential
levels (p=0.107).

The outcome variable studied in this sectiothssemgoyment growth Table 5
Panel Apresentsthe matching estimatesf ATET. The estimate reported in thirst
column is biasadjusted for the logarithm of the subsidianyd parent firntotal assets.
Estimated ATET is1.35 percentage points andsgatistially significant athe 5% level.
When wealso use laggegarent profitability and the lagged subsidiargmployment
growth in adjusting forbias due to matching with continuous variabléee ATET
estimatebecomes-15 percentage points anagain statisti@ally significant atthe 5%
level. Given that the averagamployment growth rate the controlsample isl.4%, this
is alargedifferencein the treated subsidiaries

Analogous to the subsidiary investment analysis,a$0 estimateregressios

with matchel pair fixed effects on the matched sample to obtain standard errors robust to
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clustering at the parent firm level. We prestnatresults inTable 5Panel B. Estimated
coefficiens for the TransmissionTreatmenDummy variable range betweeh7 and-2.2
percentage poin@ndarestatistically significant at th&% level.

Again, dgven that the subsidiaries in the control group have an annual
employment growtlof 1.4% as indicated in Table 4Q .3 to 2.2 percentage points lower
employment growthat the treament subsidiariesis a very economically significant
difference In other words, the employment in the subsidiaries of a parent firm that has a
subsidiary in a crisis country that year does not grow on average; if anything, the
employment in those subsadies shrink Notice that any possible decrease in
employmentwe documenheed not involve massive layoffs. In particulamployment
decreasean be achieved by not replacing natural attriti@t occus in employmentue
to retirement and other reasddverall, our evidence suggests thareis a strong real

economic effect of international crisis transmission by the multinatcwmapanies

5. Robustness

5.1 Crisis Definition

In the main analysis, we define a country to be in a crisis if its annualGed?
growth rate is at least 2 standard deviations below that country@sronaverage. Our
treated parent firms have at least one subsidiary in a crisis country while our control
parent firms have none. In this section, we first present robustness enéitidifferent
crisis threshold levels. We then provide robustness checks with more stringent

requirements for the control sample.
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In Table 6 Panel Awe change the crisis threshold to 1.75 standard deviations
below thelong-term averageColumn 1 provides the matching estimates for subsidiary
investment using biasdjustmentwith lagged subsidiary size, parent size, parent
profitability, and subsidiary investmer@olumn 2 provides the regression estimates with
matched pair fixed effects, the same detamtrol variables used ihebias adjustment of
the matching estimate @olumn1, and standard errors clustered at the parent firm level.
We find a lower investmentin the treated subsidiariélsat is significantat the 1% level.

The magnitude of the stimated effect i©nly slightly lower than in our main analysis
with a more severe threshol@olumrs 3 and 4of Panel A repeat the same analysis for
the subsidiaryemployment growthusing the same specificatignsxcept that lagged
employment growtheplaces lagged investment. We again find loemploymenin the
treated subsidiaridbat is significantat the 1% level

Table 6Panel B repeats the analysis with the crisis threshold set at 2.25 standard
deviatiors lower than the countryOs leteym averag. We find a negative effeeat the
treated subsidiaries for both investment @amiployment growttsignificantat the 5%
level or better. The magnitude of the effectalssimilar tothosein the main analysis.

In the main analysis, we require a trelparent to have at least one subsidiary in
a country experiencing @DP growth at least 2 standard deviations lower ttheaiong-
term averageand the control parent to have all its subsidiaries in countries WiDR
growth higher than 2 standard deioas below theilong-term averagesAccording to
this definition, a slight change of growth rate around the threshold of 2 standard
deviations may cause a parent to be classified as treated instead of a potential control.

Since the exact level of this #shold isarguablyarbitrary, such large differences
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sample constructionaused by small changes GDP growth around the threshaithy
not be desirable. In addition, a parent with a subsidiary located in a country with a growth
rate only slightly abovéhe threshold may not be a good control observalioraddress
this concernTable 6Panel C presents analysis where the threshold for the treated parent
is unchangedbut the control parents are required to have all their subsidiaries in
countries withgrowth rates 1 standard deviation below tHemg-term averages or
higher This definition leads certain parents to be classified as neither treated, nor control,
but a more stringent requirement foparentto be a control observation mayovide a
beter counterfactual of not experiencing a cridfge again find lower investment and
employment growthin treated subsidiaries at tl86 or bettersignificance levels and
comparable magnitudes.

Finally, the effect of crisis may last longer than a year.Tlable6 Panel D, &
repeat the amgsis with the restriction that neither treatment, nor control observations
have a subsidiary in a crisis country in the previous yb®#re specifically an
observation in yedarcannot be a treated observation in yehrWe again find our results
to be robust at comparable magnitudes and at significance levels of 5% orHretter.
these checkswe concludehat our results are robust different definitions of a crisis

which affects the&onstructbn our treatment andontrolsamples

5.2 Geographic Restrictions

Our main analysis does not impose any geographic restrictions other than those
related to economic crises. In this subsection, we check the robustness of our results to
the exclusion of certain countries. As Taldl Panel B indicates, parents located in the

U.S. form a very important part of the sample so we first check the robustness of our
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results to the exclusion of the subsidiaries whose parents are located uStheahle 7
Panel A reports the results ofighanalysis in the same format as in previous robustness
checks. Our sample shrinks substantially wivdNCs headquartecein the U.S. are
excluded but our results remain statistically significant at similar magnitddeghe
investment and at stronger gmtudes foemployment growth

In Table 7 Panel B, we restrict both subsidiaries and parents to the k.
These firms are subject to the saoresimilar set of regulatory environment in many
aspects so this subsample may be more homogenemymredd our main sampleQur
results become strongén terns of economicmagnitude and, although thesample
shrinks by two thirdsthe statisticalsignificanceweakensnly slightly if at all.

Finally, in Table 7Panel C, we consider only the subsidiaries paeknts in the
Eurozone. These firms not only have a similar regulatory environment but also use the
same currencySince air sample shrinks by more than 80%e no longer obtain
statistically significant results famployment growthHowever, the negate effect on
the investment is more than the doubbenpared to thadbtainedusingthe main sample

andit is statistically significant at th&% level.

5.3 Parent-Firm Financial Constraints

An interesting question isvhether our results are driven kynancially-
constrained parents. For exampieancially-corstrained parents may be unable to obtain
externalfinancing if they have a subsidiary in a crisis country. This restriction might then
be reflected in the investment of all the subsidiaries of thanphTo check the role of

financial constraintsyve repeat the analysisy interacting the transmission treatment

* See, however, Kahle and Stulz (2013) who find little evidence for a causal link from reduced bank
borrowing to reduced firm investment during the recent financial crisis.
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dummy with an indicator for parents that are likely to be financially unconstraivied
usethe abovemedianparent size and parent investihgradecreditrating as proxies for
not being financially constrainedf our results are due to financial constraints, the
decrease we find for investment aedployment growthshould disappear for the
unconstrained parent&hich means thathe interaton terms should havpositive and
significant coefficients

Table 8 Panel Airst repeats the main analydiy interacting the transmission
treatment dummy with an indicator for the parents that are larger than thennme the
sample asdrge parentare likely to be lesfinancially constrainedThe interaction term
has a negativand statistically significargign forsubsidiaryinvestmentthe opposite of
what one might expect if financial constraints were driving our results. The interaction
coefficient is positive but not statistically significant mployment growthWhen we
interact the transmission treatment dummy with the indicator of investment gextie
rating, we do not find any statistically significant effect. In other wotls, real
economic effect of international crisis transmissisnsimilar for both financially
constrained and unconstrained parents; if anything, the effect is stfongevestment
for the financially unconstrainegarents These results may not rule out thegbthesis
that the financial channel within multinationals is presbotveverthey dosuggesthat
the financial channel isnlikely to bethe only possible explanation for the international

transmission of crisis we document.

5.4 Majority -Owned Subsidiaries

In the main analysis, we require the parent to be the largest owner with at least

25.01% stake. This definition captures the ability to control a firm by owning less than
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the majority of shares in many countries. We now repeat the analysis by restiining
subsidiaries to be majoritywned by their parents and presémeseresults in Table 8
Panel B Although we do not findower employment growthn this sample at the
conventional levels of statistical significanceg Wnd lower investmentrate in treated

subsidiariesat stronger magnitudes at the 1% levesdtatistical significace

5.5 Controlling for Growth Opportunities

It is customary to control for firmOs growth opportunities in an analysis of firm
investment oremployment growthtypically usinga measure ofobinOs gVery few
subsidiaries in our sample are publicly listed so that is not a viable choice at the
subsidiary level. Many of the parent firms located outside U.S. are also private so we did
not include TobinOs q in our main analysierderto work with a larger sample. In this
subsection, we repeat our main analysgisle controlling for the parent firn@growth
opportunities usingobinOs .drhe resultpresented in Table 8 Paneb@ of comparable

magnitude to those in the main siiieation and arestatisticallysignificant.

5.6 SizeWeighted Estimates

Our sample may include small subsidiaries so it is important to check that our
results are not driven by the behavior of small subsidiaries. In Tadad D we repeat
the mainregression analysis by weighting the observations by their size. Our results

remain robust ahe 1% significanceevel and at comparable magnitudes.
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5.7 Alternative Outcome Measures

The outcome variabdestudied in the analysis aboagethe investment ratand
the employment growthrate As a robustness check, we also use dhange in the
investment rate anchange in the employment growth raie other words, the analysis
based on these outcome variables has the flavor of diffenestt#erences analysidVve
repeat matching estimatetTables 3 and 5 and report the resultmOnline Appendix
in Table OA2,. The results remain robuat the 5% level of statistical significance or

better

5.8Placebo Tests B Random Assignment of Parent Firms as

OTreatedd

Paent firms do not establish foreign subsidiaries randomly. Therefore, a plausible
concern with our analysis is that unobservable Wawgying firm characteristics between
the treatment and control firms might lead to a differential selection into treatAsent
discussed in Section 2.this selfselection is likely to bias our analysis against finding
any effect. Howevetp alleviate thiselectionconcernfurther, we alsoconducta placebo
test by randomly assigning firms into tiplacebo treatmef@tgroup, matching the
treatment dummy tan equal numbesf all parentyearsasin our mainsamplg andthen
repeatingour baselineanalysis We repeat this proceduf0 timesand estimate the
(®lacebotreatmentO effectVe report the dstribution of theobtaired estimatesin the
Online AppendixFigure OALl. For specification in Column 2 of Tab& PanelA, we
find that the average of the coefficients obtained using the placebo treatment samples is

0.0004 and the standard deviation of these coefficients id4.0Me also find that all
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100 placebo coefficients ahggherthan the true coefficient estimate-6f009. We obtain
analogous results fahe specification in Column 2 of Table 3 Panel B (#hwerageand
standard deviation of the placebo test coeffigaat0.0004 and 0.0014, respectiyel

For the analysis cdmployment growthrepeating the specification reporteddolumn 2

of Table 5 Panel Awe obtainthe averageand standard deviatioof the placebo test
coefficients0.0005 and 0.0052, respectiyklandusing Column 2 of Tables PanelB,
theaverageand standard deviatiaf the placebo test coefficierase0.0005 and 0.0051,
respectively These results show that our estimated true coefficients are always in the
very left tail of the generated dributiors, suggesting that nerandom location of

subsidiaries across countries is unlikely to explain our findings

5.9 Alternative Matching and Clustering Techniques

We also check the robustness of our results to alternative matching techniques. In
Table9 Panel A, we construct the matched sample using not only subsidiary and parent
size measures icomputing theMahalanobignetric, but also the parent profitability and
lagged investment (laggedmployment growthin the employment analysis). We
continue to use exactmatching on subsidiary country, parent country, subsidiary
industry, and year. Our results remedbustat thel% significancelevel.

In Table 9Panel B, we estimate propensity scores and use linearized propensity
scores to match treated obss#ions to control observationélthough the propensity
scores are estimated using the full sample, we restrict the matches to be in the same
parent country, subsidiary country, year, and industrypther words, we match exactly
on parent country, sultBary country, year, and industry as in the main analysis but use

linearized propensity score instead of continuous variables in Mahalanobis matalning.
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results are robust for both investment and employment growth usually at the 1%
significance level.

In Table 9PanelC, we use Coarsened Exact Matching to study investment. This
matching technique only provides a matched samplegshienates are obtained using
regression analysis dhe matched sample. Our sample size drops drastically but, with
the excepon of the most restrictive specification tHaads tothe smallest sample size,
the resultgemain robust at the 5%atistical significancevel or better

Finally, we repeathe main regression anaégsof Tables 3 and 5 by clustering
the standard eors not only at the parent level but also at the parent coyearylevel
even though there are only 41 or fewer pacenintryyear clusters. The results with this
double clustering are presented in the Online Appemdide OAL. Our results remain

robustat the 1% level of statistical significantethis alternative clustering approach.

6. Aggregate Effects

Previous sections showed theternational transmissioreffect of having a
Osibling® subsidiary in a crisis country on investment and employmiatgAlthese
effects are substantial for the subsidiaries of the multinational companies thegnigelve
other firms in that industry in that country, can quickly fill the ,gdps international
transmission effect on the aggregate real economy will béetimin this section, &
study industrylevel aggregate effects when some of the firms in that industry in that
country are owned by multinational firms that also have subsidiaries in crisis countries.

We use industryevel annual data from EurostatOsi@tral Business Statistics
for each country in our sample to construct coumtdustry level panels. Eurostat has

industrylevel data on total employment but, unfortunately, not on investment. Instead,
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we use total industry sales WACE 3-digit level. We construct countrndustrylevel

annual growth for sales and employment, which are the main outcome variables we
study. To measure the exposure of each counthystry pair to transmission effects in a
given year, we calculatas of totalaggedindustry sales in that country in that yete

share of multinational subsidiaries that have at least one sibling subsidiargrisis
country that year.

We present the sample statistics in Table 10 Pan&hA.mean annual industry
sales growth durign 20082012, our sample period, #6.9%. The mean annual industry
employment growths also negative at2.8% during the same periodhe medians for
both of the variables are comparabifée construct th@ransmissionsharevarieble as
follows. For each countryc and industryi, we first identify the subsidiaries of
multinational companies that also have subsidiaries in (other) countries that are in crisis
in yeart. We then find the share of these subsidiaries in taigregatesales in that
country ¢ and industry i as of yeart-1. This gives the value ofransmissionshare
variablefor countryc, industryi, andyeart. This variablehas asamplemean 0f4.3%
with median a0%.

Our regression analigsis based on the variations of the following specification
= B O T (L g+ B A+ &, (1)
whereyi is growth in total sales or employment in industrycountryc, and yeatt,
Transmission_sharés as defined aboveX . are additional controVariables,/ is
countryyear fixed effects, an} is industry fixed effects.

Table 10 Panel B presents the regression analysis for industry sales growth. The

dependent variable is annual log sales growth at the cewmdtugtry level and the
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explanatory variable fofocus is Transmission_sharethat captures the importance of
multinational subsidiaries whose parents also have subsidiaries in crisis countries. The
first regression has onlffransmission_sharevith country, year, and industry fixed
effects The second regressidras instead countiypdustry (interaction) and year fixed
effects; this is the usual within estimatafr panel regressions although we have a short
panel.The thrd regressiorhascountryyearand industryfixed effects, which control for
countrylevel macroeconomic factoms well as worldwide common industry factoree
fourth regression adds the logarithm of lagged industry sales in that country as a control
for size, while the fifth regression further adds the square of that Femaily, the sixth
regression adds two control variables: the sale shfaadl foreign subsidiaries and the
sale share of foreign subsidiaries whose parents are located in crisis cpbothess of
yeart-1. The coefficient ofTransmission_sharis negative and statistically significant at
the 5% levebr better in all theegressions

The economic magnitude of the transmission effect on the aggregate industry
sales is also significant. Regression coefficients indicate thagffieist ranges fron6.9
to 26 percentage points decrease in the sales growth. To put this into context, the
decrease 06.9 percentage poistestimated in the third regression implies that one
standard deviation increase in the share of affectdtinationals in that countrndustry
pair implies a0.88 percentage point decrease in the aggregate industry sales in that
countryyear; which is comparable to the absolute value of uheonditionalaverage
industry sales growtim the sample.

Panel C repeats the analysis for industry employment growth. We find that

Transmission_sharkas a negative and statistically significant coefficient ab%idevel
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or betterin all specificationgxcept the second regresswhere the significance is at the
10% level The economic magnitudef the transmission effect on the industry
employment is also significanBased on the third specificatioone standard deviation
increase in th@ransmission_sharenplies 0.46 percentage points decrease in the annual
employment growthwhich implies a 16% decrease of thenconditional average of
industry-level employment growth.

This countryindustry level analysis of aggregate sales and employment growth
suggests that the subsidideyel real economy transmission of crises through
multinationals hasraaggregate effect. That is, other firms, daicesr multinationals,
cannot increase their sales and employment to compensate for the decreases in the
subsidiaries of affected multinationaldn other words, the internationatrisis
transmission through the real economy channels of multinationgbazoes adversely

affects the whole industry in the transmitted country.

7. Conclusion

In this paper, we study homultinational companiesransmit large negative
economicshocks from one country to another. By focusing on MNCs that have a
subsidiary in a csis county, we compare their subsidiaries in pensis countries to the
foreign subsidiaries of parents that do not have a subsidiary in a crisis céioitiyng
constant countries where subsidiaries and parents are located, we find that the
subsidiaris owned by paresathat alsohavea subsidiay in a crisis country invest and
hire less.These effectareeconomicallylarge Thesubsidiaries of affected parents have
aninvestmentateabout18% lower. Furthermore, while thaverageemployment growth

in the subsidiariesof unaffected parentss about 1.%, the employment growth in the
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subsidiaries of affected parents is-2.2 percentage points, which implies that the
employment stagnates or shrinks in the latter subsidiaries

Our paper suggests new auves forfuture research. For example, our papes
not yet fully exploredpotential channelsthrough whichthis transmission takes place.
One possible avenue is that MNCs have internatiomatgrated production and the
disruption or low demand in oneountry affects the investment and employment in
another countryalthough Ramondo, Rapaport, and Ruhl (2016) find that most affiliates
of U.S. MNCs do not sell to the rest of the firm. Another possible avenue is through
internal capital markets within tHdNC where the diminished resources at the parent
level affect the subsidiaries in nensis countries. Our analysis controls for pailentl
cash flow and the fact that we find similar effects for financially unconstrained firms
suggests that channelgther than the financial channels must also be present.
Unfortunately,the proper empirical design to tesir the presence othese channels
require within firm data on production or capital transfers, which we lack.

Another interesting questiorthis pagr does not address vwghether and how
MNCs transmit positiveeconomicshocks. Our methodology applies to the study of
positive shocks as well. However, few countries had a positive shock during our sample
period of 2008012.

The fact that MNCs help tramst crises from one country to another should not
be viewed only in a negative way. Because of their ability to spread the effect of a crisis
over multiple countries, MNCs probably shririkeir operationsless in thecrisis
counties as compared to locaghadalone firmandthusprovide some international risk

sharing. We plan to examine this issue later in more detail.
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Our paperalsoshows the limits of international diversification as a corporate risk
management strategy for a MIN€o another line of resarch will help understand the
exact reasonbehind this limiation One possible explanation tkat a firm may only
operate in a limited number of countries before operational constraints become binding.
Another reason might be the firmsO desire to eapperational synergies from operating
in many countries. This aim may leadadight integration of subsidiaries in different
countries with one anothewhich may then lead the parent to transmit shocks from one

country to another.
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Table 1- Distribution of Subsidiary and Parent FirmsO Countries across Years

We present the distribution of subsidiaries across 24 countries and years in the matchedosaple
treatment/controlsample A parent istreatedif it has a subsidiary in a crisis country that year with the
crisis defined as a real GDP growth at least two standard deviations less than the counttgis long
averageTo construct our control sample, we use Mahalanobighing withexact matching for subsidiary
country, subsidiarp-digit industryclassification parent country, and year in addition to (nearest neighbor)
matching onparent and subsidiary sizes, as measured by the natural logarithm of their totalViissets
require our main dependent variable of interest, subsidiary investment, iwtdefined as the change in
fixed assetplus depreciatiomormalized by lagged total assets, as well as other main continuous variables
of interest (i.e., parent cash floma lagged subsidiary investment) to be 1moissing to be in the final
sample.

Panel A: Subsidiary Firms® Country Distribution

Country Name 2008 2010 2011 2012
Austria 53 18 15

Belgium 237 139 139 187
Czech Republic 64 51 43

Denmark 85 58 55 5
Finland 53 28 26 22
France 231 105 109 350
Germany 296 171 110 111
Greece 35

Hungary 22 10 8

Italy 359 218 200

Japan 3

Korea 20 20 15 51
Netherlands 25 13 7

Norway 88 49 53 32
Poland 62 81 63 14
Portugal 42 21 21

Romania 9

Singapore 9

Slovakia 6 16

Slovenia 4

Spain 318 219 211

Sweden 100 53 60 20
United Kingdom 421 236 203 571
Total 2524 1496 1366 1363
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Panel B Parent FirmsO® Country Distribution

Country Name 2008 2010 2011 2012
Australia 3
Belgium 6
Canac 5
Denmark 23 8 6 22
Finland 7

France 291 268 216 73
Germany 184 165 165 41
Ireland 13
Japan 139 38 21 193
Korea, Republic of 3

Netherlands 74 38 38

Spain 3

Sweden 109 39 20 75
Switzerland 66 83 81

United Kingdom 195 121 113 87
United States of America 1,430 736 706 845
Total 2524 1496 1366 1363
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Table 2- Summary Statistics for the Analysis of Subsidiary Investment

This table presents summary statistics for control variables (Panel A), covariate balance (Panel B), and
outcome variables (Panel C). Results are presented for the treatment sample and control sample as well as
for the full sample. A parent igeatedif it has a subsidiary in a crisis country that year with the crisis
defined as a real GDP growth at least standard deviations less than the countryOs long term average. To
construct ourcontrol sample, we use Mahalanobis matching véitact matching for subsidiary country,
subsidiary 2-digit industry classification parent country, and year in addition to (ms& neighbor)
matching onparent and subsidiary sizes. Parents and subsidiaries located in a crisis country are excluded
from both treatment and control grouibsidiary Paren) Sizeis measured by the natural logarithm of

the subsidiary (parent) totebok assets in millions of Eurd®arentCash Flowis defined as its Operating
profit/loss plus depreciation, over total ass&sbsidiary Investment (& defined as the change in fixed
assets from {1) to (t) plus depreciation (t) of the subsidiargrmalized by total assets1). In Panels A

and C, symbols, ™, denote significance at thé%, 5%, and 1% respectivelysing mean difference

test (adjusting for clusteringf observations at the parent company [gdet the difference in meansia
Wilcoxon RanksumTest for the difference in medians in Treatment vs. Control Samples.

Panel A Summary Statistics of Control Variables

Variables Stats TreatmenSample Control Sample All
Mean 3.320 3.015%** 3.168
Subsidiary Size {1) Median 3.122 2.852** 2.975
Std. Dev. 1.566 1.335 1.463
Mean 9.458 8.547** 9.002
Parent Size {1) Median 9.544 8.661** 9.170
Std. Dev. 1.493 1.396 1.515
Mean 0.138 0.127 0.133
Parent Cash Flot-1) Median 0.131 0.118** 0.125
Std. Dev. 0.071 0.068 0.069
Mean 0.031 0.035 0.033
Subsidiaryinvestment {1) Median 0.019 0.014++ 0.013
Std. Dev. 0.058 0.060 0.059
N 6749 6749 13498
Panel B Covariate Balance
Variables Standardize®ifference Variance Ratio
Raw Matched Raw Matched
Subsidiary Size {1) 0.350 0.210 1.353 1.377
Parent Size {1) 1.254 0.630 0.697 1.143
Parent Cash Flow-(t) 0.239 0.183 0.725 1.038
Subsidiary Investment-{t) -0.027 -0.070 0.899 0.918

Panel C Summary Statistics of Outcome Variables

Variables Stats Treatment Sample ControlSample All
Mean 0.029 0.038* 0.033
Subsidiary Investment (t) Median 0.011 0.015** 0.013
Std. Dev. 0.0® 0.069 0.064
Mean -0.002 0.003 0.001

Change in Subsidiary

Median -0.0003 0.000 -0.0001
Investment (fronft-1) to (1)) Std. Dev. 0.069 0.071 0.070
N 6749 6749 13498
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Table 3BMatching and Regression Estimates for Subsidiary Investment

Panel A reports average treatmefiect on the treated (ATET) wittAbadielmbens (Al) robusstandard

errors in the parenthesem constructing th@ransmission Teatment Dummyariable, a parent iseated

if it has a subsidiary in a crisis country that year with the crisis defined as a real GDP growth at least two
standard deviations less than the countryOs long term average. To construct our sample, we use
Mahalarobis matching with exact matching for subsidiary country, subsidia?ydigit industry
classification parent country, and year in addition to (nearest neighbor) matchipgrent and subsidiary

sizes. The statistic is calculated for tBebsidiary Invesnent(t), whichis defined as the change in fixed
assetlus depreciationnormalized by lagged total asse®ubsidiary Paren) Sizeis measured by the
natural logarithm of the subsidiary (parent) total book asBetrentCash Flowis defined as its Ograting
profit/loss plus depreciation, over total assets. In Panel A, ATET isabjasted by using subsidiary and
parent sizes in Column (1), by also parent cash flow in Columns (2), and additionally by lagged subsidiary
investment in Column (3). In Pdn®, we report regression estimates watandard errorsin parentheses,

where we again use the Subsidiary Investment as dependent variables. We inclugeaméitad effects

in all specifications. Errors are corrected for clustering of observatiotie giarent level. All outcome
variables are trimmed at the upper and lower 5% level. All control variables are winsorized at the upper and
lower 1% level and are included in the tests with one lag. SympoJs” denote significance at th@%,

5%, and1% respectively

Panel A Matching Estimates

Subsidiary Investment

1) (@) ©)
ATET
Transmission Treatment -0.012** -0.013** -0.009**
Dummy
(1 vs.0)
Al robuststandard errors (0.002 (0.002 (0.002
N (Matched Observations 13498 13498 13498
Bias-adj variables Subsidiary Size {1), Subsidiary Size {1), Subsidiary Size {1),
Parent Size {1) Parent Size {1), Parent Size {1),

Parent Cash Flow-t) Parent Cash Flow-{),
Subsidiary Investment

(t-1)
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Panel B RegressiorEstimates

1) (2) ©)
Subsidiary Subsidiary Subsidiary
Investment Investment Investment
Transmission Treatment -0.009” -0.009” -0.007”
Dummy
(0.002) (0.003) (0.002)
Subsidiary Size {1) 0.001 0.000
(0.002) (0.002)
ParentSize (t1) 0.000 -0.000
(0.001) (0.001)
ParentCash Flow(t-1) 0.046 0.033
(0.021) (0.018)
Subsidiary Investment-(t) 0.348"
(0.032)
Fixed Effects Match pair Match pair Match pair
N (Matched Observations) 13498 13498 13498
R’ 0.538 0.539 0.588
N (Firms) 5600 5600 5600
N (ClustergParents) 1145 1145 1145
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Table 4- Summary Statistics for the Analysis of SubsidianfEmployment Growth

This table presents summary statistics for control variables (Panel A), ¢eviaaiance (Panel B), and
outcome variables (Panel C). Results are presented for the treatment sample and control sample as well as
for the full sample. A parent igeatedif it has a subsidiary in a crisis country that year with the crisis
defined as agal GDP growth at least two standard deviations less than the countryOs long term average. To
construct ourcontrol sample, we use Mahalanobis matching véitact matching for subsidiary country,
subsidiary 2-digit industry classification parent countryand year in addition to (nearest neighbor)
matching onparent and subsidiary sizes. Parents and subsidiaries located in a crisis country are excluded
from both treatment and control grouibsidiary Paren) Sizeis measured by the natural logarithm of

the subsidiary (parent) total book assets in millions of ElrasentCash Flowis defined as its Operating
profit/loss plus depreciation, over total asseSBubsidiary Employment Growthis defined a
In(employment(t) / employment(t)) of the subsidiaryln Panels A and C, symbols ©, ™ denote
significance at thd.0%, 5%, and 1%espectively using mean difference test (adjusting for clustedhg
observations at the parent company Ig¥et the difference in means alidilcoxon RanksumTest for the
difference in medians in Treatment vs. Control Samples.

Panel A Summary Statistics of Control Variables

Variables Stats Treatment Sample Control Sample  All
Mean 3.336 3117 3.227
Subsidiary Size {1) Median 3.197 2.977 3.064
Std. Dev. 1.473 1.273 1.381
Mean 9.499 8.650** 9.074
Parent Size {1) Median 9.567 8.693+ * 9.200
Std. Dev. 1.451 1.324 1.453
Mean 0.140 0.128 0.134
Parent Cash Flot-1) Median 0.134 0.119** 0.126
Std. Dev. 0.070 0.068 0.070
. Mean 0.016 0.018 0.017
gl:gzﬁllzr_fmployment Median 0.000 0.000 0.000
Std. Dev. 0.226 0.191 0.210
N 5980 5980 11960
Panel B Covariate Balance
Variables Standardize®ifference Variance Ratio
Raw Matched Raw Matched
Subsidiary Size {1) 0.272 0.159 1.294 1.339
Parent Size {1) 1.237 0.612 0.727 1.201
Parent Cash Flo\t-1) 0.240 0.170 0.745 1.082
SubsidiaryEmployment
Growth (t-1) 0.023 -0.009 1.099 1.389

Panel C Summary Statistics of Outcome Variables

Variables Stats Treatment Sample Control Sample All
. Mean -0.0024 0.0144 0.006
gfgzt‘ﬂl'gﬁmp'oymem Median 0.000 0.000 0.000
Std. Dev. 0.225 0.200 0.213
Change in Subsidiary Mean -0.018 -0.003 -0.011
Employment Growth{from Median 0.000 0.000 0.000
(t-1) to () Std. Dev. 0.310 0.264 0.286
N 5980 5980 11960
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Table 5PbMatching and Regression Estimates for SubsidianeEmployment Growth

Panel A reports average treatmefiect of the treated (ATET) witi\badielmbens (Al) robusstandard

errors in the parenthesem constructing th@ransmission Treatmentubnmyvariable, a parent iseated

if it has a subsidiary in a crisis country that year with the crisis defined as a real GDP growth at least two
standard deviations less than the countryOs long term average. To construct our sample, we use
Mahalanobis mahing with exact matching for subsidiary country, subsidia?ydigit industry
classification parent country, and year in addition to (nearest neighbor) matchipgrent and subsidiary

sizes. The statistic is calculated for thebsidiaryEmployment Groth (t), defined & In(employment(t) /
employment(1)) of the subsidiarySubsidiary Paren) Sizeis measured by the natural logarithm of the
subsidiary (parent) total book asseBarent Cash Flowis defined as its Operating profit/loss plus
depreciation over total assets. In Panel A, ATET is béafjusted by using subsidiary and parent sizes in
Column (1), by also parent cash flow in Columns (2), and additionally by lagged subsidiary investment in
Column (3). In Panel B, we report regression estimati#is standard errorsin parentheses, where we
again use th&ubsidiaryEmployment Growtlas dependent variables. We include matalr fixed effects

in all specifications. Errors are corrected for clustering of observations at the parent level. All outcome
variables are trimmed at the upper and lower 5% level. All control variables are winsorized at the upper and
lower 1% level and are included in the tests with one lag. Symbojs~ denote significance at tH%,

5%, and 1%espectively

Panel A Matching Estimates

Subsidiary Employment Growth

1) 2) 3)
ATET
Transmission Treatment -0.0135* -0.015* -0.0154*
Dummy
(1 vs.0)
Al robuststandard errors (0.0065 (0.0065 (0.0065
N (Matched Observations) 11960 11960 11960
Bias-adj variables Subsidiary Size Subsidiary Size {1),  Subsidiary Size {1),
(t-1), Parent Size {1), Parent Size {1),

Parent Size {1) ParentCash Flow 1) ParentCash Flow @
1), Subsidiary
Employment Growth
(t-1)
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Panel B Regressin Estimates

(1) (2 ©)
Employment Employment Employment
Growth Growth Growth
Transmission Treatment -0.017" -0.022” -0.022”
Dummy
(0.006) (0.007) (0.007)
Subsidiary Size {1) -0.001 -0.002
(0.006) (0.006)
Parent Size {1) 0.005 0.005
(0.004) (0.004)
Parent Cash Flot-1) 0.081 0.074
(0.068) (0.068)
Subsidiary Employment 0.053
Growth(t-1)
(0.029)
Fixed Effects Match pair Match pair Match pair
N (Matched Observations) 11960 11960 11960
R’ 0.510 0.510 0.511
N (Firms) 4943 4943 4943
N (Clusters/Parents) 1038 1038 1038
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Table 6 DRobustnesPAlternative Crisis Definitions

This table provides robustness tests for our main tests presented in Tables 3 and 5 to different crisissd¥fieitieporaverage treatmerffect of the treated
(ATET) in Columns (1) and (3) and regression estimates in Columns (2) awitl{4pbuststandard errordn the parentheseb constructing th&ransmission
Treatment Dummyariable, a parent igeatedif it has a subsidiary in a crisis country that year with different definitions of crisis as given in each panel title. To
construct our sample, we use Mahalanobis matching exittt matching for subsidiary country, subsidiasgligit industry classification parent country, and

year in addition to (nearest neighbor) matchingoarent and subsidiary sizes. Results are reported fdBuhsidiary Investment (fjlefined as the change in

fixed assetplus depreciatiomormalized by lagged total asseasd SubsidiaryEmployment Growtlit), defined & In(employment(t) / employment{)) of the
subsidiary.Subsidiary Paren) Sizeis measured by the natural logarithm of the subsidiary (parent) total book d&ssetst Cash Flowis defined as its
Operatingprofit/loss plus depreciation, over total ass&SETs, reported in Columns (1) and (3) are bias adjusted by all the continuous control variables of
interest. Regressions, reported in Columns (2) and (4), include 1paitcfixed effects in all specifitimns. Errors are corrected for clustering of observations at
the parenfirm level. Symbols,”,™ denote significance at tH®%, 5%, and 1%espectively

Panel A: Crisis cutoffs set td.75standard deviations below lottgrm country averagder both Treatment and Control samples

1) (2) 3) (4)
Subsidiary Investment Subsidiary Investmen SubsidiaryEmployment SubsidiaryEmployment
Growth Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.008*** -0.006™ -0.029%** -0.027"
Dummy
Standard Errors (0.002) (0.002) (0.006) (0.007)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size {1),

Parent Cash Flow-(t), and Subsidiary Investment()yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 15168 15168 13900 13900
R’ 0.606 0.522
N (Firms) 5676 5057
N (Clusters/Parents) 1356 1242
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Panel B: Crisis cutoffs set t@.25standard deviations below lostgrm county average$or both Treatment and Control samples

1) (2) (3) (4)

Subsidiary Investment Subsidiary Investmen! SubsidiaryEmployment SubsidiaryEmployment

Growth Growth
Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.009%** -0.007" -0.015** -0.022”
Dummy
Standard Errors (0.001) (0.002) (0.007) (0.007)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size{1),

Parent Cash Flow-t), and Subsidiary Investment()yEmployment Growtl{t-1)

Fixed Effects Match pair Match pair
N (Matched Observations) 13430 13430 11862 11862
R 0.587 0.512
N (Firms) 5592 4931
N (Clusters/Parents) 1146 1038
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Panel C: Crisis cutoff set tostandard deviation below loftgrm country averag®er the Contol sample (Treatmergample uses the
default (2standard deviations beldyw

1) (2) (3) (4)
Subsidiary Investmen Subsidiary Investmeni SubsidiaryEmployment  SubsidiaryEmployment
Growth Growth
Estimation Method Matching Regression Matching Regession
ATET / Transmission Treatment -0.009*** -0.007*** -0.016** -0.021"
Dummy
Standard Errors (0.002) (0.002) (0.007 (0.007)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size 1),
Parent Cash Flow-(t), and Subsidiary Invasient (t1)/Employment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 12870 12870 11528 11528
R’ 0.585 0.512
N (Firms) 5354 4777
N (Clusters/Parents) 1034 978
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Panel D: No Crisis in the Previous Year (Lagged Trassiom Treatment Dummy Equals Zero)

1) (2) (3) (4)
Subsidiary Investment Subsidiary Investmen SubsidiaryfEmployment SubsidiaryEmployment
Growth Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.007*** -0.006** -0.021** -0.029***
Dummy
Standard Errors (0.003) (0.003) (0.0084) (0.008)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size 1),

Parent Cash Flow-t), and Subsidiary Investment()yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 6968 6968 6292 6292
R’ 0.593 0.509
N (Firms) 4382 3994
N (Clusters/Parents) 1047 966
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Panel EPlacebo Tests with Lagged Dependent VaridieCrisis in the Previous Year (Lagged Tramssion Treatment Dummy
Equals Zero)

1) (2) (3) (4)
LaggedSubsidiary LaggedSubsidiary LaggedSubsidiary LaggedSubsidiary
Investment Investment Employment Growth Employment Growth
Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.003 -0.002 0.008 0.006
Dummy
Standard Errors (0.0025 (0.002 (0.0074) (0.009
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size{1),
And Parent Cash Flow-{t)

Fixed Effects Match pair Match pair
N (Matched Observations) 6968 6968 6292 6292
R 0.527 0.515
N (Firms) 4382 3994
N (Clusters/Parents) 1047 966
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Table 7DRobustnesDGeographic Subsamples

This table provides robustness tests for our main tests presented in Tables 3 arfféim deographic subsamples. We repodrage treatmerffect of the
treated (ATET)in Columns (1) and (3) and regression estimates in Columns (2) amdtiid)obuststandard errorsin the parenthese$n constructing the
Transmission Treatment Dummagriable, a parent igeatedif it has a subsidiary in a crisis country that year with the crisis defined as a real GDP growth at least
two standard deviations less than the countryOs long term average. To construct our sample, we use Mahalanobigthmexelsinmnatching for subsidiary
country, subsidiarg-digit industryclassification parent country, and year in addition to (nearest neighbor) matchipgrent and subsidiary sizes. Results are
reported for theSubsidiary Investment (flefined aghe change in fixed assqifus depreciatiomormalized by lagged total assets, &ubsidiaryEmployment
Growth (t), defined & In(employment(t) / employment()) of the subsidiarySubsidiary Paren) Sizeis measured by the natural logarithm of thesidiary
(parent) total book assearent Cash Flows defined as its Operating profit/loss plus depreciation, over total a83&$3s, reported in Columns (1) and (3)
are bias adjusted by all these continuous control variables of interest. Regraggiorted in Columns (2) and (4), include mapeir fixed effects in all
specifications. Errors are corrected for clustering of observations at the-fianetevel. Symbols’, ”, ™ denote significance at th#0%, 5%, and 1%
respectively

Panel A: US. Parents Excluded

1) (2) 3) (4)
Subsidiary Investment Subsidiary Investmen Subsidiary Subsidiary
Employment Growth Employment Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.010%** -0.006* -0.022** -0.034”
Dummy
Standard Errors (0.003) (0.006) (0.010) (0.010)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size {1),

Parent Cash Flow-(t), and Subsidiary Investment)yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 6064 6064 5082 5082
R’ 0.593 0.522
N (Firms) 2644 2230
N (Clusters/Parents) 634 536
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Panel B: Subsidiaries and their Parents atheftU

(1) (@) ®3) (4)

Subsidiary Investmen Subsidiary Investent  SubsidiaryEmployment SubsidiaryEmployment

Growth Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.013*** -0.009** -0.025** -0.039***
Dummy
Standard Errors (0.004) (0.004) (0.011) (0.011)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size {1),

Parent Cash Flow-(t), and Subsidiary Investment()yEmployment Growtlgt-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 4532 4532 3826 3826
R’ 0.584 0.518
N (Firms) 1874 1565
N (Clusters/Parents) 421 361
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Panel C: Subsidiaries and their Parents atedkurozone

1) (2) (3) (4)

Subsidiary Investmen Subsidiary Investmen SubsidiaryEmployment SubsidiaryEmployment

Growth Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.022%** -0.019** -0.0174 -0.016
Dummy
Standard Errors (0.007) (0.007) (0.013) (0.014)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size{1),

Parent @sh Flow (1), and Subsidiary Investment()yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 2114 2114 1738 1738
R’ 0.589 0.510
N (Firms) 811 657
N (Clusters/Parents) 166 130
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Panel D U.S. Parent®©nly

1) (2) (3) (4)
Subsidiary Investment Subsidiary Investmen SubsidiaryfEmployment SubsidiaryEmployment
Growth Growth
Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.007*** -0.007*** -0.013 -0.015
Dummy
Standard Errors (0.003) (0.003) (0.009) (0.008)

Bias-adj Variables/Controls

Subsidiary Size {1), Parent Size {1),
Parent Cash Flow-t), and Subsidiary Investment()yEmployment Growtl{t-1)

Fixed Effects Match pair Match pair
N (Matched Observations) 7434 7434 6878 6878
R’ 0.584 0.505

N (Firms) 2967 2728

N (Clusters/Parents) 530 510
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Table 8DRobustnes® Subsamples and Alternative Specifications

This table provides robustness tests for our main tests presentetlés Baand 5 in different subsamples. We repodrage treatmergffect of the treated
(ATET) in Columns (1) and (3) and regression estimates in Columns (2) awitl{4pbuststandard errordn the parentheseb constructing th&ransmission
TreatmenDummyvariable, a parent igseatedif it has a subsidiary in a crisis country that year with the crisis defined as a real GDP growth at least two standard
deviations less than the countryOs long term average. To construct our sample, we use Mahakehaigswith exact matching for subsidiary country,
subsidiary2-digit industryclassification parent country, and year in addition to (nearest neighbor) matchipgrent and subsidiary sizes. Results are reported
for the Subsidiary Investment (@lefined as the change in fixed asgatss depreciatiompormalized by lagged total assets, &ubsidiaryEmployment Growth

(t), defined & In(employment(t) / employment)) of the subsidiarySubsidiary Paren) Sizeis measured by the natural logarithmtioé subsidiary (parent)
total book asset®arent Cash Flows defined as its Operating profit/loss plus depreciation, over total a&3é&3's, reported in Columns (1) and (3) are bias
adjusted by all these continuous control variables of interest. §&agne, reported in Columns (2) and (4), include mpaihfixed effects in all specifications.
Errors are corrected for clustering of observations at the pinenievel. Symbols,™,™ denote significance at tH€%, 5%, and 1%espectively
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Parel A: Financial Constraints

Subsidiary Investment

Subsidiary Net Hirings

Transmission Dummy

Transmission LargerThanMedianParentSize

Investment Rated

Transmission Investment Rated

Controls

-0.007" -0.004 -0.005
(0.002) (0.002) (0.003)
-0.009”

(0.003)

-0.012"
(0.004)
-0.002
(0.004)

Subsidiary Size {1), Parent Size {1),

Parent Cas Flow (t1), and Subsidiary

-0.022" -0.023" -0.026
(0.007) (0.008) (0.010)

0.002
(0.011)
-0.021
(0.012)
0.009
(0.013)

Subsidiary Size {1), Parent Size {1),
Parent Cash Flow-{), andNet

Investment (1) Hirings (£1)
Fixed Effects Match pair
N (Matched Observations) 13498 13498 13498 11960 11960 11960
R? 0.588 0.589 0.590 0.511 0.511 0.512
N (Firms) 5600 5600 5600 4943 4943 4943
N (Clusters/Parents) 1145 1145 1145 1038 1038 1038
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Panel B Majority-Owned Subsidiaries Only

1) (2) (3) 4)
Subsidiary Investmen Subsidiary Investmeni SubsidiaryEmployment SubsidiaryEmployment
Growth Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.0114%** -0.010” -0.0094 -0.011
Dummy
Standard Errors (0.002) (0.002) (0.0074) (0.008)
Bias-adj Variables/Controls Subsidiary Size {1), Parent Size {1),

Parent Cash Flow-t), and Subsidiary Investment()yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 10178 10178 9060 9060
R 0.583 0.519
N (Firms) 4258 3786
N (Clusters/Parents) 982 897
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Panel C Controlling for ParentOs Growth Opportunities

(1) (2) (3) (4)
Subsidiary Investment Subsidiary SubsidiaryfEmployment Subsidiary
Investment Growth Employment Growth

ATET / Transmission -0.009%** -0.008™ -0.013 -0.017
Treatment Dummy
Standard Errors (0.002) (0.002) (0.007) (0.007)
Subsidiary Size {1) 0.352" 0.031

(0.036) (0.032)
Parent Size {1) -0.000 -0.005

(0.002) (0.005)
Parent Cash Flow-{) 0.000 0.006

(0.002) (0.005)
Subsidiary Investment/ -0.020 -0.107
Empl. Growth (1)

(0.024) (0.084)
Parent Q {l) 0.004" 0.016"

(0.002) (0.006)
Bias-adj Variables Subsidiary Size {1), Subsidiary Size {1),

Parent Size {1), Parent Parent Size {1), Parent
Cash Flow {1), Parent Q Cash Flow {1), Parent Q
(t-1), Subsidiary (t-1), Subsidiary
Investment (1) Employment ({1)

N (Matched Observations 10742 10742 9922 9922
R 0.582 0.511
N (Firms) 4353 3988
N (Clusters/Parents) 790 763
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Panel D SizeWeighted Estimation

D) 2

Subsidiary Investmen SubsidiaryEmployment

Growth
Estimation MethodRegression
Transmission Treatment Dummy -0.006" -0.021"
Standard Errors (0.002) (0.007)

Controls

Subsidiary Size {1), Parent Siz&-1),
Parent Cash Flow-{), and Subsidiary Investmel
(t-1)YEmployment Growtk{t-1)

Fixed Effects Match pair Match pair
N (Matched Observations) 13498 11960
R’ 0.593 0.525
N (Firms) 5600 4943
N (Clusters/Parents) 1145 1038
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Table 9B RobustnesdDAlternative Matching

This table provides robustness tests for our main tests presented in Tables 3 and 5 to different matchirlg Patrits.A and Bwe reportaverage treatment
effect of the treated (ATET)n Columns (1) and (3) and regressionimeates in Columns (2) and (4)ith robuststandard errors in the parenthesesin
constructing thransmission Treatment Dummy variable, a parent igeated if it has a subsidiary in a crisis country that year with the crisis defined as a real
GDP growthat least two standard deviations less than the countryOs long term average. To construct our sample, we use Mahalagobihreatutt
matching for subsidiary country, subsidigigit industryclassification parent country, and year in addition(tearest neighbor) matching onr continuous
variables of interest in Panels A and B as well as Coarsened Exact Matching in Plainela€zed Propensity Scores (LPi8)Panel B are calculated as the
natural logarithm of the ratio of the estimated progiy score over (kstimated propensity scoraynning a logistic regression of Transmission Treatment
Dummy on Subsidiary Size-{f), Parent Size {t), Parent Cash Flow-{f), and Subsidiary Investmenti}/Employment Growtht-1). Results are repodefor

the Subsidiary Investment (t), defined as the change in fixed asggts depreciatiomormalized by lagged total assets, &ntlsidiary Employment Growth (t),
defined & In(employment(t) / employmentd) of the subsidiarySubsidiary (Parent) Size is measured by the natural logarithm of the subsidiary (parent) total
book assetsParent Cash Flow is defined as its Operating profit/loss plus depreciation, over total agdgeéEg's, reported in Columns (1) and (3) are bias
adjusted by all these contiaus control variables of interest. Regressions, reported in Columns (2) and (4), includeairdizbd effects in all regressions in
Panels A and B. All regressions include strata fixed effects in Panel C. Errors are corrected for clustering tibnbsarttae parerfirm level. Symbols, ™,

™ denote significance at tH®%, 5%, and 1%espectively

Panel A: Mahalanobis Matching using All Control Variables

(1) (2) ©) (4)
Subsidiary Investment Subsidiary Investmen SubsidiaryfEmployment SubsidiaryEmployment
Growth Growth

Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.010~ -0.005" -0.024%** -0.026"
Dummy
Standard Errors (0.002) (0.002) (0.006) (0.007)
Bias-adj VariablesControls Subsidiary Size ), Parent Sizet),

Parent Cash Flow-{t), and Subsidiary Investment()yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
N (Matched Observations) 13498 13498 11960 11960
R? 0.565 0.528
N (Firms) 5737 5057
N (Clusters/Parents) 1189 1076
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Panel B Mahalanobis Matching usirignearized Propensity Scores (LPS)

1) (2) 3) (4)
Subsidiary Investment Subsidiary Investmen Subsidiary Subsidiary
Employment Growth Employment Growth
Estimation Method Matching Regression Matching Regression
ATET / Transmission Treatment -0.012" -0.008" -0.012 -0.017"
Dummy
Standard Errors (0.0024) (0.002) (0.0074) (0.006)
Bias-adj VariablesControls Subsidiary Size {1), Parent Size {1),
Parent Cash Flow-(t), and Subsidiary Investment)yEmployment Growtl{t-1)
Fixed Effects Match pair Match pair
Matching
Exact Subsidiary Country, Parent Country, Year, Industry
Mahalanobigproximity Linearized Propensity Score

N (Matched Observations) 13498 13498 11960 11960
R 0.580 0.515
N (Firms) 5332 4745
N (Clusters/Parents) 1056 997
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Panel C Coarsened Exact Matching

(1) (2) 3) (4) () (6)

Subsidiary Investment SubsidiaryEmployment Growth

Transmission Treatment -0.0024 -0.004" -0.007” -0.005 -0.023" -0.017"
Dummy
Standard Errors (0.003) (0.002) (0.002) (0.011) (0.007) (0.007)

Controls

Subsidiary Size {1), Parent Size {1),
Parent Cash Flow-{), Employment Growtl{t-1)

Subsidiary Size {1), Parent Size {1),
Parent Cash Flow-{t), Subsidiary Investmeift-1)

Fixed Effects

Match strata, = Match strata

Parent Country

Match strata, Match strata Match strata

Parent Country

Match strata

! Year I Year
N (Matched Observations) 1859 5675 6653 1707 5103 6126
R? 0.481 0.432 0.305 0.403 0.387 0.189
N (Firms) 1431 3913 4003 1314 3501 3713
N (Strata) 702 1714 1149 637 1548 1061
N (Clusters/Parents) 582 1158 1007 532 1063 933
Exact Matching Variables Parent Country, Subsidiary Parent Parent Country, Subsidiary Parent
Sub Country, Country,Year, Country, Sub Sub Country, Country, Year, Country, Sub
Year, Sub Industry Country, Year, Year, Sub Industry Country, Year,
Industry Sub Industry Industry Sub Industry

Continuous Matching
Variables

Parent Size Subsidiary Size Subsidiary Size Parent Size

& Parent Size & Parent Size

Subsidiary Size Subsidiary Size
& Parent Size & Parent Size
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Table 10 — Aggregate Analysis

Table reports regression estimates of industry growth on transmission share obtained using
countryindustry @mnel that we construct using the sample of foreign subsidiaries located-in non
crisis countries in 2002012 period. The crisis is defined as a real GDP growth at least two
standard deviations less than the countryOs long term avEmrauggEmission Shars measured by

the sum oflaggedsales of foreign subsidiaries weatedparent firms in each country, industry,

and year scaled by the total counimygustryyear level turnover from the EurostatOs Structural
Business Statistics. In constructing fheananission Sharevariable, a parent is treated if it is
located in a noerisis country and has a subsidiary in a crisis country that year. The dependent
variable is industry sales growth in Panel B and industry employment growth in Pameli§ry
Salesis measured by the natural logarithm of the total couimdystryyear level turnover from

the EurostatOs Structural Business Statistivdustry Sales Growthis computed as the
logarithmic annual growth of total sales in the indudingustry Employmeris measured by the
natural logarithm of the total countigdustryyear level employment from the EurostatOs
Structural Business Statisticendustry Employment Growtis computed as the logarithmic
annual growth of total employment in the industry. Pakelhows descriptive statistics of the
main variables based on Panel B and Panel C column (3) specifications. Industries are defined at
the NACE 3digit level. The dependent variables are winsorized at the upper and lower 1% level.
Control variables are iteded in the tests with one lag. Heteroskedastigsistent standard errors

are reported in parentheses. Symbols, =~ denote significance at the 10%, 5%, and 1%
respectively.

Panel A: Descriptive Statistics

Mean Std. Dev. Pctile10 Median Pctile 90

Transmission Share 0.043 0.127 0.000 0.000 0.118
Industry Sales Growth -0.009 0.200 -0.272 0.012 0.210
Industry Employment Growtt -0.028 0111 -0.152 -0.020 0.076

Country  Industry Year County County

x Industry x Year

N 25 103 4 1,248 96
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Panel B: Industry Sales Growth

(1 2 3) 4 &) (6)
Industry Sales Industry Sales  Industry Sales  Industry Sales Industry Sales  Industry Sales
Growth Growth Growth Growth Growth Growth
Transmission Share -0.069*** -0.069** -0.069*** -0.075%** -0.075%** -0.260%**
(0.024) (0.029) (0.024) (0.024) (0.024) (0.047)
Industry Sales (#-1) -0.018%** -0.019 -0.021*
(0.004) (0.012) (0.012)
Industry Sales’ (#-1) 0.111 0.240
(0.807) (0.796)
Sales Share of Foreign Subs (#-1) 0.213%**
(0.039)
Sales Share of Foreign Subs -0.219**
with Parents in Crisis (-1) (0.105)
Fixed Effects
Country x Year No No Yes Yes Yes Yes
Country x Industry No Yes No No No No
Industry Yes No Yes Yes Yes Yes
Country Yes No No No No No
Year Yes Yes No No No No
N (Observations) 4,673 4,620 4,673 4,673 4,673 4,673
R’ 0.350 0.286 0.384 0.388 0.388 0.396
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Panel C: Industry Employment Growth

(D 2 3) 4 &) (6)
Industry Industry Industry Industry Industry Industry
Employment Employment Employment Employment Employment  Employment
Growth Growth Growth Growth Growth Growth
Transmission Share -0.036** -0.038* -0.036** -0.039%* -0.039** -0.083%#*
(0.017) (0.020) (0.017) (0.017) (0.017) (0.021)
Industry Employment (#-1) -0.010%** -0.009 -0.007
(0.003) (0.014) (0.014)
Industry Employment” (¢-1) -0.053 -0.168
(0.728) (0.724)
Employment Share of Foreign Subs (#-1) 0.102%**
(0.028)
Employment Share of Foreign Subs -0.333%#*
with Parents in Crisis (-1) (0.128)
Fixed Effects
Country x Year No No Yes Yes Yes Yes
Country x Industry No Yes No No No No
Industry Yes No Yes Yes Yes Yes
Country Yes No No No No No
Year Yes Yes No No No No
N (Observations) 4,735 4,688 4,735 4,735 4,735 4,735
R 0.158 0.128 0.237 0.241 0.241 0.246
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Table OA-1 BAlternative Clustering of Standard Errors

Table reports main regression results correcting for double clustering of observations at the parent company
as well as pardrcountryyear levels. In constructing tigansmission Treatment Dummagriable, a parent

is treatedif it has a subsidiary in a crisis country that year with the crisis defined as a real GDP growth at
least two standard deviations less than the counlop@germ average. To construct our sample, we use
Mahalanobis matching withexact matching for subsidiary country, subsidia?ydigit industry
classification parent country, and year in addition to (nearest neighbor) matchipgrent and subsidiary

sizes. Results are reported for tBabsidiary Investment (tflefined as the change in fixed asggliss
depreciation,normalized by lagged total assets, afdbsidiary Employment Growtht), defined &
In(employment(t) / employment(t)) of the subsidiarySubsidiary Paren) Sizeis measured by the natural
logarithm of the subsidiary (parent) total book assBement Cash Flowis defined as its Operating
profit/loss plus depreciation, over total assets. We report regression estimatestawihrd errorsin
parentheses. We include majghir fixed effects in all specifications. All outcome variables are trimmed at
the upper and lower 5% level. All control variables are winsorized at the upper and lower 1% level and are
included in the tests with one lagyrSbols *, ©, ™ denote significance at the0%, 5%, and 1%
respectively

1) (2) 3) (4)
Subsidiary Subsidiary Subsidiary Subsidiary
Investment Investment Employment Employment
Growth Growth
Transmission -0.009” -0.007" -0.017" -0.022"
Treatment Dummy
(0.002) (0.002) (0.005) (0.006)
Subsidiary Size {1) 0.000 -0.002
(0.002) (0.005)
Parent Size {1) -0.000 0.005
(0.001) (0.004)
Parent Cash Flow-{t) 0.033 0.074
(0.021) (0.065)
Subsidiary 0.348" 0.053
Investment/ Empl.
Growth (1)
(0.029) (0.030)
N (Matched 13498 13498 11960 11960
Observations)
R? 0.538 0.588 0.510 0.511
N (Firms) 5600 5600 4943 4943
N (Clusters/Parents 41 41 39 39
CountryYear)
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Table OA-2 — Matching Estimates for Changes in Subsidiary Investment and Employment Growth

Table reports average treatment effect on the treated (ATET) with Abadie-Imbens (AI) robust standard errors in the parentheses.. In constructing the
Transmission Treatment Dummy variable, a parent is treated if it has a subsidiary in a crisis country that year with the crisis defined as a real GDP growth at least
two standard deviations less than the country’s long term average. To construct our sample, we use Mahalanobis matching with exact matching for subsidiary
country, subsidiary 2-digit industry classification, parent country, and year in addition to (nearest neighbor) matching on parent and subsidiary sizes. The statistic
is calculated for the change in subsidiary investment from (t-1) to t, where subsidiary investment is defined as the change in fixed assets plus depreciation,
normalized by lagged total assets. Subsidiary (Parent) Size is measured by the natural logarithm of the subsidiary (parent) total book assets. Parent Cash Flow is
defined as its Operating profit/loss plus depreciation, over total assets. ATET is bias-adjusted by using subsidiary and parent sizes in Columns (1) and (3) and
then by all these continuous control variables of interest in Columns (2) and (4). All outcome variables are trimmed at the upper and lower 5% level. All control
variables are winsorized at the upper and lower 1% level and are included in the tests with one lag. Symbols 7 denote significance at the 10%, 5%, and 1%

respectively.
) ) 3) “4)
Change in Subsidiary =~ Change in Subsidiary =~ Change Subsidiary =~ Change in Subsidiary
Investment Investment Employment Growth ~ Employment Growth
(from (t-1) to (t)) (from (t-1) to (t)) (from (t-1) to (t)) (from (t-1) to (t))
Matching Matching Matching Matching
ATET -0.0044** -0.009%** -0.018** -0.016%**
Transmission Treatment Dummy
(1vs.0)
Al robust standard errors (0.002) (0.002) (0.008) (0.007)

Bias-adj Variables/Controls

Subsidiary Size (t-1),
Parent Size (t-1)

Subsidiary Size (t-1),
Parent Size (t-1),
Parent Cash Flow (t-
1), Subsidiary

Subsidiary Size (t-1),
Parent Size (t-1)

Subsidiary Size (t-1),
Parent Size (t-1),
Parent Cash Flow (t-
1), Subsidiary

Investment (t-1) Employment Growth
(t-1)
N (Matched Observations) 13804 13804 12284 12284

67



Figure OA-1 BDistribution of Estimated PseudoTreatment Effect from 100

Randomized Runs

The figures are based on constructing petndatment groups to which parent firms are
assigned randomly. The figures give the distribution of estimateddatreatment effect

after repeating this random assignment and estimation 100 times. The outcome variable
and the estimation procedure used are as stated below.

Fig. OA-1a Investment Growt®Matching Estimate based on Table Ealumn(2)
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Fig. OA-1b Investment GrowtidRegression Estimate based on TableG&8umn(2)
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Fig. OA-1c Change in Employment GrowfMatching Estimate based diable %A,
Column(2)

Fraction

A

-.01 -.005 0 .005 . .015
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Fig. OA-1d Change in Employment Growth — Regression Estimate based on Table 5B,
Column (2

15

Fraction

-.015 -.01 -.005 0 .005 . .015
Transmission Treatment Dummy
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