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A Data and Empirics

This section provides supplementary information on data sources and robustness results. A.1 and A.2
introduce the data for bilateral and firm-level analysis, respectively. A.3 reports the regressions based
on the bilateral data, which complements Figure 1 of the text. A.4 reports bilateral evidence based on
the data from the U.S. BEA, which sheds light on the mechanisms. Finally, A.5 provides the robustness

results for firm-level regressions.

A.1 Bilateral Data and Sample Countries

Bilateral FDI and MP. Our primary source of data for the cross-sectional analysis is Ramondo et al.
(2015). The dataset includes bilateral FDI stock and MP (sales and the number of affiliates), averaged
over 1996-2001, and various measures of bilateral distance between 59 major countries. Bilateral affiliate
sales for some country pairs are missing and hence imputed based on FDI and the number of affiliates
in their dataset. These imputed values are excluded from our reduced-form analysis.

We supplement the data from Ramondo et al. (2015) with additional information, described below.
For consistency in timing, whenever possible, we average these supplementary variables over 1996-2001.
In the circumstance that a variable has missing values for all five years, we use the last available value
of the variable before 1996 or—if no such value exists—the earliest available value after 2001.

Financial development index and private credit. Both the financial development index and the total
private credit are obtained from the World bank. The total private credit measures the amount of loans
made by domestic financial institutions—including banks and others—to local private enterprises. The
financial development index is constructed based on surveys of practitioners, such as lawyers, consul-
tants, and government officials, that work in finance-related areas. It consists of two sub-indices. The
first, the depth of credit information index, measures the accessibility and quality of a country’s credit
information for lending decisions, and can take a value between 0 (poor) to 6 (good). The second, the
strength of legal rights index, measures a country’s protection of investors and lenders through collateral
and bankruptcy laws, and can take a value between 0 (poor) and 10 (good). In the baseline analysis, we
use the logarithm of the sum of the two indices to measure the qualify of the financial institutions.

GDP and TFP. Country TFP and real GDP are obtained from the Penn World Table (PWT) 9.0. We
use PPP deflated (output-side) GDP and TFP (cgdpo and ctfp, respectively).

Business profit tax rate. This measure is obtained from the World Bank. It is calculated as the average
total tax payable by domestic firms as percent of their profits.

Low tax/tax haven dummy. We create a tax-haven indicator for countries that are frequently associ-
ated with tax shielding. According to Appendix Table A7 of Torslov et al. (2018), the top countries in the



level of shifted profits in our sample are: Ireland, Singapore, Switzerland, and the Netherlands. These
four countries also rank among the top in the share of shifted profits in total corporate profits.! We assign
a value of 1 to these countries and a value of 0 to everyone else.

FDI Regulatory Restrictiveness Index. The FDI Regulatory Restrictiveness Index, constructed by
the OECD, measures countries’ stringency of regulations on FDI along four dimensions: limitations on
equity holding, discriminatory policies on screen and approval process, restrictions on employment of
foreigners as key personnel, and other operational restrictions. The index is available at both country
and sector level. We use the country-level index.

Sample countries. Our analysis focuses on 36 major developed and developing countries. This
sample is selected from the 59 countries in Ramondo et al. (2015) as follows. First, we drop countries that
are outside the top 35 in all of the following: GDP, total outward FDI, total inward FDI. This restriction
leaves us with 39 countries that either is large in themselves or plays a disproportionately important role
in world FDI. We further exclude Uruguay, El Salvador, Croatia, and Bulgaria because the BEA does not
provide balance sheet and external finance information of American MNE affiliates in these countries,
which is needed for our calibration of yj in quantification. Although not reported here, all empirical
results are robust if the full sample in Ramondo et al. (2015) is used.

Table A.1 summarizes the sources and descriptive statistics of these variables.

Table A.1: Descriptive Statistics for the Cross-Sectional Data

Source N Mean Std. Dev. Min Max

Log (GDP) PWT 36 1325 1.20 11.48 16.31
Log (TEFP) PWT 36 0.78 0.24 027 121
FDI restrictiveness index OECD 34 0.82 0.17 0.37  0.99
Credit/GDP (%) WB 36 79.38 47.19 12.81 213.13
Business tax (% of profit) WB 36 15.75 8.04 1.20 28.80z
Financial development index WB 36 10.81 3.21 3.00 16.00
log(Financial development index) WB 36 232 037 110 277

A.2 Descriptions of the Firm-level Data

The main data source of our firm-level analysis is Orbis, which covers the period of 2001-2016. Our
cleaning procedures largely follow Cravino and Levchenko (2017) and Fan (2017). We summarize these
procedures below for the convenience of readers; see the appendix of Fan (2017) for more details.
Accounting variables. Accounting data are available at firm identifier-year level. Each firm identifier
corresponds to a unique entity that might be owned by other firms or individuals. Some firms report
financial data from multiple sources (e.g. the local registry, annual reports). In such cases, we use the
data from the local registry, which is deemed more accurate. Some firms report not only unconsolidated
accounting statements but also consolidated statements that summarize the operation of entire business
group to which the firm belongs. We will use only the information from unconsolidated accounts. The
variables we extract are turnover (sales), wage bill, and total assets. Following Ramondo et al. (2015), we

measure multinational production using affiliate sales, but we will use wage bill for robustness analysis.

1Some other offshore tax havens, such as Panama, Bermuda, Bahamas, Luxembourg, also have high shares of shifted profits,
but they are not in our sample.



Ownership linkage and FDI. We use the Orbis ownership database to link firm identifiers to their
‘global ultimate owner’ (GUO), the firm/individual/family that ultimately owns a firm, which we also
label as the parent of a firm. The GUO of a firm is defined as the entity that satisfies both of the fol-
lowing criteria. First, it owns more than 50% control of the firm either directly or indirectly; when the
ownership is indirect, all intermediate owners on the ownership chain must hold more than 50% of the
‘downstream” owners. Second, this entity does not have another entity that owns more than 50% of its
share—in this case, the latter entity should be the “ultimate” owner. For firms that are not otherwise
linked to a GUO, we assume that their GUO are themselves, which practically means they are all do-
mestic firms and will not be included in regressions (see our sample criteria below). The coverage of the
ownership database expanded gradually but some firms might be in and out of the database. For broad
representation, we use the latest snapshot of each firm to construct the ownership links.

As noted in the main text, the majority of firms in the ownership database report only the identity,
but not the exact position, of their GUOs. Furthermore, the available information on firms” balance
sheets is not detailed enough for us to measure the intra-company loans from parents to affiliates. We
will use firms’ total assets and a panel dataset of bilateral FDI stock to construct a firm-level FDI proxy.
We explain the construction of the bilateral FDI stock in Appendix C.1.

Sample firms and period. Our regressions will restrict to firms that belong to multinational firms.
With this restriction, our estimates are identified from the comparison among affiliates from and operat-
ing in different countries, rather than the comparison between foreign affiliates and domestic firms. Our
baseline analysis focuses on 2001-2012 because only for this period we are able to construct bilateral FDI,
which is needed in the proxy for firm-level FDI. We note that for all specifications that do not require the

tirm-level FDI proxy, results are similar when the full 2001-2016 firm-level data are used.

A.3 Regression Evidence Using Bilateral Data

Quality of financial institutions and inward MP. Tables A.2 reports the regressions on the relationship
between the quality of financial institutions and inward MNE activities. To account for zeros and to
avoid the bias from log transformation in the presence of heteroskedasticity, all specifications are esti-
mated using the Poisson Pseudo Maximum Likelihood estimator.

The first column shows that controlling for the overall size and productivity of a host, its financial
development index is positively associated with inward FDI. The second column controls for home
fixed effects and four measures of bilateral distance—geographic distance and indicators for whether the
home and the host share a border, a common official language, or a colonial tie—to absorb the variation
due to the heterogeneity in host geographic locations. The coefficient remains essentially the same.
The attractiveness of a country to foreign investors likely also depends on its profit tax rate and policy
restrictions on foreign firms. The third column further controls for the FDI restrictiveness index, the
average profit tax rate, and the indicator of whether a host is viewed as a ‘tax-haven’ country. The
coefficient is smaller, but remains sizable and statistically significant. The point estimate implies that
a one-standard-deviation increase in the logarithm of financial development index is correlated with a
34 log point increase in inward FDI. In Column 4, we split the financial development index into its two
subcomponents, the protection for creditors’ legal rights and the depth of credit information. A priori,
because MNE affiliates are likely large firms well covered by the press and analysts’ reports, it appears



Table A.2: Host Finance and Inward MINE Activities

M @) ®) *) ©®) (6)

log (FDI stock) log (MP)
log (host financial development index) 1.486*** 1.271*** 0.910*** 0.591%**
(0.425)  (0.393)  (0.350) (0.219)
log (creditor legal rights) 0.591** 0.340**
(0.293) (0.159)
log (credit info depth) -0.301 0.135
(0.407) (0.246)
log (FDI stock) 0.559***  0.550***
(0.066)  (0.070)
log host GDP 0.517*** 0.661*** 0.794™* 0.814"* 0.418"* 0.430***
(0.062)  (0.067) (0.064) (0.057)  (0.081)  (0.085)
host TFP 3.063*** 2427 1.431* 1.092 -0.256 -0.312
(0.801) (0.717)  (0.800)  (0.825)  (0.285)  (0.281)
Observations 1171 1170 1104 1038 450 437
R? 0.128 0.797 0.865 0.865 0.960 0.961
Controls on host policy yes yes yes yes
Home FE yes yes yes yes yes
Bilateral distance yes yes yes yes yes

All specifications are in PPML. ‘Bilateral distance” include geographic distance and indicators of whether the home and the host share a border,
a common official language, or a colonial tie. ‘Controls on host policy” include hosts” FDI restrictiveness index, average profit tax rate, and tax
haven indicator. Standard errors (in parenthesis) are clustered by host countries. * p < 0.10, ** p < 0.05, *** p < 0.01.

unlikely that the depth of credit information will have an impact on their finance. On the other hand,
laws and the court systems that are more favorable to investors, captured in the index for creditors’ legal
rights, might help these affiliates secure external finance. The result from Column 4 confirms this prior:
only the index for the protection of credits’ rights has a statistically significant correlation with FDI stock.
In Columns 5 and 6, we examine the relationship between host financial development and inward MP,
conditional on bilateral FDI. We find that FDI has a large coefficient, and that conditional on it, the quality
of financial institutions is correlated with inward MP.

To summarize, Table A.2 documents two main findings. First, FDI is highly correlated with MP, indi-
cating the importance of parent finance for affiliate production. Second, controlling for FDI, the quality
of host financial institutions, measured either as a combined index or as the protection of creditor’s legal
rights, is strongly and positively correlated with MP.

Quality of financial institutions and outward MP. Table A.3 reports the results on the relationship
between the quality of financial institutions and outward MNE activities. The first three columns focus
on the stock of outward FDI as the outcome variable, gradually adding controls on host fixed effects
and bilateral distances, and other factors that might indirectly affect domestic firms’ incentive of going
overseas, such as its tax rate, its restrictiveness on FDI, and its status as a tax haven. These columns
show a robust correlation between the quality of home financial institutions and outward FDI. Column
4 shows that it is the protection of creditors” legal rights, as opposed to the depth of information in the
credit market, that explains the correlation. This is broadly in line with our finding in Table A.2.

Columns 5 and 6 further show that conditional on bilateral FDI, neither the overall home financial
index nor its subcomponents have a significant relationship with MP. Thus, the correlation between the
quality of home financial institutions and outward MP is entirely accounted for by the level of FDIL.



Table A.3: Home Finance and Outward MNE Activities

() @ ®3) 4) ©) (6)

log (FDI stock) log (MP)
log (home financial development index) 1.831*** 1.645"** 1.328*** 0.288
(0.603)  (0.271)  (0.311) (0.400)
log (credit info depth) 0.169 0.179
(0.478) (0.586)
log (creditor legal rights) 0.780*** 0.169
(0.200) (0.337)
log (FDI stock) 0.822***  0.824***
(0.050)  (0.046)
log home GDP 0.586***  0.798*** 0.828"* 0.841*** 0.321*** 0.315"**
(0.086)  (0.080)  (0.083)  (0.076)  (0.089)  (0.092)
home TFP 4.256***  3.872"** 3466 3.299*** -1.312** -1.318"**
(0.730)  (0.641)  (0.691) (0.703)  (0.523)  (0.564)
Observations 1171 1170 1170 1108 459 450
R? 0.147 0.850 0.862 0.866 0.956 0.956
Controls on home policy yes yes yes yes
host FE yes yes yes yes yes
Bilateral distance yes yes yes yes yes

All specifications are in PPML. ‘Bilateral distance” include geographic distance and indicators for whether the home and the host share a border,
a common official language, or a colonial tie. ‘Controls on home policy” include homes’ FDI restrictiveness index, average profit tax rate, and
tax haven indicator. Standard errors (in parenthesis) are clustered by home countries. * p < 0.10, ** p < 0.05, *** p < 0.01

A.4 Evidence from the BEA Public-Use Data

This section provides details on the BEA data, which were used to show the source of external finance
of U.S. MNE overseas affiliates in Section 2.2. In addition, we also replicate the findings in Figure 1
using this dataset. This exercise complements the evidence in Figure 1 and Section A.3 because we can
use total compensations to measure the activities of affiliates, alleviating the concern that sales might be
mis-measured or manipulated.

Data descriptions. We rely on the public-use table produced by the BEA from the firm-level surveys
it administers. From the data we assemble three tables. The first table includes the sources of external
finance for U.S. overseas affiliates, aggregated to the host country-year level—this is the source of in-
formation for Figure 2 of the host. The second table includes the investment position of U.S. parents
in their overseas affiliates (in either equity and intra-company loans), and the operational and balance
sheet statistics of these affiliates, all aggregated to the host country-industry-year level. The third table
contains the basic balance sheet and operational statistics of the foreign affiliates operating in the U.S.,
aggregated by year and the home country of these affiliates.

Sample country and period. We focus on the same 36 countries as in the rest of the paper. The BEA
changed variable definitions and industry classifications a few times over the past decades. For consis-
tency and constrained by the availability of different tables, we focus on 1999-2007 for the relationship
between the quality of host financial institutions and inward MNE activities and on 1999-2006 for the
relationship between the quality of home financial institutions and outward MNE activities.” Given that
our benchmark measure of financial institution quality does not vary over this period, we perform a
pooled regression across years.

Quality of financial institutions and inward MNE activities. Table A.4 reports the regressions on the

%In quantification, we will use a time series over 2001-2012 constructed from the BEA data to pin down the time series of j,.
There, we make additional assumptions to extend the time series. See Appendix C.1 for details.



Table A.4: Host Finance and Inward MNE Activities: Evidence from the U.S. BEA data

) @ ® *) ©) (6) @)
Operation and Balance Sheet External Finance
Dependent Variable FDI Sales  Wagebill Asset Wagebill Parent Host Ctry
log (financial development index) 1.572***  0.462** 0.360**  1.186™** 0.133 1.196"**  0.603***
(0.330)  (0.195) (0.168) (0.223) (0.218) (0.357) (0.196)

log (parent investment position) 0.615™*  0.570***  0.756***
(0.040) (0.035) (0.077)
log (total affiliate asset) 0.644***
(0.050)
log (parent external finance) 0.839***
(0.105)
Observations 4094 2272 2895 2305 2581 352 183
R? 0.774 0.902 0.908 0.952 0.949 0.880 0.980
Home country FE yes yes yes yes yes yes yes
Host GDP and TFP yes yes yes yes yes yes yes
Additional host chars. yes yes yes yes yes yes yes
Bilateral distance measures yes yes yes yes yes yes yes
Industry-year FE yes yes yes yes yes
Year FE yes yes

Note: See Table A.2 for the definition of bilateral distance and host characteristics. See the text in Section A.4 for discussions. Standard errors
(clustered by host countries) in parenthesis. * p < 0.10, ** p < 0.05, *** p < 0.01.

relationship between the quality of host financial institutions and the activities of U.S. multinationals.>
Columns 1 through 5 are based on the second data table described above. In addition to the full set of
controls in the baseline analysis (home country fixed effects, host country characteristics and bilateral
distance measures), we also include the industry-year fixed effects. This ensures that our findings are
not driven by host countries with better financial institutions systematically specializing in industries in
which MNEs are more prevalent. Columns 6 and 7 are based on the second data table described, which
has no industry dimension, so we control only for country and year fixed effects.

Columns 1 and 2 of Table A.4 convey the same message as in Table A.2. The dependent variable in
Column 1 is log of the total investment position of U.S. parents in affiliates. This measure maps closely
into outward FDI in Table A.2 and, reassuringly, the point estimate is not far from the one in Column
2 of Table A.2 either. Column 2 uses log sales as the dependent variable and includes log of parent
position. Coefficients for both financial development and the log of parent positions are similar to those
in Column 5 of Table A.2, although the two specifications are estimated on two different datasets.

One concern for using affiliate sales to measure MP is that sales can be manipulated by firms for
profit shifting (Guvenen et al., 2019). Moreover, some of the sales might reflect the value of intermediate
inputs from the parents and thus fail to accurately capture affiliate production. Using total compensation
as the dependent variable gives a similar result, as reported in Column 3.

Columns 4 and 5 provide evidence for the mechanism. Specifically, they show that conditional on
parent investment, the quality of host financial institutions is strongly correlated with affiliates” total
assets. Moreover, once the total assets are controlled for, the quality of host financial institutions is no
longer correlated with affiliate production. Together, these findings suggest that affiliates produce more

in countries with higher quality of financial institutions because they scale up more in these countries,

3 Antras et al. (2009) document causal evidence supportive of this relationship using firm-level data from the same source.
The results reported in this section complements Antras et al. (2009) by showing the relationship between the quality of home
financial institutions and outward MNE activities.



Table A.5: Home Finance and Outward MNE Activities: Evidence from the BEA data

@ @ ®) 4)
Operation and Balance Sheet Info
Dependent Variable FDI Sales  Wagebill Assets

log (financial development index) 3.171***  -0.169 0.197 0.189
(1.012)  (0.298) (0.368) (0.433)

log (parent investment position) 0.773**  0.914**  1.093***
(0.071) (0.071) (0.110)
Observations 315 249 277 254
R? 0.847 0.974 0.977 0.973
Host country FE yes yes yes yes
Home GDP and TFP yes yes yes yes
Additional home chars. yes yes yes yes
Bilateral distance measures yes yes yes yes
Year FE yes yes yes yes

Note: See Table A.3 for definition of bilateral distance and home characteristics. All specifications are estimated using PPML. See the text in
Section A 4 for discussions. Standard errors (clustered by home countries) in parenthesis. * p < 0.10, ** p < 0.05, *** p < 0.01.

not because the quality of financial institutions is correlated with unobserved factors that improve the
productivity of foreign affiliates.

Columns 6 and 7 of Table A.4 examine how affiliates” source of external finance vary with the quality
of host financial institutions. The dependent variables are the log of total external finance from the parent
and the host country, respectively. Both external finance measures are flows, and both include equity
and loans. We find that the quality of host financial institutions is positively correlated with external
finance from the parent, and that conditional on it, external finance from the host. Since external finance
measures here are flows, these results also rule out the concern that the correlation we find is driven by
MNESs’ accumulation of past retained earnings in their affiliates.

Quality of financial institutions and outward MNE activities. Table A.5 reports the relationship
between the quality of home financial institutions and outward MNE activities. Because external finance
information is unavailable for most countries in the public-use data, we focus on operation and balance
sheet variables. Column 1 of Table A.5 shows that countries with better financial institutions invest
more in their affiliates in the U.S. Column 2 shows that, conditional on the parent investment position
(FDI), the quality of home financial institutions is not correlated with the sales of their affiliates. Column
3 confirms this result with wage bill as the proxy for affiliate operation. Column 4 shows that when
the dependent variable is the size of affiliate balance sheet, the coefficient for home financial institution
quality is also small. This finding is consistent with our central mechanism that the quality of home
financial institutions affecting MP through the impact of parent investment on affiliate size.

A.5 Additional Results from Firm-Level Data

Robustness. The first eight columns of Table A.6 reports the results from the robustness exercises, fol-
lowing the specifications of Columns 3, 4 and 7 of Table 1 but using different measures/controls.
Columns 1, 2, and 6 interact the measures of home and host country credit conditions with an indica-
tor for the post-financial crisis period (2008-2012). The coefficients for these interaction terms are small,
suggesting that the patterns do not differ systematically before and after the crisis. Columns 3 and 7
change the proxy for FDI in firm i at year t. Instead of using the proportional rule, as described in the

text, we control for flexible interaction terms between the affiliates” lagged capital stock and bilateral FDI

8



Table A.6: Firm-level Regressions: Robustness

Home credit and affiliate activities Host credit and affiliate activities  Interaction
) 2 @) (4) (@) (6) @) ®) )
Dependent var. log(sales) log(wage bill) log(sales) log(wage bill)  log(sales)
credity;); 0.097***  0.016 0.002  0.033**  -0.035
(0.023)  (0.030) (0.022) (0.017)  (0.026)
credit,;y; x Tr>2008 -0.004 -0.005
(0.004)  (0.005)
In(parent sales) 0.028***  0.026** 0.025*** 0.020*** 0.018***
(0.003)  (0.003)  (0.003) (0.002)  (0.002)
F/D\Ii,t 0.188***  flexible 0.167*** 0.179*** flexible 0.158***
(0.008) (0.006)  (0.006) (0.009)
credity 0.208***  0.269*** 0.122%*
(0.056)  (0.054) (0.044)
creditd(i>t X I>2008 0.014**
(0.007)
credit,(;); X credity) -0.007
(.005)
Observations 550837 393579 364368 434662 321740 378750 348817 309065 395,730
R? 0.876 0.899 0.908 0.909 0.928 0.917 0.922 0.944 0.869
Affiliate FE yes yes yes yes yes yes yes yes yes
Host-year FE yes yes yes yes yes - - - yes
Home economic shocks yes yes yes yes yes - - - -
Firm-year FE - - - - - yes yes yes yes
Host economic shocks - - - - - yes yes yes -

Standard errors (in parenthesis) are clustered two-way, by host-year and home-year. * p < 0.10, ** p < 0.05, *** p < 0.01

at time ¢ (we control for up to the third order). Columns 4, 5, and 8 replicate columns 3, 4, and 7 of Table
1 using affiliate wage bill as the measure of production.

These results corroborate the findings from our baseline analysis: home credit shocks are correlated
with affiliate sales, but the correlation vanishes once firm-level FDI is controlled for; on the other hand,
host credit shocks are strongly correlated with affiliate sales even after firm-level FDI is controlled for.

Non-interaction between parent and affiliate shocks. Our model predicts that although affiliate
sales depend on both home and host credit shocks, when estimated in a log specification, there is neither
positive nor negative interaction between these two shocks. In Column 9, we regress log affiliate sales
on the interaction term, controlling for affiliate, firm-year, and host-year fixed effects. Consistently with
the model, we find a small and rather precisely estimated coefficient.

B Theory

We define the sequential competitive equilibrium in B.1 and derive the equations and propositions in
B.2. Section B.3 describes the model of MP without FDI used for welfare comparison. Section B.4 micro-
founds the frictions faced by parents and affiliates. Section B.5 shows the isomorphism of our model to a
model with differentiated varieties. Section B.6 shows that the analytical tractability of our model carries
over to the more general CRRA utility family and to cases with firm-level hysteresis in international

investments.



B.1 Formal Definition of Equilibrium

We add back the time subscript to be explicit that we focus on the sequential equilibrium to study the
transition path with time-varying parameters. The aggregate state of the economy is the joint distribu-
tion of parent firms” net worth and productivity in each country, characterized by joint density functions
{®;s(z,a)}),. Using the property that the policy functions for parent firms’ financing, investing and
fund allocation are linear in net worth (Lemmas 2 and 3), and that the policy functions for affiliates’
financing, production and factor usage are linear in the funds from the parents (Lemma 1), it is sufficient
to track the measure of total net worth held by parent firms with productivity z in each country i (i.e.,
the wealth density function ¢;;(z) defined in Section 3.5).

Definition 1. Given initial density functions {®;(z, a) }X.,, a sequential competitive equilibrium is a sequence of
wealth density functions {$;;(z) } 2, wage and interest rates {wj;, rf’, (Yoo, affiliates” return and policy functions
{Rins(z), Bﬁllt(z), kint(2), fih,t(z),yih,t(z)}fio, parents’ value, policy, and return functions
{0i6(2,,0),¢14(2,8,0),0},(2,8,0), bf1(2,0), RE(2,0), &, (2), E[RY, (2,8) |2]}, such that

1. Affiliates” return and policy functions solve affiliates” financing and production problems, characterized by
Lemma 1. Parents’ value, policy and return functions solve parents’ financing, investing and fund allocation
problems, characterized by Lemma 2 and 3.

2. In each country h, period t, the labor market clears by country:

N oo
Y. /0 Lint (2) (1 + Ai)éin,i(2) i (z)dz = Ly, Vh
i=1

The global bond market clears:*

N S N N oo N
Z;/O [1 - hgl éih,t(Z)} i (z)dz = l;/o Aig h;l 8in,t(2) P (2)dz

Bond supply from idle parent ﬁrms Bond demand from active parent firms
oo
+ 2/0 (D) (L4 Ai0)éins ()is (2)d B1)
i=1h=1

Bond demand from affiliates

andrf’t =b Vi, 1.

it

4Recall that bonds are for trading capital. By applying IAclh i(z) =1+ bzh t( z) characterized in Lemma 1, equation B.1 is

equivalent to the global capital market clearing condition: Zh 1 Z M fo int(2) (L + Ajp)ein (2)ip(z)dz = ¥ fooo ¢ir(z)dz
This equation also implies that total supply of productive capital (the sum of net worth) equals the total use of productive
capital in the world economy:.
51f we assume segregated bond markets, then the bond markets clear by country with country-specific interest rates.
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The goods market clears by country:®

output and un-depreciated capital

N (o]
Z/o [Gine (2) + (1= 8)kin e (2)] (1 + Aig)éin e (z) i (2)dz (B.2)

N  reo
= WLy +2/ Ript(2) (1 + Aig)éin e (2) i (2)dz + (1 + 17 ) 121:/0 it (2) (L4 Ag )8t (2) i (2)dz

worker consumptzon
repatriated returns interests paid to local creditors

Note that nominal values (e.g., wages and returns) enter the condition because the final consumption good
is the numeraire. That is, these prices are in units of the consumption good. We assume that un-depreciated
capital is converted to the consumption good in formulating the goods market clearing condition. This is
without loss of generality because after production, firms can convert between capital and the consumption
good at a one-to-one ratio. Consistent with this convention, in formulating the investment decision, we

assume all new capital is converted from the consumption good.

3. The initial wealth density function ¢;(z), following its definition in section 3.5, satisfies

Pio(z) = /0°° a-®io(z,a)da.

The transition of ¢; ;(z) is implied by the returns and investment decision of the parent firms and the exoge-

nous Markov transition density f;¢(z'|z), and satisfies

Girna(2) = [ Gu(BEIRY (2 DIz f (2 12)d2 (B3)

B.2 Proofs

B.21 Lemmal

Proof. Observing that both the objective and the constraints in the problem are homogeneous of degree

one in e, we write the problem described in equation (3) as

Rin(z, &) = max [0+ (1 =0k —w,l — (1+7)bE] ey, (B:4)
bE k19
s.t. ey = [Zih (Z)IAC](XAl_lX N

This problem has the same solution as Problem (5), which proves that Ry,(z,e;,) = Ry (z)ep.

®This condition is equivalent to the following: total production in country h equals the sum of consumption by workers in
h, consumption by firm owners in /i , investment by firm owners in k, and net outflows.
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Define

~

7in(zin, k) = max g — w,l + (1 - 6)k

Ly
st § = [zpk]* T
The first order conditions give the policy functions:
-~ ~ ~71 —aN\1/a
Lin(zin, k) = Zz’hk( o > ,
. A a1 —ay (1-)/a
Jin(zin, k) = Zihk( o ) ,
. A A 1—a\1-a)/a
7tn(zin k) = 70, (zin )k, where 71,(z;) = “Zih< o ) +1-4.

Next consider

Apply 7t,(zin, k) = 71,(zi5 )k that is derived above, we have the policy functions:

B () = M, VZp(z) >z
0, Viih (Z) < Z;kh

kin(z) = [1+ b, (2)],
where z, is determined by that 71,(z,) = (1 + r?). Under these policy functions

Rin(z) = 71 (2in(2)) [1 + B (2)] — (1 + 13) B (2).

B.2.2 Lemma?2

Proof. We add back the time subscript to be clear that the proof holds for the transition path. We use a

guess-and-verify strategy. Suppose the value function in equation (4) takes the following form:

vit(z,8,a) = 0;4(z,§) + Blog(a), (B.5)
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where 9;;(z,{) and B are functions and coefficients to be determined. Plug the guess into the right hand
side of equation (4), we obtain

vit(z,§,a) = max log(c)+ BE [(9;1(z,") + Blog(a'))|z] (B.6)

e {ey} Vb
_ H
s.t. Zeh_a+b
—a<bH<)\it-a
C+IZ —ZRth mhgheh—(l—krlt)b .

The problem can be solved in two steps. In the first step, firms solve the investment allocation

problem by choosing {e; })¥_; and b" to maximize total net return on net worth a

RYy(z,8,0) = PR Ztht ViinGnen — (1+17,)b"
CnSp=1

Zeh:a+bH
h

—a<b"<Ay-a

Since the objective is linear in b" and ¢, if 1+ rf’, ; > maxXy Ry ¢ (2)7iw (i, the firm stays idle and loans
out all the net worth, i.e., b = —a. If 1 + rf’l ; < maxy Riy (2)7iw {p, the firm stays active, borrows to the
maximum, and allocates e, to hosts that attains maxy Ry ;(2) 7 Q. I 14 rlt = maxy Ry 1(2) 7w (i, the
firm is indifferent between being idle and active. Therefore, we have Rl,t (z,8,a) = R{,(z,8) - a with

1y 11:1.1 ’ . — b : 1 Tl 710 / > b

’ ’ 1, ’ ’ — ’

max Ry 1 (2) i T | (L4 Aip) — (L4717 Ay if max Ryy (2) i Qe > 1+ 1,
Ri(z,g)=¢ L " "
(] + rlb,t) if IT}?.X Rih’,t(z)ﬁih’gh’ <1+ T’?,t.

The right hand side of equation (B.6) then reduces to
maxlog(R{,(z,{)a —a') + BE [(;411(2, ') + Blog(a'))|z] -
a

Taking first order condition with respect to 4’, we have

B
P 1f[3BRZt(Z'€)a' (B.7)
Plug (B.7) into (B.6) and we have
Ra
vi(z,8,a) = log( . izﬁg)) +log(a) + BE[0;111(Z,¢")|z] + BBlog (1 f],gBBRZt(Z’C)a> . (B.8)

Comparing with equation (B.5) for the coefficients to be determined, we can verify that B and 9;;(z,{)

13



that satisfy the following conditions solve the Bellman equation:

1+ BB =B

R, (z.0)

UAl"t(Z,‘Z;) = lOg(m

)+ Bl ()12l + pBlog (L5 R0 ) ()

This implies the following, which completes the proof of Lemma 2.

1
B == ﬂ,
a' = .BR?,t(ng)a

c=Rjy(z0)a—a = (1-P)R},(z,0)a.
O

Solving the value function. In the above, solving the value functions is not necessary because in our
benchmark model with log period utility neither a’(z, g, a) nor c(z,, a), characterized above, depends on
firm values. As values are needed in characterizing firms’ decisions in various extensions of the baseline
model presented in Section B.6 of this appendix, we discuss how they can be solved.

First, note that solving directly for the fixed point of equation (B.9) requires integrating over the space
of {. This is in general difficult because the dimension of  is too large. It is feasible under the distribution
assumption on { we maintain. Denote 7;;(z) = E[0;(z,{)|z]. Taking conditional expectation on { for

equation (B.9) (plugging in B = ﬁ) gives a functional equation for 7; ;(z):

0i4(2) = log(1 = B) +

L5 108(p) + T Ellog (R ) 2]+ PEIGn ()], (B10)
where E[log(R{,(z,{))|z] can be characterized in closed form, following a similar strategy in Lemma 3
for E[R{,(z,{)|z]. Note that the value function takes only one state variable, z, so it can be solved with
standard numerical methods, e.g., via value function iterations, for functionals 7;;(z) and E[7; ;11(2")|z].
Noting also by the law of iterated expectations, E[0;;:1(2',’)|z] = E[7;;+1(2")|z]. We can plug these
solutions to equation (B.9) for 9;(z,{), and then plug 9;;(z,{) to equation (B.5) for v;(z,, a).

In more general cases, when we deviate from the log utility assumption, or when we allow for switch-
ing cost for firms moving production from one country to another, policy functions will depend on
0:1(z,C,a). In these cases, solving for the value function is necessary. Section B.6 of this appendix shows
that the same strategy works for extensions with CRRA utility function or with firm-level switching cost,
so much of the tractability in the baseline model carries over.

B.2.3 Lemma3

Before proving Lemma 3, we first characterize several properties of the correlated Pareto distribution in
Lemma B.1. Some of these properties are covered by Arkolakis et al. (2017).

Lemma B.1. Suppose { = ()}, follows the standardized correlated Pareto distribution with cumulative distri-
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bution function (CDF):

N N EE O BE L) BV Y A
o 0, if Ihst. g < 1.
Define & = maxy Ay, in which Ay, h =1, ..., N are any positive constants. E has the following properties:
1. The CDF for & is
1-A°B7% ifB> max Ay

0, if B< max Ay

1p
0

o
where A = (% YAy’ ) . This immediately implies
Pr(E = max Ap)=1-A° [H}f}x Ayl

2. The bottom-truncated conditional mean of E is

0

9_1B' lfB>II}Z&/1XAh/

E[Z|

[x
[x]

> B] =

- ~ 0
(1-— Ag[rr;lzilx Al max Ay + A° [H}f}x Ah/]fom max Ap, ifB< max Ay

3. The conditional probability of Z being achieved at host h, under two different conditions, is:

AQ/(17P)
VB > max A, Pr(argmax Ay E>B)= %
Zh’ / P)
If the set H = arg max, Ay is a singleton, then
Pr( AwQp = h|E Ap) L
rlarg max Ay Gy = n|& = max Ay ) = _ _
s W 0, ifh ¢
Proof. 1. Consider
PV(E < B) = PV(Algl < B Ahéh < B)
B
=P < —
r(C1 o Cn < Ah)
1 B 1 \1-p B
—1_ (=)0 for — > 1,VH
(;N[(Ah/) 77) L for Ay = Lk
1-p

-1 (R RA)

B¢ forB> rr}f/lx Ay
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If B < max; Ay, then Jh s.t. Ai < 1. Therefore,

h

B B
Pr(=E < =P < —) <—)=0.
1"( —B) r(gl_All /gh_Ah) 0
Therefore,
Pr(E=maxAy) = Pr(E <maxAp)— lm Pr(E<B)=1- <l ZA%) - [max Aj,/] ¢
W W Blmax, Ay - N 4 h '

. For B > maxj Ay, from part1, VC > B

fw3>qa>m:(%ye

Therefore, Z|Z > B follows a Pareto distribution with tail parameter 6 and scale parameter B. Thus

we have

Because Pr(E < B) is continuous in B when B > max;s Ay, we have Pr(EZ = B) = 0. Therefore:

[1]

E[Z|Z > B] = E[E|E > B] = B.

0—1
For B < maxy Ay, since Pr(E > B) = 1, we have

E[Z|Z > B] = E(E)

=Pr(E = max Ap)E(E|E = max Ap) + Pr(E > max Ap)E(E|E > max Ap)

= (1 — Ae[n’}ﬁix Ah/]_e) rnhqx Ay + A? [n’}?x Ah’]_eé H}ﬁlx Ay

. For B > max; Ay,

Pr(argrr}laxAh/gh/ =hANE>B)= / Pr(Awlw < u,YH' # h| Ayl = u)gn(u)du,
! B

where g, (1) is the marginal distribution of A;(j.

For u > B > maxy Ay, the integrand is an explicit function of u:

OPr(A101 < u, Ay < C, Al < u
Pr(Ah’Ch’ < M,Vh/ 7£ h‘Ahgh = u)gh(u) = ( 1€1 = hag(;; : gh ) C=u

0

A0 5\ P, 61
—Y A,° Ou .

N(N; h)
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Therefore,

p—e

o)
17
(argmaxAhlgh,_h/\ > B) Ay ( EA )

And
y Al = hANE > B
(argmax Ah/éh/ =h|E > B) r(argmax}lgr(g% B) N2 )
0
T-—p 6 —p
e (b ) e
= 5
(% Zh’ Al p) B— 0
9
Al
= 5
Yw A,
1-p
where the second equality applies Pr(Z > B) = ( Yw Ay ) B~ from part 1 of the lemma.

If H = arg max;, Ay, is a singleton, then Vh ¢ H, we have A;, < maxy Ay, and

maxj Ay ) _0

Pr(Ahgh =max Ay A E= maxAh/) < Pr(@, =
I W Ap

(B.11)

in which the equality follows from M > 1 and that

im Pr(Cy < %0, Cp < Cpy QN < X)

X—00

is a continuous function of 7, for {;, > 1.

Note also
Pr(E = maxAh/) < ZP”<AE B= n}la}xAh/ AN E= n}?XAh/)
= Pr (A;lgh rr}lax Ap N BE = rr}zax Ah/)
= Pr(A;lC,; = max Ay A E = max Ah/), forh € H,

in which the first line follows the rule of total probability, the second line follows from equation
(B.11), and the third line follows from the fact that H is a singleton.

By definition, the following is also true

Pr(A,;é;—l = rr}ﬁ\xAh/ N E= rr}ﬁleh/) < Pr(E = n}le/lx Ah/>,
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We thus have

Pr(Aﬁé;-l = H}f}XAh' N E = rr}i\xAh/) = Pr(E = n}le/lx Ah/>,

which also implies

Pr(argrr}ﬁ\x Aplp = h|E = max Ah,> =1.

Proof of Lemma 3.

Proof. We omit the time subscript. The proof below uses a special case of Lemma B.1 with p = 0.

1. Define & = max fliw Ry (z)Cpr. Notice we have defined R;(z) = maxy 7 Ry (z) and R;(z)

1
(% Yo [Tiw Riw (z)]e) CIf1+ rll.’ > R;(z), applying part 1 of Lemma B.1, we have
Pr(E 2 1+17[z) = [Ri(2)]* (1 +7{) ",
From part 3 of Lemma B.1, we have the probability of investing in / conditional on being active

xin(z) = %(%{Zg’z))e (B.12)

and the unconditional probability

en2) =[R20+ )0 (L)’

Applying the definition in equation (7) and part 2 of Lemma B.1, we can derive:

leverage adjustment

E[R!(=z 0)lz) = (1 [Ri(z)/(1+ ) (L0 + [Ri()/ (L A (o) (T a0 — (147D ).

0—1
E[E|E>147}|2]

= b
Pr(E<1+r§’|z) Pr(_.21+ri l2)

This proves part (i).
2. For part (ii), if 1 +r? < R;(z), from part 1 of Lemma B.1
Pr(2 >1+70z) =1,

i.e., all firms with productivity z are active.

If set H = arg rr}?x i Ri (2) s a singleton, applying part 3 of Lemma B.1 gives

Pr(arg max iw R (2)Zw = h|E = E(z),z) =1,
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which says that conditional on maxy, 7j; Ry (z){;y = R;(z), with probability one the investment
goes to the host i € H. The share of firms (all of which active) investing in country / is:

Forh ¢ H

=1—[1— xin(2)][Ri(z) /Ri(2)]?, with xi;(z) defined in equation (B.12);
Forh ¢ H,
éin(z) = xin(2) [Ri(2) /Ri(2))".
From part 2 of Lemma B.1, the return conditional on z is

E[R!(z,0)|z] = (1 - [Ri(2)/Ri(2))°) Ri(z) 1+ A)) + [Ri(2) /R,
PrE>Ri(2))z) o

fah

=
N
=
S
VR
2
~~
N
S~—
—
—_
_l’_
N>-a
~
N—
|
—~
—_
_l’_
~
~3
~—
K

Pr(E=R;(z)|z)

In establishing the second part of the lemma, we explicitly consider the firms whose realizations of
E(z) are exactly at the mass point R;(z). This part of the lemma maintains the assumption that R;(z) =
max;y 7y Ry (2) is achieved by only one host.”

B.2.4 Equation (9)
Lemma B.2. The wealth density functions satisfy
Pia1(@) = [ 02 BEIRE (2 D)) fir (]2

Proof. Without loss of generality, assume the mass of firms in country i to be 1 and index firm by w €
[0,1]. Accordingly, denote the net worth of firm w in country i at time ¢ by 4;;(w) and the productivity

7When the maximum return is achieved in more than one country, firms at the mass point will be indifferent between hosts,
in which case a tie-breaking rule is in principle needed. In the quantification, however, such a choice does not matter. Unless
two hosts i and I’ have the exact same primitives and equilibrium wages, 77,y Ry (z) can cross 77, Rij, (z), h # ' for only finitely
many values of z. Because we specify z to have a continuous density, outside the special case with two identical host countries,
maxy 7 Ryjy (z) can be achieved by more than one country on only a zero-measure set.
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by z;(w). Then consider the CDF of ¢; ;11 (-), denoted by ¥; ;11 (-):

= ﬂz‘t+1(6<))]1 (zip1(w) < 2') dw

_/ / ai1(w) fir (Z]zip(w))dZ dw

= [ i) - BEIR (20(0), )z )] i) e
- /OZ, [ [ 0 BEIR (2 DIzl (212) iz, ) dz [z

_ /O /000 BE[R?,(2,8)|2] fi4(2]2) /O“Q.q%t(zla)da 2]z

N /0 /ooo 914(2)BE[R],(2,8) 2] 4 (2]2)dz ] 2,

in which we have applied the definition of ¢; ;1 1, the definition of (p, t( ), and the Fubini—Tonelli Theorem.
Differentiating ¥ ;11(z") with respect to z' gives ¢; ;+1(2z") = ¥}, ,,(z = |y ¢i+(z)BE[R (z,0)|z] fir(2'|z)dz.
O

B.2.5 Proposition 1

Proof. We consider the empirically relevant case of R;(z) = maxy ;v Ry (z) = Ryi(z), i.e., firms prefer
investing domestically to investing abroad when all idisocynratic draws from all hosts are the same. This
also means for all firms, investing domestically offers the highest expected return. We verify that this
case holds when the return wedges are calibrated to match bilateral FDI.
Under this scenario, the policy function characterized in Lemma 3 can be written as:
L g

én(z) = 1T (%(ZZ)))Q, (B.13)

where R;(z) = max{1 + 1%, R;;(z)} determines which scenario of Lemma (3) applies. We can then write

© 1 Rl‘ z)\? .
_1 o (Rin(Zi)\ rprye
- ﬁwl(l + /\l) ih(Rii(Z) ) [ezh ]
1
© Rin(z) /Rin(zi) o, |
here eFD! — / i Nih < d
WHERE S [ 0 ?\(/Z) ( Ri(z) /' Rii(zi) )z
equity weighted ~-

geometric difference in (1+ROE) relative to the average firm
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Note that €[ = 1 if there is no firm heterogeneity (i.e, z = Z;).> Next, apply the policy function of
7in(z) that is characterized in Lemma 1, consider

Yi, = /Ooo Gin(2)Pin(z)dz

e 5 (o (L2 _dn(x)
- [FDI]Zh/O z,h(z)[l+bih(z)]< w, ) fO Win(z ’dZ/dZ

e 2)[1+ b, ()’ [ e L+ 2,
Jo Zi

— [FDI)y, - 2(Z:) - ( 2) g,
i ih\#1 wy, fO ll"zh dZ’ 1,bzh 1 + bF ( )]dzl (Zi)
1+@ih €}, asset weighted average geometric difference in productivity
O

B.2.6 Proposition 2

Proof. Following the definition in Section 3.5, the sum of equity investment in host country h by parents

with productivity z from home country i is:
Yin(2) = (1+ Ai)éin(2)i(2).

(1-a)/
Define y(wy,) = (15:6) Y as the output from each unit of capital used by an affiliate whose produc-

1/a
tivity is one and I(wy,) = (%:") as the labor used by that affiliate in producing y(wy,). Because firms
from country h are restricted from investing overseas, their investment decision reduces to a thresh-
old rule: a firm leverages up and invests domestically if z > z;, and stays idle if z < z;, where z; is
determined by

aziy(wy) = 1l + 6. (B.14)

Using the policy function, the aggregate wealth and the wealth share density function defined in

Section 3.5, the total capital used by domestic firms is
W, /Zoo $n(2)(1+ Ay)dz = K. (B.15)
h
The labor market clearing condition is given by:
[;/ Yin(2)[1 + bfy (2))2n (2)dz + Wi, /Z:o $n(2) (1 + Ap)Zw(2)dz | I(wy) = Ly,
i

Applying the normalization Zj;(z) = z and noticing that the production in country # by affiliates from

8Note that R;(Z;) = R;;(Z;) as long as the firm with the average productivity Z; is active.
g gep y
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country iis Yy, = y(wy) [y ¢in(z)[1 + b}, (2)]2i(z)dz, we rewrite the labor market clearing condition as:

Y Y+ y(wyp) Wy /oo dn(z)(1 +/\h)ZdZ] ;((?:;)) = L. (B.16)

i#h z

Applying that z follows the Pareto distribution, ¢,(z) = yz/z=1=7 for z > z;,, where z, is the location
parameter f the Pareto distribution, and focusing on the interesting case that z; > z, we have

[ ()2 dz = T
/Z " Gul(2)dz = 2z (B.17)

Combine (B.15), (B.16) and (B.17), we obtain

2[5 7T+ ) = (B.18)
and
A
Wh(l + )\h)% I Zn
1 <”Ah> I(wy) = Ly (B.19)

Substituting I(wy,) to equation (B.19) and taking log of both sides, we have

1 Y — 1 Khh .
Cons + log(Wy,) — " log(wy,) + 5 log (Wh ) —log ( ) =0,
where Cons is a constant. Taking the difference between two equilibria with different degree of openness,

noting openness does not affect contemporary Wj, gives us:

__ Yiwy , =1 Ky
Alog(wy) = txAlog(Yh)+oc = Alog(wh). (B.20)

We can further express the change in capital uses between two equilibria as a function of prices by
combining equations (B.14) and (B.18):

Alog <%> = —yAlog(rt 4 6) — @Alog(wh),
[l

in which A log(r,li + 6) is the change between the two equilibria in the world interest rate gross of depre-
ciation (or the change in country h’s interest rate in the case of segregated bond markets). Plugging this
into equation (B.20) gives us equation (13) in the text. O
B.2.7 Proposition 3

We prove the Proposition using four lemmas, stated and proved below. We denote the focal country in

Proposition 3 by i and all others by h. We denote the wealth in country i or & at the end of period 1
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by Wy, 1 and W1, using the script W to differentiate them from the beginning-of-period wealth, W. We
denote the common interest rate in the economy r?, dropping the country-specific subscript.

Lemma B.3. For the two-period economy, the demand of country h’s labor by country h’s firms at period 2 can be
written as

LP]ZZ = W1 L (log wy,p; Oy),

where © = (B, Ana, Zn2) is the vector of parameters we focus on in the comparative statics; Wi, is country
h's end-of-period-one aggregate net worth, which depends on parameters in period 1 only; L (logwy,»; ©y,) is
independent of Wy, 1, decreasing and twice differentiable in log wy, » and increasing in each element of ©j,.

Proof. Aggregating the labor demand across country h’s firms at period 2 gives:

Lih = Wiz [ L+ Mi2)adia(2)dz) I(wiz),

h,2

1-a

P _ 1/ 7b w “ 2 _ 11—
where [(w),) = (1w—h”‘> 2, =1 = (ﬁ) , Pra(z) = ’)/ZZ,ZZ 1=,

Apply the policy function of saving we have W), » = B, 1. Therefore,

=b _ e
74 o\1-7 _ o) 1 ay—t—y _
Lz = Wi ¥ ’I 1 < w ) (1—a) e Tl B (14 M)z,

LH (log Wh2, ®h)
which increases in each element of ©;, = (B, An, 2 2)- O

Lemma B.4. For the two-period economy, the total demand of country h’s labor by firms from country other than
h at period 2 can be written as

Ly, = Wii LF (logwy, ©;),

where ©; is a vector of fundamental parameters of interest, i.e., ®; = (Bi, Aio, Zi, finz). Win is country i’s end-
of-period-one aggregate net worth, which depends on parameters in period 1 only; LF (log wy,», ;) is decreasing
and twice differential in log wy, , and increasing in each element of ©;.

Proof. Aggregating the demand of country h’s labor across firms of a country i # h at period 2, and
applying the policy functions that are characterized in Lemma 1-3 gives:

e 1 i R,’ zZ,w 0 A N
Lipp = (Wi,z /0 1+ 2i2) in2 [ﬁm((z)]eh’z” ngi,z(z)dz)l(wh,z),
i
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where

i(w2) = (A=)

Wh,2
1—w

1-a

Rinp(zwyp) = [‘Xzih(z)< ) N (5} kina(z) — (1+ 1) by (2)
Wp,2

ﬁi,z(z) = max{1+7*,R;»(z)}

i2(z) = max{7;#Riy 2(z) }
i'#h

=

11—«

Riip(z) = [“Zii/ (Z)( )U“ +1- 5] kin o (2) = (14 1")big 2(2).

Wit 2
Note that in these expressions, IAcih,z(z), Bz‘h,z(z)/ Rii2(z) are characterized in Lemma 1. As we have as-
sumed 7 and wy »,i’ # h to be constant, all these expressions are only a function of log wy, » and funda-
mental parameters, which means log wy, » is the only endogenous variable that enters £F.

Apply the policy function of saving that is characterized in Lemma 2 we have
Wiz = BiWia,

where W, is country i’s end-of-period-one aggregate net worth that depends on parameters in period
1 only. Therefore,

Ly =Y Linp
i#£h
N—1 _1 ® |fFinoaRino(z; w o
=W, %(1 — (x)% Bi(1+Aip) w3 /0 [7inz ﬁh,z((z)]eh,z)] 2$i2(2)dz.
i2

LF (log wy,; ©;)

Observe again that the only endogenous variable inside the integration is wy, 5. Thus, holding wy, , con-
stant, £F (log wy,5; ©;) increases in each element of ©; = (B, Ai2, Zio, finy)-
O

. , dl

Lemma B.5. In the two-period economy, W1 and W, depend on parameters at period 1 only, g%:\lfh,l <0,

m,

leg W,‘,l leg Wh,l leg Wi,l
in,1 Ay 7 difiny

> 0, and

are continuous in iy, 1.

Proof. It follows immediately from Lemma 2, which implies that period 1’s operation decisions maximize
the static return and do not respond to future parameters. O

Lemma B.6. In the two-period economy, the equilibrium domestic labor demand W), 1L (log Wy, o; Op) defined
in Lemma 2 is increasing in each element of ©y,; the equilibrium foreign labor demand W;1LF (log Wy, 55 ©;) de-
fined in Lemma 3 is increasing in each element of ®;. Moreover, the equilibrium labor demands satisfy:
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- Wi L (log wy ,; ©y)
x—eo Wi LF (logwy »; ©;)
lim Wzlﬁ (108“’112' Qi)
¥ —oo Wi 1 LH (log wy; ,; ©p)

= 0o, Vx an element of @y,

= o0, Vx' an element of ©;.

Proof. Equilibrium wy, , as a function of ®; and ©j, is determine by
Wi L7 (log w); o; ©p) + W1 L (logw) 5; ©;) = L.

Therefore, the equilibrium W1 LY (log wj ,;©y), which takes into the endogenous response of log wj ,,
increases in x, Vx an element of ®,.° Furthermore, note that limy, , 00 LF(log wp2; O;) = 0 and that Vx
W;,,lﬁH(log w;lz; Q)
W;1LE (log W 5 0;)
It follows from the same argument that the equilibrium W1 LF (log w}, ,; ©;) increases in ', for x" an

Wi1LF (log W ©;) o 0
O Wy 1 L (logwy ,; Op) )

an element of @, limy_. w;, , = 0. We thus have Vx an element of ®, limy_, e = oo.

element of ®; and that lim,

Proof of Proposition 3.

Proof. From Lemmas B.3 and B.4, the labor market clearing condition of country / at period 2 can be

written as
Wi £ (log wyo; Op) + Wi LE (log wyp; ©) = Lyo. (B.21)

Take total differentiation of (B.21) with respect to 7, 1,

dl i
dlogwy, Z%j:\]}h’l Wi 1 L (log wy,2; ©)) + % i1 LF (log wy,2; ;)
dffin1 L (log wyp; Op) Wi + LE(logwp; ©;)Win ’

oLH (logwy, »; O __aLF(logwy,,; ©;
in which £ (logwy,»; ©,) = W and L (log wy,»; ©;) = W.

From Lemmas B.3 and B.4, L (logwy,»; ©;) < 0, LI (logwy,o; ©;) < 0, and from Lemma B.5, W),

and W, ; are independent of @, or ®;. Therefore, holding ®; constant, leg w"z < 0if and only if:

dlog Wi
diin,1

d 10g Wi,1

Wi LM (log wyp; Op) + —2
Affin1

WillﬁF(IOg Wy2, @1) >0

d log Wh 1 d log W, 1

<0,

inequality holds when X is suff1c1ently large; it is violated when x is sufficiently small. Specifically, the

Further noting that

> 0, then from Lemma B.6, for a given x an element of @y, the

9This differs from Lemma B.3 in that here we also incorporate the impact of the increase in x on equilibrium log wy, ,. We
prove by contradiction. If not, then W;10;LF (log wj ,) must increase, which implies that log wj , must decline as @; stays the
same. The decrease in log w} , in turn implies an increase in the equilibrium W}, ; LH (log w} 5; Oy), resulting in a contradiction.
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threshold value, x*, is determined by

dlog Wi 1
difin,

dlog Wi

Wi LH (log wy,p; @y, x*) + e
i

Wl',l,CF(IOg Wy, ®i) = 0,

where Q, _, is the vector of all other elements of @), excluding x.

Similarly, holding ®, constant, leg w” < 01if and only if ©; is such that

dlog W1
dffin1

dlog Wi

Wi L (log wy,p; @) + I
Win1

W1 LE (logwy,; ©;) >0,
which holds for any x’ an element of ®;, if and only if x’ is sufficiently small. This proves part (i) of the
Proposition.

For part (ii), abusing the notation and write the foreign labor demand at period 2 as cr (log wy,2; ©; s in2),
where ©; _j is all elements of ©; _; excluding 7, to highlight the dependence of L on 7, (see LF
definition in Lemma B.4).

9LE (logwy,2; ©;) E . _
dlog wy,» < 0Oand ‘63 (log Wh,2; ®i,fﬁr 771'h,2)

By the definition of LF, wehave Ef (logwy,2; ©;, —is Tin, 2) =
oL (log w),2;0; . 7in2)
IMin2

> 0. Now consider wy, ; under any given (7 1, fjin2) determined by

Wi L5 (log wy,p; ©p) + Wi LF (log wy,0; ©; g, finz) = L. (B.22)

g hZ
dAT),

AT iy = Tlina + Aﬁl’h, and wj, , determined by (B.22) at (7, 1,7}, ,)- Take total differentiation of (B.22)

We Cons1der

, with A7/, being the common value raised for 7y, and 72, i€, 7,1 = fin1 +

with respect to A7}, and evaluate it at (’71h i)

dlog W), dlog Wi _ _
dlogw), g, Wi £ (logwjy; O) + TGt Wia £F (log w57 Oy, iy 5) + L5 (log w23 @iy, iy 2) Wia
dafy, L1 (log wy, »; @) Wi + L1 (log w}, 2; O 5, 717, ) Win ‘

Since W1 and W;; are independent of O, or ©;, and EH (log w;ﬂ; 0, <0, Ef (log w;l,z? ®;) <0,

8wh2

holding ©;,_; constant, dA—, < 0if and only if @, satisfies

dlog Wy 1
difin1

d lOg Wi,l

Wi L (log w), »; @) + —2
’ Affin1

Wi LF (log w), 5; @i, 7j2) + L5 (logw), 55 @i —, 7, 2) Wia > 0.
(B.23)

Focusing on an element x of ®;, by Lemma B.6, given the value of other parameters, there exits a
threshold value X(A7j,) which depends on the raised value A7, and the given other parameters, such
that (B.23) holds if x > X (A7, ).

. - . — dlogw, ’ _ _

Define X = sup,y c(o,,] x(A7!,), then we have Vx > %, W{:z < 0,VAT7l, € [0,Afjy]. Thus, we

have the second period wage relative to the autarky benchmark given by

log G 1 /Aﬁih dlogw;lsz , 0
og Wy » — log Wy, » = ——=adA77,, < 0.
gnz —lognz = | - g = AT,
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By the same rationale, we can show that holding other parameters constant, we can choose small enough
x' for x" an element of ®; _; so that (B.23) holds. O

B.3 A Dynamic Model of MP without FDI

In this section, we describe a dynamic model of MP without FDI, which is used for comparison in Section
5.3. This alternative no-FDI model deviates from the benchmark model in two aspects: (1) A; and py, are
set to infinity in all countries, i.e., there exist no financial frictions; (2) each firm can only produce at most
in one host country, and the production function is modified to

y =2 (K119, 9 € (0,1)

which ensures a well-defined firm boundary under a perfect capital market; ¢ will be calibrated so that
the foreign profit share implied by the modified model agrees with the one in the benchmark, to be
detailed below.

Under these deviations, firms’ optimal scale of production does not depend on their net worth. Fur-
thermore, under the maintained assumption that there is a global capital market with a common world
interest rate, firms are indifferent between finance from internal versus external sources, host versus
home countries. They supply their net worth in this global capital market and borrow as necessary for
production. Capital flows take place out of the firm boundary. In this sense, this is a model without FDI,
with cross-border technology and capital transfers detached from each other. From this discussion, it
should also be clear that capital market imperfections are the key to the rise of FDI and the exact reason
why technology and capital transfers within MNEs are generally inseparable.

Below we characterize firms’ decisions and the evolution of aggregate states in this alternative model.
Lemma B.7 characterizes affiliates” production and financing decisions, analogous to Lemma 1; Lemma
B.8 characterizes parent firms’ overseas production decisions and expected returns under the return
shocks, analogous to Lemma 3; Lemma B.9 characterizes the evolution of aggregate states, analogous to
equation (9) and its characterization in Appendix B.2.4.

Lemma B.7. Under the modified setup, for a firm from home country i with productivity z, once deciding to enter
host country h, its factor use ki, (z) and ly,(z), production y;,(z), and total returns Ry, (z) are independent of its

net worth and characterized by

ki (z) = aKihTéhfZl(Z))
(1= a)xim (Zi,(2))
lin(z) Zuhh L
Yin(z) = Zin(2)? (kin(2) Lin (2) ' 7)1
Rin(z) = yin(z) — (6 + rp)kin(2) — wilin(2),
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where
Kip = a (1 — zx)’(l"")(r,lz + (5)”‘w;11""

1— 1
min(zin) = ( thqJ) " Zip-
1

Proof. With the integrated bond market and no financial constraints, the problem of the affiliate becomes

Rin(z,en) = max y + (1—0)k —wyl — (1+7)bf,
Aok

sty =zy(z)? (K1),
0<k<e,+ b;f,

which is the same as the affiliate’s problem in the benchmark model (equation (3)) except removing the
constraint on bf. The policies for k, [, y are then obtained by the firs-order conditions and are independent
of e;. Since e;, earns the same return at the host or the home country (' = ¥ under the integrated global
bond market specification), the allocation of a firm’s own net worth is undetermined. Without loss of
generality we assume e, = 0, Vh so the funds are supplied by the parent firm directly. This gives the
return function in the lemma. O

Lemma B.8. Under the modified setup, the fraction of firms from home country i with productivity z that operates
in host country h is independent of firms’ net worth. Denote this fraction x;(z); it is characterized by:

Xin(z) = (Ei(z))e . (M)e’ for b s.t. iy R (z) < Ri(z)

) ’ Ri(z) N\ Ri(z)
Xxin(z) = [1 — (%EZ )0} + (%EZ)G . %(%&’;gz))e, for h that attains 7j;, Ry, (z) = R;(2)

1
where R;(z) = maxy Gy Ry (z), Rip(z) = (%, Y [T Rigy (z)]e) *, and Ri;(z) characterized in Lemma B.7.
Furthermore, the expected total returns of these firms before realizations of the return shocks are given by

E[Ri(zn)lz) = (1- [Ri(2)/R(2)]° ) Rile) + [Ri(2) /Ri()) (oo Ri(2) ).

Proof. Since a firm can only operate at most in one host country, a firm with productivity z and net
worth a solves the problem to maximize its end-of-period wealth, A;(z,a), which consists of returns
from production domestically or overseas and the interests earned from its net worth:

Ai(z,a) = ([mfx Rip(2)min] + (1 +11)a,

where Rj;(z) is the return that is characterized in Lemma B.7. Under the maintained assumption that
Nin = finCp and (Cp) ,11\]:1 follows the distribution that is stated in Assumption 2, we arrive at the charac-
terization of x;;(z) stated in the lemma. O

Lemma B.9. Under the modified setup and the assumption that firms save B fraction of the after-return wealth
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every period,' the aggregate states of the economy collapse to the total net worths held by firms in each country
(Wi)N.,, with the transition of current total net worths W; to future total net worths W! characterized by

wi=p( W) + [CER GG ),

returns from capital

returns from production

with B[R;(z,1)|z] characterized in Lemma B.8 and f;(z) the stationary density of firms with productivity z.

Proof. Imposing the assumption that firms save f fraction of the after-return wealth, and integrating the

firm-level after-return wealth characterized in Lemma B.8 over z and 5 we have,

1
Wi 41 :/0 apy1(w dw—/ Blar(w 1+rzt)+maXtht( w)1in)dw
— [ Bla(1 4 ) + max Riy (21 Pis(a,2) G (d dadz

= B(Wi(1 7 + [ B[Ry fis(2)iz),

where the first line integrates over firms’ net worth at t + 1 with w € [0, 1] denoting an individual firm;
the second line applies the Law of Large Number and writes the integration with the density functions;
and the last line applies the definition of W;;, E[R;;(z,1)|z] and fi(z). O

Calibration of the alternative model. For calibration of the alternative model, first, A;, yj, are set
to infinity as discussed above. ¢ corresponds to the share of revenue earned as foreign affiliates’ prof-
its which is set to 0.366, the average foreign profit share in the benchmark model. Setting foreign profit
shares equalized across models serves the purpose of isolating the dynamic effects of FDI via profit shift-
ing and firm reinvesting that are emphasized in Section 5.3. We recalibrate &« = 0.133 so the alternative
model implies the same static wage gains-MP share elasticity as in the benchmark model, which im-
plies the two models, when calibrated to the same bilateral MP, delivers the same static wage gains (see
Lemma B.10 below). Finally we assume that firms exogenously save B fraction of after-return wealth,
which ensures the evolution of aggregate net worths comparable to the benchmark.

Following a similar procedure as in the benchmark, we set the times series of 77;;, and Z; so that the
following model-implied time series agree with the data counterparts: capital/GDP ratios, GDP per unit
of labor of each country; and that bilateral multinational production as shares of receiving countries’ total
production agrees with the benchmark.

With the above calibration procedure, the only difference between the two models is that in the
alternative model, due to the absence of financial constraints, firms’ net worth (or in other words, accu-
mulated retained earnings) no longer affects the current MP. It turns out that this difference is important
for evaluating the dynamic gains from MP.

Lemma B.10. Under the modified setup, assume that the outward FDI from country h is restricted and the interest
rate is held constant, then the contemporaneous change in workers’ wage in country h in response to a change in

10Dye to the non-homogeneity introduced by the decreasing-return-to-scale production function, firms’ policy function for
the saving rate under the CRRA utility function is not wealth-independent any more. The restriction ensures that the difference
between the benchmark and the alternative models arise from the FDI-MP connection, rather than from the differences in
capital accumulation decisions.
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inward FDI policy is:

1 Y
Abgww::—L+u_ax%_DAkg<§%>, (B.24)

where YY—’Z“ is the share of production conducted by domestic firms.

Proof. Starting from

1 — ko (5
lih(z) _ ( a)Kl};Urzlh(Zlh(Z))
=l « Kihmz-hwf

1—1
o . —1
X Kipy ~ ZinWy

_ _1y_
“Zih(rll;"f"é)a(l_%)wl(ql S

Similarly,

a(1-1y  (1-a)(1-7)
in o 2y (1], + 6)" %) ’

Therefore, rewrite the labor market clearing condition as

d (1
= if:ﬁ?h—zuz +o) e

and therefore,

1
1+(1-a)(y;—1)

Y]
Alog(wy) = — Alog (Y_h:)’ with Alog(r) +6) = 0.

B.4 Micro-Foundations

In B.4.1 and B.4.2, we present our preferred micro-foundations for the capital market imperfections that
distort affiliates” and parents” decisions. In B.4.3, we then present an alternative micro-foundation for
the affiliate problem that speaks to the fact that FDI often takes place via M&A.

B.4.1 The Affiliate’s Problem: Moral Hazard

We consider the problem of an affiliate receiving e;, investment from the parent. Define

1-— (x>(1“)/a

7'L'h(Z,'h) = DCZih< +1-9.

W

As described in Lemma 1, 71, (z;;) is then the operating profit corresponding to one-unit of capital under
the optimal choice of labor. The firm can raise capital from a local partner, whose opportunity cost of
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capital is the risk-free return r¥. Let the size of the project be k, so the local partner needs to put up the
balance, k — ey,

The parent adapts its technology to the local environment in h. The adaptation process is uncertain.
The probability of success is p € (0,1), in which case the return is 77(z;,) - k; the probability of failure is
(1 — p), in which case the return is ¢ - 7(ziy) -k, + < 1. The management can make an effort to increase

the success rate to 100%. Alternatively, they can put effort into generating a intangible, non-transferable
benefit that accrues to the parent firm but does not generates cash flows. !

Let this intangible value be f(z;, wy) - k. It depends on three factors. First, the productivity of the
technology—firms with better technology, or management practices, can generate larger intangible re-
turns as well. Second, a host specific factor wj, which captures how difficult it is for the management to
divert effort/resources and can be loosely interpreted as contract enforcement in /. We assume % <0,
i.e., stricter contract enforcement (large wj) means lower return from diverting the resources. Third, it
also depends on the scale of the project. As the size of the planned project increases, the return from
this alternative use of resource also increases. We assume that f(z;,, wy,) < (1 — p)(1 — 1), (zi), which
implies that it is jointly efficient for the parent to exert effort. -

The parent offers a contract to local investors, which specifies the size of the project, the investment
from the local partner, and the return to each party in different scenarios. Because parent efforts are
non-verifiable, the contract can only condition on the outcome of the adaption. Formally, the optimal

effort-inducing contract solves the following problem:
max N(Zih)k — Xs,
k,xg,xp
st x5 > (1+10)(k—ep), (PC)
(7t(zin)k — x5) > p(7t(zin)k — xs5) + (1 — p)(¢- 7(zin)k — xp) + f(2z, ) - k, (IC)
t-7t(zin)k — xp >0,

7T(Zih)k —xg > 0.

Given the investment from the parent e, the contract chooses the size of the project and the payout to
local investors under success or failure outcomes (xs and xr, respectively).

The objective function is the return to the parent if it exerts effort, in which case the success rate
is one. The first constraint is the participation constraint of local investors; the second is the incentive
compatibility constraint faced by the parent; the last two are the constraints arising from limited liability.

The solution to the contractual problem is characterized by the following proposition.

HExamples of such non-transferable benefits include tacit knowledge about the host and the brand recognition of the parent
firm. The parent might divert affiliate resources for experimentation of new products, which generates knowledge useful to
the parent but of little value to the local investor; alternatively, the parent can divert resources into marketing, which increase
the overall brand recognition of the parent, but this recognition is not transferable to the local partner.
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Proposition B.1. In the optimal solution, the first three constraints bind, and the solutions are

Ap(l—i—rZ) ¢ — (1—|—rZ)

Ap(1+7h) — <AP7T(Zih) - f(zih/wh)) (1+7)) — (7T(Zih> - f—(ZiAh};wh)> !

xXp = - 7(zin) - K,
*
S

k* =

where Ap =1 — p.

Under the technical assumption that (77(z;) — f(z"Ah—;‘]”)) < 1+ holds, which means the non-

effort return cannot be so low that the moral hazard problem is not binding, the above solution im-
plies that first, there exists a constraint akin to a collateral constraint, forcing the leverage to be below
(1+r2)

(47— ((zp) - L))

Intuitively, when the adaption fails, everyone can infer that the management did not put effort in the

; second, the local partner’s return to investment is k*x%eh =1+ rZ.

right task. However, since affiliates are a limited liability entity separated from the parent, the maximum
amount the local investor can receive in this state is ¢ - 77(z) - k*. This in turn implies that for the local
investor to break even, the payment under success, xg, needs to be large enough. A large x5 blunts the
incentive for the parent to exert effort, and more so when % is higher.12 Thus, the solution characterize

the highest leverage in which effort can be incentive compatible.

[ (zinon)
Ap

effect of the effort on the maximum leverage. All else equal, if wy, is lower, the feasible leverage will be

Note that the maximum local finance ratio increases in (71,(zy) — ). This captures the net

lower—with poorer contract enforcement institutions, the return from diverting effort to the intangible

production is higher and it thus becomes more difficult to motivate effort, limiting the leverage. Now

. . o 13 . s 1+1’b
consider the special case of f(z;,, wy,) = Ap(my(zin) — wy),”” under which we have k* = me.
. I+ T 1s . . .
Define pj, = ﬁ, it makes clear the source of variation in the affiliate financing decision across
n) —Wh

countries and over time. Cross-sectionally, w;, matters more; over time, heightened interest spread, due
to the tightening of the credit market, discourage local investors from singing on board. Our benchmark
model corresponds to this special case with yj, treated as a reduced-form parameter.

In this model, the payoff to local investors resemble both equity and debt. It resembles equity, as it
is determined by a state-contingent payout policy. It also resembles debt, as only one state (successful
adaption) will realize in equilibrium, so local investors are earning a fixed rate of return which is exactly

equal to the opportunity cost of their capital—the interest rate.

B.4.2 The Parent’s Problem: Defaultable Bonds

This section develops a model of defaultable bonds for the parent that micro-found the collateral con-

straint at the parent level, specified in problem (4) of the text.

12Tn our setting, both limited liability and unobserved effort play a role. Without limited liability, the local partner can induce
effort by making parents pay more in the event of a failure. Without unobserved effort, the contract can condition on effort and
the optimal contract will feature a higher maximum leverage.

13The specialization essentially assumes that the extra gains from diverting efforts to produce the intangible led by a higher
zjy, is just balanced off by the gains from using the efforts to produce the contracted output, so the moral hazard problem is not
worsened by a higher or lower z,.
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A parent firm in country i with net worth a determines whether and how to scale up, after the realiza-
tion of productivity z and idiosyncratic wedge draws {n, },. It faces a schedule of equilibrium-determined
bond price q;(z,a,b), in which b is the size of the bond to be repaid next period, and g;(z, a, b) is the value
of the bond in the current period (i.e., 1/4;(z,a,b) — 1is the net interest rate for this bond, and g;(z,a,b)b
is the cash received in the current period.) Bond prices are a function of (z,a,b) because firms” default
decision depends and only depends on these variables, to be detailed below.

The total size of funds used for investment is thus a + g;(z,a,b)b. The firm can default on the bond
at the end of current period; the cost of default is that ¢ € (0,1) fraction of the firm’s total funds will
be confiscated. Defaulting also incurs a deadweight cost in the sense that only ¢ € (0,1) fraction of the
confiscated funds is directed to the lender. The firm strictly prefers to default on the bond if and only if
the total benefit of defaulting is greater than the total benefit of paying back the bond:

Ri(z,m)[a +qi(z,a,0)b]—v(a + qi(z,a,b)b) > Ri(z,1)[a + qi(z,4,b)b] — b

24
Sb> ———a. B.25

1—vqi(z,a,b) (B.25)
The bond price schedule is determined by the zero-profit condition of the competitive financial interme-

diary, whose cost of capital is 1 + 7¥:

< —72 g b+1(b> g 7+ (a+4i(z,a,b)b) = qi(z,a,0)b(1+ 7)),

_— )L
~ 1—-1qi(za,b) 1—1qi(z,a,b) )

payment upon no default confiscated funds upon default

which gives the equilibrium bond price schedule that reads

7t
gi(z,a,b) = ! 7
e b #
1+7r0— iy b’ a” 1—y/(1+7h)

Given the price schedule, the firm’s returns net of interest payments as a function of b, taking into account
the default option reads

b 04
RY(z, —b)—b, if-<
HEm @t h) a1
Ri(z,a,b,y) = b v
(Ri(z 1) —)(a+qi(z,a,b)b), if > 1— /(141

With ¢ < 1, the optimal choice in the non-default range of £ ; (e, 7 b < T) offers a strictly higher

(1+

return to the firm than in the default range, and R;(z,4, b, 11) is increasing in b in the non-default range.
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Hence, the firm will always choose the maximum non-default leverage, given by

* Y
b‘ = —1
1=/ (4
* 7,% Y
= ‘Z,Dl,b' b: = —— .
qi( i )b; 1—q 41

cash received in the current period

Interpreting this solution through the lens of the collateral constraint model presented in the main text,

_r
1—y+rb°

is smaller (poor institutions) or when r? is higher (tighter credit market).

it implies a collateral constraint given by b < Aja, with A, = This constraint is tighter when -y

The main message from this model is that because defaulting is socially inefficient (captured by
t < 1), the equilibrium bond price will be such that the firm chooses not to borrow beyond a non-
defaulting threshold of the debt level; below that threshold, firms endogenously choose not to default,
so the bond price will be the same as the risk free rate in equilibrium. This micro-founds the collateral

constraint presented in Section 3.3 of the text.

B.4.3 Alternative Formulation of Affiliate Problem as M&A

This subsection presents a tractable alternative model of FDI in which the foreign parent chooses host
investors’ extent of involvement in the affiliate and then splits the profit with them via Nash bargaining.
We show that this model nests the benchmark model as a special case where the choice of host investor
involvement is limited and host investors’ bargaining power approaches zero. This demonstrates how
the benchmark model can also capture the essential features of FDI that takes place via M&A.

Supply of local investment. As in the benchmark model, at the beginning of each period, firms
decide whether to be active and if so, where to invest. Active firms pick the host country that offers the
highest return. Idle firms invest all their funds through a representative domestic mutual fund and earn
an average return of ) (instead of lending at the market interest rate as in the baseline model). The
supply of funds to the representative mutual fund of country / is

By = [ B!z (b (2 ) < 0)gu ()G ln)dz,

where B{f (z,1) is determined by a cutoff rule similar to that in Lemma 2, except that the return from being
idle is rflVI, to be characterized later, instead of ri’l in the baseline model. The representative mutual fund
allocates B ;f tirst to affiliates of foreign firms. The remainder of B?, after all such investment is made, will
be sent to the bond market (to be lent to parents) to earn a risk-free rate. We view the affiliates receiving
investment from this fund as joint ventures between the foreign parent and the domestic mutual fund.
The mutual fund is an equity investor that splits the rent with the foreign parent. Moreover, it also
involves in management and affects the productivity of the joint venture, as described below.

FDI mode of entry choice. Consider an active firm investing ej, in host /. It meets with the manager
of the host mutual fund, chooses among a menu of different modes of cooperation for the joint venture
(which determines affiliate finance and productivity). The two parties then bargain over the surplus for
the proposed mode.

There are M modes to choose from. A ‘mode” involves two components characterized by a couple
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( y{z, X{Z), j =0,1,.., M. The finance component, y{i, determines how much the local partner contribute
as an equity partner. Under mode j, the host partner contributes  for each dollar the foreign parent

brings in. Following the notation in the text, we denote the policy for host investment bfh’] (z,ep):

£ ,
by (z,en) = pl, - en.
j .
The equity share of the host partner is then 11—’7] The technology component, x}, captures the elasticity
P

of affiliate productivity with respect to parent productivity:
i1y
Zin(z,j) = z’fizi X, (B.26)

A higher XL means the productivity of an affiliate is more like the parent and less like a typical firm in
the host country. When the local partner (the mutual fund) holds more shares, they likely have a larger
influence over the production technology and management practice of the affiliate. To capture this, we
assume that within each host 4, yi and XL are negatively correlated across j—to use more host finance,
the parent has to give away more influence on affiliate production; conversely, to benefit more from the
host technology, the parent needs to give out more shares.'* An affiliate can thus be viewed as a joint
venture that combines technology and capital from both foreign parent and domestic partner, capturing
the essence of M&A FDI. Without loss of generality, we assume that y{l increases in j. A special case is
when j = 0, which corresponds to ;) = 0 and ) = 1. Under this choice, the affiliate depends solely on
the parent for both finance and technology, so this resembles greenfield FDI that uses no host financing.

For any given choice of j for (],til, X{Z), the parent and the representative mutual fund bargain to split
the surplus. The total operation profits of a joint venture, if formed under mode j, is

T (z?dvzl*)dq) NCERTARY: (B.27)
h h My, hs .

1 (1—-a)/a
I

where 7,(z) = (xz(w—> + 1 — 4, is the operation profit for each unit of capital when labor is

chosen optimally. Equation (B.27) makes it apparent that the central tradeoff in the mode choice is one
; 1y
between scale (1 + ,uL) and control (nh(zxizlll ).
The outside option of the parent is to operate the affiliate alone (j = 0), with the following return:

T (2) - en,

with 7;,(z) defined as above. The outside option of the host mutual fund is to lend the pledged fund,

bfh’j , and earn a risk-free rate r}. The total surplus from the joint venture is
j 179(’; i i
(252, M) - (L4 ) - en — m0(2) - e — (1 +7) - e

The surplus is split between the two parties via Nash bargaining. Assuming the bargaining power of

the parent firm is w and the bargaining power of the mutual fund is 1 — w, then the return to the parent

14We take the negative profile as a reduced-form technological constraint that is specific to each country. Its micro-foundation
is beyond the scope of this extension.
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from investing ej, in host & under mode j is

Ris(z,en,]) = e+ (ma(e) + olm(92) )1+ ) — mu(2) — (1 4+ 1)
=€y Rih (Z,j). (B28)

And the return under the optimal mode choice is:

Rin(z,en) = ey -mjax Rin(z,7), (B.29)
with the corresponding decision rule, j;;(z), defined as
jin(z) = argmax; R (z, ). (B.30)

Empirical implications The aforementioned tradeoff between scale and control implies that the
mode choice will vary across firms and host countries systematically. Consider first a highly productive
parent firm entering a poor country (with low z;). Forming a joint venture might lead to such a large
productivity loss that the parent prefers to carry out the project alone. On the other hand, when a less
productive firm is looking to enter a high-income country, forming a joint venture offers two potential
benefits: higher productivity and access to host finance.'> These predictions appear consistent with the
data (Nocke and Yeaple, 2008).

Closing the model Note that equations (B.28) and (B.29) are both static and linear in e;,. We can
therefore solve the mode choice j as a function of productivity z only, as in equation (B.30). The solution
generalizes the cutoff rule for b}, (z) in the baseline model (describe in Lemma 1). Replacing R;,(z)
defined in equation (5) of the baseline model with equation (B.29), then the rest of our model machinery
follows, subject to the following adjustments on the capital market clearing condition and capital returns.

The aggregate demand from foreign affiliates for host equity investment is

Bh_Z/b 2) i (z

where b}, (z) = yﬁh( ),
The return to the domestic mutual fund in host & from investing VL capital in a joint venture under

mode j with a parent firm from country i with productivity z is

5, (z) = (1 —w) (ﬂh(z?djh 1 )d )(1 _i_‘u]th( )) o nh(z)> +w(1 —Hh)yﬁ"( ).

Under an integrated world credit market, the average return from investing in the country 7 mutual

15The second benefit is smaller if the cost of capital in the host country is high.
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fund rM is determined by

S

Bi(1+1) = (1+ri)- (B — By) -1(By > B;) +[1(B; > B}) - % +1(8f < B T [ () (2)dz.
h i

Total return Debt return

Equity return

(B.31)

The left side of the equation is the total return to the mutual fund. The first term on the right side is the
return from lending to domestic parents in the form of debt, of what is left from equity investment. r? is
common across countries / and denotes the world interest rate. The second term on the right is the total

return from equity investment in all affiliates. When B} > By, i.e.,, when the demand for equity from

S

affiliates exceeds total supply of funds to the mutual fund, the equity investment will be rationed to %

h
fraction of the firms randomly.

Under country-specific credit market, the domestic credit market clearing condition is,

B; = B, + B},
Bl = [ B} () > 0)gu(z)dz, (B.32)

that is, the total supply of capital to the mutual fund equals the sum of credit and equity demand. The
domestic risk-free rate, 17, clears the market and determines rM analogously to equation (B.31).

The baseline model is a special case with the following restriction: w = 1; only two mode choices,
#9 = 0and p}, > 0; and one single productivity elasticity for both cases, ) = x}, > 0. As this extension
makes clear, the baseline model captures essential features associated with M&A. It also provides a

justification for why host finance should be interpreted as capturing both equity and debt finance.

B.5 Isomorphism

The benchmark model adopts a homogeneous good assumption. In this subsection, we show that if cap-
ital is used as fixed costs for the production of differentiated varieties and if the fixed cost increases with
real income, then an environment with CES aggregation and monopolistic competition is isomorphic to
the benchmark setup.

Consider there being a single final good used for consumption and investment, which can be assem-

bled using intermediate-goods varieties in any country h according to
My, o—1 %
Y, = ( qh(w)TdaJ) ,o>1,
0

where Mj, is the number of varieties in country /1, and w denote a differentiated variety. To establish
isomorphism we assume there is no trade between countries, so M}, is the measure of varieties produced
in country h.

Denote X, the aggregate expenditure in country /, the demand function for each variety w is thus

_ Xupu(w)™?

Qh(w) P]/'{fo'

7

37



where P, is the aggregate price index
M, L
o 1—0 1-0
b, = [ /0 P, (w)dw] .

Assume the fixed cost for opening each product line is (%)K, with x being a positive parameter
and ’15—: being the real income of country h. This specification captures congestion from other firms’
production and dampens a potential ‘scale effect’, and implies that entry cost rises with development
(Bollard et al., 2016). After paying up the fixed cost, each product line produces a differentiated variety

according to

in which z}, 7 is the affiliate productivity,'® and production input labor ! is recruited from the host coun-
try labor market at a competitive nominal wage rate @j,.

Each affiliate owns a collection of product lines, financed by both parents and local investors. After
production, the affiliate can recover 1 — J fraction of the setup cost for the product line, analogous to the
non-depreciated capital in the neoclassical setup. For each individual variety, facing a downward sloping

demand function derived from the CES preference, the affiliate solves:

I1(zy) = max pg — wyl

pal
X —0
s.t. q= ;ﬁg
h
q = Z?%ll
1
The optimality condition gives
4 Wy,
P=o 1 27
zi !
D
— Zip_
q P}}_g‘ ’
Xy (S w,) 7
l h ( g'flliah) Zzh,
Ph
1 X (5 @) zin
H(Zih) = — g Pl—U
h

The rate of return to capital investment in the product line (made in the form of final goods) is

_ 1(zin) /Py 1o N @\ X
nh(zih)_WJrl_é_E(a—l) <p_h> <P_h> Zin+1-6 (B.33)

16The elasticity of productivity in z;, happening to be ﬁ can be viewed as a normalization of the scale of z;,.
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Now we move to characterizing the decisions of the parent. Assume each unit of equity investment
by the parent in host & can be levered to open multiple product lines, and the maximum leverage ratio
is (1 + py,). The return to investment in host #, factoring in the leverage, is

Rin(2) = maxe(z(2) (1 +6) — (1+ )b

st 0 < B <y,

We can similarly derive the fraction of firms with productivity z from home country i investing in host
country h, denoted by é;,(z) , and the return on net worth, R}(z, 1), which accounts for the idiosyncratic
return shocks as in Lemma 3 for the baseline model .

Denote 1;,(z) the density of investments from country i to country / by parents with productivity z .
At the optimal choice of the parent firm, ;,(z) = (1+ A;)é;(z)¢i(z) as in the benchmark model. Denote
kin(z) = 1+ b}, (z) the measure of product lines for each unit of investment from the parent. The labor
market clearing condition in host country / is

1K .
b= ﬁ: Z / ilzlg: "2 (2)kan () (2)dz. (B.34)

The intermediate-goods market clearing condition states that
(o8 wh 1-0 ~ _ X5\ ¥
3 I G5 ) kG = (3" (B.35)

A sequential equilibrium is a time sequence (time subscript omitted) of (?;,”l, ?g: r?, ¢i(z )) s.t. the
labor market, goods market and global bond market clear, and the transition of ¢;(z) is consistent with
the policy functions and the Markov transition density of exogenous productivity processes.

Recall in the baseline model with homogeneous good, the unit return of investment is

1—a\(1-a)/a
nh(zih) = DCZih( ” ) +1-— 5, (B36)
the labor market clearing condition is
Ly = Z/o H(wp)2in (2)kin (2) Yin (2)dz, (B.37)
i

1/a
where I(wy,) = <1w;h"‘> , and the goods market clearing condition can be written as

Y=Y /0 " (w2 (2) ki (2) i (2)dz, (B.38)

where

39



Comparing equations (B.33), (B.34) and (B.35) with (B.36), (B.37) and (B.38), we see that by setting (17 =q,
Zg—: = wy, k = 1,and ’;—; =Y, the model with CES preference and monopolistic competition is equivalent
to the model under neoclassical production for all static conditions. Given the decision rule for capital
accumulation, it follows that the dynamic behaviors of the two models coincide, too.

The assumption that the fixed cost of setting up a product line is proportional to the real income
of a country is crucial for the isomorphism because it exactly offsets the scale effect. More generally,
when 0 < k¥ < 1, larger economies offer a higher return for each product line and hence a higher
return to capital investment, so the two models are not isomorphic. Nevertheless, the CES-monopolistic
competition setting still retains all the tractability of the baseline model, and could be used to study the

interaction between FDI, growth and trade.

B.6 Extensions
B.6.1 Firm-Level Switching Cost

The baseline model assumes that firms repatriate their profits and invest again in desired destinations
every period. This may generate more switching among destinations compared to the data. This subsec-
tion shows that the model can be extended tractably to allow for the ‘stickiness” in firm-level destination
decisions. This extension would be useful for firm-level analyses or answering questions at the business
cycle frequency. Given the focus of our quantitative exercises on the medium-run dynamics ( our two
decomposition exercises both focus on an episode of 6-7 years) of aggregate FDI, we choose to abstract
from this extension in the main analysis.

We introduce option values in firms” investment decisions by assuming state-dependent FDI return
wedges. Recall that 7, is the systematic component of the return wedge.!” In the main text, we assume
these wedges to be the same for all firms from i investing in h. In this extension, we allow 7; to be
dependent on where a firm operated in the previous period, denoted by /_1, as below:

Tion = T, [1 +0-1(hy = h)]~ (B.39)

In equation (B.39), 17, captures the return wedge for a firm from i opening up an affiliate in £, if in the
previous period the firm was inactive or operating an affiliate outside country h. If, on the other hand,
the firm had an affiliate in host & in the previous period, the mean return from investment would be
higher by a factor of : > 0. The difference in return captures the cost of starting up a new affiliate in or
switching to a new host, which could include investment in both physical capital and intangibles such
as a supplier network and local knowhow.

The timing of the decision is the same as in the benchmark: the parent firm sees the realization of
¢ and decides whether/where to operate (h), and how much to reinvest (e). Let h_; = 1,..., N denote

the host country of an active firm in the previous period, and slightly abusing the notation, let 1_; = 0

7In quantification we specify 7;;,(z) = 77;,z"-. The description here omits z and time subscript, as in the main text.
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denote a firm that stayed inactive in the previous period. The Bellman equation for the parent firm is:'®

on,(28,a) = max Loy (z8,0)

h=0,1,..,.N

vin_n(z,g,a) = max log <R?h(z)17ih71,h§ha — a') + BE[vy(2,¢',d')|z], h=1,2,..,N

vin_0(2z,¢,a) = rr}lz,axlog ((1 + 12)Zoa — a/> + BE[vy (2, L', a")|z], (B.40)

in which v, , denotes the value of a parent firm from home country i operating in country h_; in the
previous period. v;y simply refers to the value of a previously idle firm. The parent chooses the desti-
nation h that offers the highest value v;, | ,. Depending on whether a firm chooses to be active in the
current period, vy, _, j takes different forms. For active firms investing in &, then the net return to invest-
ment is given by RY, (z)7;;(h—1)Cxa, where R, (z), defined as in equation (7), is the return on net worth
conditional on the destination choice /# and summarizes the optimal financing and production decisions
after the choice of / is made. For idle firms, the return is simply (1 + ?){oa, i.e., the product of risk free
rate, an idiosyncratic shock for being inactive, {y, and total net worth.

We solve the optimization problem by guess and verify. Suppose the value function is given by

1
1-p

That is, the value function conditional on the choice of i can be written as the sum of two components.

vin_n(2,G,a) = 0ip_, n(2,0) + log(a), h=0,1,..,N. (B.41)

The first is a log function of current net worth; the second is a function that depends on the firm’s
productivity, operation status of the previous period, and realization of the current idiosyncratic shocks,
but is independent of net worth. Then by our guess,

vin_,(z,,a) = max {@ihfl,h(z,g)} + log(a). (B.42)

1
1—p

EZ31'}!,1 (z,ﬂ)

We define 9, , (z,{) = max, {ﬁihfl,h(z,g ) } It captures the value of the optimal location choice & that is
independent of net worth.
Substituting equations (B.41) and (B.42) into the right hand side of (B.40), we obtain:

o, 1(2,8,) = max { og (R, (2)7(h-1)Gua — ') + PE[ow(2,8)|z] + £ glog(a) i 70

o_,0(z.€,a) = max {log (14 74)coa — ') + BE[on(2, ) 2] + L 5 log(@) } (B.43)

Conditional on the choice of h, the first order condition over 4’ in each of these two cases give:

ay,  n(z,8,a) = 5{ ?h(z)ﬁih(hfl)gh}ﬂr h#0
a0 = B(L+71])oa. (B.44)

18To highlight the state-dependent feature of systematic return wedges, we make the primitive shocks ¢ an explicit argument
of the value function and policy function, instead of # which have already incorporated the systematic component.
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Now we characterize the choice of & (the probabilistic rule before the realization of ). Plugging
equation (B.44) into equation (B.43), we obtain:

vin_,1(z,8,0) = log (BIRY, (2)7n (h-1)]) + PE[0y(2,§') 2] + log(£y) + 7= log(a),  # 0
=V 1(2)

v ,0(z,G,0) = log (B(L+) ) + BE[ow(2,¢)|2] +log(%o) +

=Vin_,0(2)

1
1-p

1
=8 log(a) (B.45)

For both cases, the sum of the first two components is defined to be Vj; , ,(z). It captures the value that
is independent of  and net worth, if destination & is chosen and the subsequent consumption-saving
decision is at the optimal. The location choice from the first line of equation (B.40) then reduces to

Vin ,(2,0) = max [Vih_l,h(z) +103(Ch)]

.....

At this point, it is necessary to make distributional assumptions on ;. We deviate from the distribu-
tional assumption made in the baseline model, and specify log((;) to be i.i.d. across parent firms and
host countries, drawn from a Gumbel distribution with scale parameter 1/6 € (0,1), i.e., with probabil-
ity distribution function (PDF)

fiog(p)(x) = Bxp  — 6x — exp(~67)), Vx € R

We can then derive the probability that a firm with productivity z chooses location h:

e p—— Vi 11(2)]
€in_ z2) =
h_yh YN exp |:9‘/ih—1fl(z):|

, (B.46)

and the expected value of Vj,_,(z,{) before the realization of  and the choice of h:

Vin_,(z) = E[Viy_,(z,0)|2]

= 5 gtos (Lo [ 562 347

where 7 is the Euler-Mascheroni constant. Combining equations (B.45) and (B.47) and noticing E[v;,(z',{)|z] =
E[Viy(z")|z] by the Law of Iterated Expectation, we have the following functionals for {Vj,_,(z), Viy_, x(z) }:

Vin_,(z) = % + %log (éexp [GVih,l,ﬁ(z)D

Vin_,n(z) = BE[Viu(2')|2] +

{log (BIRS, () (h1))), it h =1,..,N -

log (/3(1 + r?)), if h = 0.
The above system of equations can be solved for Vj, , 5(z) as a function of z via standard numerical
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methods, such as value function iterations. We can plug the solution into equation (B.42) to verify that
the guess specified in equation (B.41) holds. The probabilistic rule for location choice is then given by
equation (B.46).

Aggregation. The expected return conditional on choosing location # is given by:"
z,h_1,location h attains maximum]

Rfy(z,h1) = E [R?h<z>mh<h_1>ch
= R}, (Zexp[ Vi i <>—whl,h<z>>])ér(1—§), (B.49)

where I'(-) is the gamma function.

Utilizing that the decision rules are linear in the parent firm’s net worth, to compute the aggregate
quantities in the model, it is sufficient to track the wealth density of firms at each productivity level z by
home country i and location choice in the previous period /_1, denoted by ¢, ,(z). At the stationary
equilibrium ¢y, (z) should satisfy the following transition:

00 = T [ s (2R o) (2 )

where RY (z,h_1) is the expected return on net worth conditional on choosing /, characterized in equa-
tion (B.49), and f;(z'|z) is the conditional density function for the Markov productivity process in country
i. Due to the stickiness of the parent firm’s investment decision, the aggregate state includes the wealth
densities of firms conditional on their last-period location choice as well as their predetermined home
country, increasing the complexity of computation by a factor that is equal to the number of countries,

but the separability between z and a remains and the algorithm for the baseline model applies.

B.6.2 CRRA Utility

This subsection shows that the feature that makes the model tractable, the separability of parent produc-
tivity z and net worth a in decisions, holds when entrepreneurs have a more general constant-relative-
risk-aversion (CRRA) utility. To shorten notations, we omit the time subscript.

The Bellman equation of the parent is given by:

vi(z,m,a) = max u(c)+ BE[vi(,n,d")|z]

C/ﬂ'/{eh}ll:jzl'bH
Y ey =a+b"
T
—a<b? <Aia
c+a =Y Riy(z,en)imen — (1+17)b",
T

1-0

with u(c) = {—. Parameter ¢ > 0 governs the degree of relative risk aversion. Because the change in

9To show this, first notice that <V,Ah71,h(z) +log(Zy) ‘h attains maximum) follows a Gumbel distribution with location pa-

rameter Llog (Zh _o&XP [ i i (2 )} ) . Then apply that the exponential of a Gumbel-distributed random variable follows the
Frechet distribution to get the de51red results.
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static utility does not affect static profit maximization at the affiliate level, Lemma 1 holds and moreover,
the parent will follow the same cutoff rule for leverage at the home country, as specified in equation (6).

The dynamic programming problem therefore reduces to:
v(z,1,a) = maxu (R*(z,n)a —a') + BE[v(z',y',a")|2], (B.50)
ﬂ/

where R¢(z,17) is as defined in equation (7).
We proceed using a guess and verify strategy. Guess the value function takes the form

alfa

v(z,n,a) =0(z,1) 1o

Plug the guess into the right hand side of Bellman equation (B.50), we have

[a/]l—a
max u(R%(z,)a —a') + BE[0(z', 1) |z] —
al J—
The first order condition with respect to a’ gives
a
a R'(z1) ., (B.51)

~ 1+ (BE[(z,')]z]) 17
and
¢ = [BE[6(Z,y)|2]] V7 -,

Note that in this setting, expectation about future environment enters the current capital accumulation
decision. Plug equation (B.51) into the right hand side of the Bellman equation:

_ 1 (BE[0(z, n)|z]) /o, 77 BE[3(z,7)2] R%(z,1)a
”(Z""“)‘1—0-{1+</31Ew<zcn'>\z1>WR (7"’”“} L {1+(ﬁlE[@(Z’,ﬂ’)\Z])“”}

Comparing this with the guess, v(z,1,a) = 9(z,1)i—;, gives

-0

N R’(z, e N —(1-0)/c N
o) = { T pEn e e LB BEl( ).

Integrating over , utilizing that R?(z, ) has closed-form representations we have

Elo(zn)l) = E[R* (1)~ [2][1 + (BE[0(Z, )| 7] [(BElo(, 1) 2)~1=7° + BE[a(, ') 2]
(B.52)

By the Law of Iterated Expectation

E[o(z',1')|2] = E(E[o(z/1')|2]

2).

44



Denote

then equation (B.52) reduces to

(=) = EIR"(z,1)' [z [1 + (BE[o() ) 7] [(BEI(E)|2)) 0= + BE[6()[2]],  (B53)

which defines a functionals for 9(z), for which we can solve using the standard method (noticing IE[R"(z, %) ~7|z]
can be derived in closed forms similar to Lemma 3). Plugging the resulting 7(z) into equation (B.51), we

arrive at the policy function for internal capital accumulation a’.

C Quantification

Section C.1 describes the construction of the data used for quantification. Section C.2 details the cali-
bration procedures. Section C.3 conducts an additional validation exercise and highlights the general
equilibrium effects by comparing the predictions of our multi-country experiments to the predictions of

counterfactual experiments carried out on individual countries.

C.1 Additional Sources of Data for Calibration

GDP, capital, and effective employment. The time series of GDP, capital stock, and effective employ-
ment used in calibration are all obtained from the PWT 9.0. The data series for GDP and capital stock
are cgdpo and ck, respectively. Effective employment is calculated as the product of employment (emp)
and human capital (hc).

Bilateral FDI. Our quantification requires bilateral FDI stocks over 2001-2012. We construct this
dataset by combining the bilateral FDI stocks for 2001 from Ramondo et al. (2015) and a panel of bilateral
FDI flows for 2002-2012 we newly assemble from the publications of UNCTAD. With these data, we
measure the total FDI stock from country i to country / at the end of year ¢ as:

EDI Stock;;, ; = (1 — §)FDI Stock;y, ;1 + FDI Flowy, 4, (C.1)

in which ¢ is the depreciation rate for capital, obtained from the PWT. We take the following steps to
check the quality and ensure the consistency of the data.

Sample country representativeness for the World FDI. A few economies outside our sample might
carry disproportionate weights in world FDI (some of these have more inward FDI than our sample
countries, but are excluded because they are not in the Ramondo et al. (2015) dataset). This raises the
question of whether the aggregate FDI in our sample aligns well with aggregate world FDI. Figure
C.1 shows that, although the sum of FDI flows among our sample countries is smaller than the sum
across all countries, the two series show a similar trend.?’ Moreover, a simple adjustment can reduce the

difference between the two measures by half. Specifically, countries outside the sample but nonetheless

20 Aggregate FDI between all countries in the world is separately reported by the UNCTAD.
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Aggregate FDI Inflows: Level
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Figure C.1: Sample and World Aggregate FDI Inflow

Note: the figure shows the aggregate FDI between our sample countries (raw as well as adjusted for offshore financial centers for U.S. and
China) and the aggregate world FDI. Units are in million current price USD.

attract/send a large amount of FDI are usually offshore financial centers, which act as intermediaries
for investment in third countries. For example, Hong Kong has been an important intermediary for
mainland Chinese enterprises to invest abroad and for the rest of the world to invest in China; similarly,
as the most important sending country of FDI, the U.S. also invests heavily in Bahamas and Panama,
presumably to direct investment elsewhere while avoiding taxes. Given that China (mainland) and the
U.S. are among the largest countries, we add back the bilateral FDI involving U.S. and China that might
have gone through the following offshore financial centers: Hong Kong, Cayman Islands, Bahamas,
Dominica, British Virgin Island, Panama, and Luxembourg. We make a proportionate assumption in this
adjustment by redistributing the FDI flows from China and the U.S. towards offshore financial centers
to other sample countries based on the shares of these sample countries in outward FDI from China and
the U.S,, respectively. We make similar adjustments for inward FDI to China and the U.S. The red line in
Figure C.1 shows that these adjustments alone reduce the gap by a half.

Missing values in the FDI data. Both the initial FDI stocks from Ramondo et al. (2015) and our
subsequent flows have missing values (they are excluded in Figure C.1). Ramondo et al. (2015) impute
stock values based on the reported number of affiliates. For quantification, we use this imputation (note
that we do not use imputed values for empirical analysis). We assume the remaining missing values in
the initial bilateral FDI stock are zeros.

The bilateral FDI flows in equation (C.1). For each pair of countries, we observe potentially two
reported values for bilateral FDI flows, one from the host country and the other from the home country.
When both values are non-missing, we use the number reported by the source country, as this likely
captures the ultimate source country of investment more accurately. When both values are missing, we
consider the following scenarios. First, if a country pair has a recorded zero in all years aside from the
year with missing values, we replace each missing value with zero, too. Second, if a country pair has one
or more gaps between a string of positive values, we impute these missing values. We calculate the shares
of the destination country in the home country’s total outward FDI flows in years with available data,
linearly impute the shares, and calculate the corresponding bilateral flows based on the imputed shares
and the home country’s total outward FDI for the years with missing values. After these two procedures,

the remaining missing values are mostly from country pairs with missing values for the entire sample
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period. To avoid extrapolation, we simply assume these values are zero.

Currency and price adjustments for FDI flows. The FDI flows from the UNCTAD are denominated
in current price dollars, whereas the capital stock and GDP from the PWT are in constant prices. For
consistency, we first calculate the ratios between FDI flows and GDP of destination countries in current
price dollar in each year. We then multiply these ratios with the constant-price GDP from PWT to obtain
the constant-price FDI flows.

Affiliate financing. We use the BEA data to construct the time series of affiliate financing compo-
sitions. Conceptually, an affiliate could be financed by investors of three different origins: the home
country (including but not limited to the parent company), the host country, and third countries. Each of
these three groups can then be further classified into creditors or equity investors. Given that our model
is not designed to study capital structure choices, we will bundle equity and debt together. In our model,
affiliate finance comes from only two sources: home and host countries. Presumably, most third-country
investors only come on board because the backing of the parent firm. Through the lens of our model,
therefore, it is most appropriate to treat this as funding from the parent country, raised with the parent
net worth as collateral.

There are two separate measures for the share of finance from the host country. The first measure is
based on the statistics on the composition of external finance, available for 1983-2008. During these years,
the overseas affiliates of U.S. MNEs report their sources of finance from the three groups of countries
(host, home, and others). This dataset can be used to directly construct the host finance share, but it is
discontinued after 2009.

The second measure is constructed as the ratio of two variables: the total position of U.S. investment
in affiliates in a host country, and the total assets of U.S. affiliates in a host country. These two series
cover our entire sample period, but in these series third-country finance is grouped with host finance in
reporting, which inflates the influence of host countries’ financial markets.

We combine the two measures to construct the series of host country finance share. Between 1983 and
2008, we use the first measure. Between 2009 and 2012, we use the initial level from the first measure in
2008, together with the yearly change in percent of the second measure, to impute the host country finance
share in the balance sheet. The underlying assumption for the imputation is that the yearly changes in
these two measures after 2008 are correlated. This assumption cannot be tested directly, but we can test
if it holds before 2008. Figure C.2 shows the residual plots when we regress one measure on the other,
controlling for country and year fixed effects. It shows that indeed these two measures are correlated.

To construct an analogous measure for the U.S. as a host country, we apply a similar approach to the
BEA data on the affiliates of foreign MNEs operating in the U.S.

There are two remaining challenges in constructing the series. First, between 1999 and 2003, the total
value of host finance is missing from the first measure, but host debt finance is reported. In this case,
we impute the total host finance by assuming that the share of host finance in all finance in 1999-2003 is
equal to the share of host debt finance in all debt finance. As debt finance accounts for the majority of
host finance, simply using the ratio of host debt finance in total finance yield similar trends.

Second, there is a change of definition in the second measure on whether it covers non-bank affiliates.
In years in which statistics for both all affiliates and all non-bank affiliates are separately reported, we

compare the host finance shares from these two samples. We find that they are very similar.
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Figure C.2: Correlation Between Two Measures of Host Finance Share
Note: this figure shows that controlling for country and year fixed effects, the two measures of host finance share are significantly correlated

with one another.

C.2 Calibration
C.2.1 Estimating 7,

We explain below how we estimate 7, in equation (14). In the model, when R;(z) = R;(z), the odds ratio
of a firm becoming an MNE is

Pr(MN|z)  YwziXin(z)
1—Pr(MN|z)  jxii(z)

with x;;(z) defined in equation (B.12). The log odds ratio is therefore

Pr(MN|z) \ _ Yy 2ilfliw Ri (2)]°
1°g<1—Pr<MN|z>>‘1°g< TR >+9"7Zl°g(z>'
}9

Generally, log(%) depends on parent’s productivity z because affiliates” financing decision

depends on it. However, for firms that are productive enough that their rent is much higher than the the
interest rate, the following holds:

_ a=1
o Sl R (2 Sl w7 1°
B = R ()]0 - =t :
z [7:iRii(z)] [’71‘1‘23 Tw,* |6

This ratio is i specific and does not depend on the firm-specific productivity z. Therefore, for these firms
we have the following structural equation:

Pr(MN|z) | .
log(m) ~ Boi +0 - 1z 1og(z),
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in which B; is the country fixed effect. This specification corresponds exactly to a Logit regression model,
with the probability of a country-i firm being an MNE being

. exp(Boi + P1log(z))
Pr(MN|i,z) = F(Boi + B1log(z)) = T+ exp (o + B1 10g(2))" (C.2)
Because this is only an exact structural equation when R;;(z) = R;;(z) or for firms with large enough
productivity, B; does not admit a structural interpretation. We adopt an indirect-inference procedure to
estimate the structural parameter.

Specifically, we estimate equation (C.2) using the dataset described in Bloom et al. (2012), a represen-
tative survey of manufacturing firms covering a dozen of countries. Given that the structural equation
is a good approximation only for firms that are productive, we keep only firms in top 25% of the pro-
ductivity distribution in each country and regress a dummy of whether a firm is an MNE on the log of
TFP, controlling for country fixed effects. We find a point estimate of 0.184 for 3. We then pick 7, so that
when estimated using the model-simulated data that are from the common set of countries as in Bloom

et al. (2012), equation (C.2) produces the same elasticity. This determines 77, = 0.03.%!

C.2.2 Algorithm for Solving and Calibrating the Model
Solving the steady state

1. Choose a country-specific predetermined grid of size N, for firm productivity z. The range of the
grid covers 5 unconditional standard deviations of the country’s productivity process. The grid
is evenly spaced over the value of log(z). We set N, = 50 and verify that increasing N, does not

change results materially.

2. Start with initial values for wages and the bond interest rate {w;}N ,, r*.

3. Solve value function 9; as the fixed point of equation (B.10) using value function iteration. The
integral over z’ is evaluated using the trapezoidal rule over the predetermined grid to calculate
the expected continuation value. The solution also gives policy functions for consumption and

saving.22

4. Apply the policy functions for saving and the expected return on net worth to solve the wealth
density function ¢; as the fixed point of equation (B.3). In doing so we use an iterative procedure

and the trapezoidal rule over the predetermined grid to evaluate the integral over z.

One challenge for this integration is that policy functions are discontinuous at the threshold pro-
ductivity levels at which parent firms switch from inactive to active and affiliates switch from zero
to positive leverage. To overcome this challenge, we exploit the fact that when the firm distribution
can be represented by continuous density functions, the set of firms at these threshold productivity

levels has a zero mass. For any productivity level Z at which policy functions are discontinuous, we

2IThis estimate is not far off from using equation (C.2) as the structural equation directly, in which case we would obtain
i, = 0.184/6 = 0.0368.

2In the baseline model with log utility, the policy function for saving can be derived without solving the value function so
this step can be skipped if the value function is not of interest. In settings with general CRRA utility function or firm-level
adjustment costs, it is necessary to use the value function iteration for solving the policy functions.
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add Z — € and 2 + ¢ to the set of integration nodes with ¢ = le — 12. Outside regions (£ —¢,2 + ¢),
policy functions are continuous, so the standard trapezoidal rule performs well; within these in-
tervals, policy functions are discontinuous but with sufficiently small ¢, the measures of these in-
tervals are arbitrarily close to zero. The discontinuity in policy functions therefore does not lead
to discontinuity of aggregate variables in prices or parameters, ensuring numerical stability of our
algorithm. This demonstrates the appeal of working on the density functions of the firm distribu-

tion.

. Compute the aggregate labor supply, bond supply, bond demand from parent firms, and bond de-

mand from affiliates, following the characterizations in Section B.1. For integration which involves
policy functions that are discontinuous in the productivity level, apply the strategy described in
Step 4. Check whether the labor markets and the global bond market clear. If both markets clear,
the prices of the stationary equilibrium have been solved. Otherwise, update wages and bond

interest rate and go back to Step 2.

Calibration for the steady state. The calibration uses a nested procedure. In the inner loop, we solve

each country’s fundamental productivity level Z;, financial constraint parameters of the parent firm A;

and of the affiliate yj, and the bilateral FDI return wedges 7j;,, Vh # i, such that at steady state the model

matches the data in year 2001 on the following moments: (1) GDP per efficient labor in each country;

(2) credit-GDP ratio in each country; (3) the share of affiliates” assets financed by parents in each host

country; (4) bilateral FDI stocks as shares of each host country’s capital stock. In the outer loop, we set

17 according to the procedure that is described in Section C.2.1.

Transition path. We use a shooting method to solve the transition path.

1.

2.

3.

Choose the same predetermined grid for productivity z as the one used in solving the steady state.
Choose a large finite horizon T.

Start with initial values for the sequence of wages and bond interest rate {{w;;}N ,r?}T .

. Solve the sequence of value functions {0;,}._, following equation (B.10) backwardly from period

T, assuming 0; r41 equals the value function at the future steady state. The solution also generates

a sequence of policy functions for consumption and saving.

. Solve the sequence of wealth density functions {¢;,}]_, following equation (B.3), starting from the

initial wealth density function ¢; . For integration involving policy functions that are discontinu-
ous in the productivity level, we apply the same strategy that is described for solving the stationary

equilibrium.

. Compute aggregate quantities based on the policy functions and the wealth density functions.

Check whether the labor markets and the global bond market clear in each period. If not, update
the sequence of wages and bond interest rate and go back to Step 4.

Check whether the implied wealth density functions are stationary at period T and 9; r is closed to
the value function at the future steady state. If not, increase T and go back to Step 3.
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Calibration for the transition path. We solve the sequence of each country’s fundamental produc-
tivity level z;, leverage constraints for parents(A;) and affiliates (), domestic and FDI investment return
wedges 77;,, to match data on the following moments from year 2001 to 2012: (1) GDP per efficient labor
in each country; (2) credit-GDP ratio in each country; (3) the share of affiliates” assets financed by parents
in each host country; (4) each country’s capital stock and the bilateral FDI stocks as shares of each host
country’s capital stock. We assume that the parameters remain at their 2012 values for the years after, so
the transition path converges to a steady state.”

C.2.3 Additional Results from the Calibration

Table C.1 reports some country characteristics and the corresponding parameters. Columns 1, 3, 5 are
the data—the average values of the credit over GDP ratio, the ratio between total finance and parent
finance, and the share of inward FDI stock in a host’s total capital stock, respectively. Columns 2, 4, 6
report the average values of the parameters that are pined down by these data moments.

C.3 The GE Effect and Validation from Country-Specific Experiments

The decomposition reported in Section 5.2 of the main text focuses on the world FDI in response to
changes in a certain set of fundamentals of all countries at the same time. In this section, we conduct
country-specific experiments, which serve two purposes. First, by comparing the results from country-
specific experiment and the result in Section 5.2 we can shed light on the importance of the general
equilibrium effects. Second, by comparing the results from these country-specific experiments to the
dynamic patterns seen in the data, we further validate the model.

FDI growth, 2001-2007. We first examine the extent to which the easing access to credit in the lead-
up to the financial crisis accounts for the increase in FDI during this period for individual countries.
Each bar in Figure C.3 represents the experiment for one country; the height of the bar corresponds
to the actual cumulative net outward FDI flows from 2002 to 2007—or equivalently, the level increase in
outward FDI stock from 2001 to 2007. Consistent with the increase in aggregate FDI shown in Figure 4,
most countries see increasing outward FDI stock during the sample period.

We decompose the cumulative outflow from each country into four components. For experiments on
country i, we change only the targeted parameter of country i, keeping all other parameters for country
i and the rest of countries at the calibrated values. We add back time subscripts to variables when
necessary to highlight their time dependence.

In the first set of experiments, we set A;; to A;2001 for country i and solve for the counterfactual
transitional path, one country at a time. The pink solid bars in Figure C.3 demonstrate the strength of
this force. More precisely, the height of the pin solid bar indicates by how much the outward FDI would
have been lower, had A;; stayed at A;2001. A positive value indicates the change in A;; between 2001
and 2007 increases the growth in outward FDI. Although the importance of this channel differs, for most
countries, the contribution is positive.

23For the baseline model with log utility, given the distribution of firms at initial period, the calibration (as well as the
determination of equilibrium wages and bond interest rate) for a given period can be done independently of future periods,
since the policy functions, as characterized in Lemma 2, do not depend on the continuation value.
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Table C.1: Country Characteristics and Calibrated Parameters

M @ (©) (4) ®) (6)
ISO Credit/GDP A; Host Leverage i FDIShare #j

ARG 0.13 0.07 1.58 0.73 0.06 0.51
AUS 1.12 0.77 2.03 1.44 0.06 0.53
AUT 0.93 0.23 1.67 1.16 0.04 0.50
BEL 0.61 0.11 1.53 0.92 0.26 0.73
BRA 0.41 0.10 1.77 0.93 0.04 0.46
CAN 1.84 1.24 2.42 1.81 0.09 0.58
CHE 1.52 0.67 1.43 0.64 0.15 0.61
CHL 0.87 0.78 1.71 0.84 0.10 0.38
CHN 1.17 0.61 1.95 1.00 0.01 0.29
CZE 0.37 0.07 1.56 0.96 0.05 0.47
DEU 0.99 0.31 1.99 1.42 0.03 0.74
DNK 1.69 0.49 1.62 1.02 0.05 0.55
ESP 1.43 0.30 1.67 1.19 0.04 0.55
FIN 0.74 0.17 1.86 1.40 0.04 0.60
FRA 0.86 0.16 1.94 1.47 0.06 0.76
GBR 1.58 0.35 1.73 1.05 0.12 0.72
HUN 0.48 0.12 1.22 0.32 0.11 0.43
IDN 0.25 0.03 1.35 0.40 0.06 0.32
IND 0.43 0.17 1.74 0.76 0.01 0.18
IRL 1.22 1.00 1.48 0.68 0.55 0.61
ITA 0.78 0.15 1.87 1.56 0.02 0.59
JPN 1.79 0.79 2.36 1.88 0.01 0.49
KOR 1.27 0.45 1.89 1.21 0.02 0.48
MEX 0.20 0.07 1.78 0.90 0.05 0.44
MYS 1.11 0.92 1.55 0.65 0.07 0.37
NLD 1.14 0.49 1.47 0.71 0.44 0.81
NOR 1.12 0.70 1.76 0.99 0.07 0.48
NzL 1.27 1.14 1.72 0.90 0.13 0.46
POL 0.35 0.23 1.71 0.78 0.06 0.39
PRT 1.38 0.29 1.69 1.51 0.04 0.47
RUS 0.33 0.29 1.25 0.29 0.01 0.31
SGP 1.00 0.31 1.62 1.01 0.22 0.51
SWE 1.09 0.30 1.82 1.22 0.07 0.60
TUR 0.29 0.12 1.73 0.82 0.02 0.28
USA 1.84 1.41 2.07 1.55 0.03 0.95
VEN 0.17 0.05 1.72 0.96 0.04 0.40
Mean 0.94 0.43 1.73 1.03 0.09 0.52

Std 0.51 0.37 0.25 0.38 0.11 0.16

A; and i, are averaged over time for each country. 7j;;, is the inward FDI return wedge, averaged across home country i and over time t. See
the text in Section C.2.3 for additional explanation.

To isolate the effect of a change in affiliate financing for a single sending country, we abuse the no-
tation by denoting y;, the affiliate financing constraint of firms from home country i in host country £,
allowing u;; to be different across home country i. We then set ;;, ; for affiliates from home country i to
its 2001 value, for all 1 # i, while keeping 1,4, i’ # i at the benchmark values. This exercise captures
the impact on FDI through the “pull” force of increasing credit availability in a host country. The green
striped bars in Figure C.3 show that, by making it easier for parent companies to access external finance
in the host country, financial market conditions elsewhere could have a quantitatively significant impact
on the investment decisions of MNEs.

In the last set of experiments, we explore the influence of domestic productivity growth on outward
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Figure C.3: Cumulative Outward FDI Flows: 2002-2007

Note: Decomposition by country, 2002-2007. The height of the bar indicates the total cumulative outward FDI flow for each country. The
colored bars indicate fractions accounted for by individual channels..
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Figure C.4: Cumulative Outward FDI Flows: 2008-2012

Note: Decomposition by country, 2008-2012. The white bars indicate the factual cumulative outward FDI flows for each country; the colored
bars indicate the predicted additional outward FDI due to changes in different set of parameters.

FDI. The blue shaded bars in the figure indicate the importance of this channel, which differs signifi-
cantly across countries. For the U.S., domestic productivity growth plays a somewhat important role;
this is not the case in many European countries, such as Spain and France. This heterogeneity primarily
reflects the difference in TFP growth rate across countries.

The white bars in Figure C.3 are the remaining cumulative FDI outflow during this episode af-
ter deducting the above three channels. This term encompasses changes in the investment and FDI
return wedges—which are not formally modeled and could be driven by policy, technology, or mis-
specifications in the model—as well as the interaction among countries.

Growth slowdown, 2008-2012. We now investigate the role of the credit crunch during and imme-
diately after the financial crisis on the slowdown in FDI from each country. As before, we perform three
sets of experiments. Instead of keeping A; ¢, uin ¢, and Z; ; constant at their 2001 values, however, we feed
in the calibrated values until 2007 and fix them afterwards. The question we ask in these experiments is,
for example, how much more outward FDI we would see, had A;; stayed at the 2007 peak value.

Figure C.4 presents the results. The white bars show the factual cumulative FDI outflow during 2008-
2012. The red bars show the additional outward FDI from country i, if A;; stays at the value of 2007 for
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Figure C.5: The Importance of General Equilibrium Effects: the case of Germany over 2002-2007

subsequent periods. For the U.S., the impact is particularly stark. In countries whose financial market
was less interrupted by the crisis, such as China, this counterfactual barely makes any difference.

The green stripped bars show that, disruptions in the financial market of destination countries reduce
the incentive for foreign MNEs to invest. As the biggest sending country of FDI, the U.S. is the most
affected, but this channel is also important for Netherlands, Switzerland, and the U.K., which invest
heavily in other countries that were severely affected by the European debt crisis. Finally, the blue
shaded bars show that the role of domestic productivity is negligible in most countries.

The importance of general equilibrium effects. The above counterfactual exercises show that the
changes in financial market conditions can have significant impacts on the dynamics of outward FDI
from individual countries. If we had simply aggregate the impacts of individual countries based on
country-specific experiments, findings in Figure C.3 and C.4 suggest that financial factors can explain
more than half of the cumulative FDI outflow during 2002-2007; in addition, had the access to credit
remained at the peak level of 2007, the cumulative FDI outflow during 2008-2012 could almost double.

The sum of country-specific effects overestimates by a factor of two the actual effects, reported in
Section 5.2 of the main text. To illustrate the source of the difference through an example, Figure C.5
plots several variables from an experiment that fixes A;; at A;001 for Germany throughout. The solid
line indicates that, without the improvement in the financial market, the cumulative FDI outflow from
Germany would decrease. Because the credit boom in Germany was only moderate, by the end of 2007,
the total decrease is around -0.0013 (U.S. 2001 GDP normalized to 1), which accounts for around 8%
of the cumulative FDI outflow from Germany during this period. The level 0.0013 corresponds to the
height of the solid pink bar for Germany in Figure C.3.

This change overstates the influence of German financial shock on the world FDI for two reasons.
The first is due to a domestic general equilibrium effect: in the absence of the credit boom, the wage
in Germany decreases. This attracts more inward FDI, so the aggregate FDI in the world decreases by
less. The second is due to a third-country effect. As German firms decrease their overseas investment,
the labor market in these destinations become less competitive, drawing more investment from third
countries. The dashed line in Figure C.5 plots the net change in the sum of inward and outward FDI in
Germany; the dotted line plots the net change in the sum of FDI across all country pairs. The difference
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Table C.2: Diff-in-Diff Estimate of Home Financial Market on Outward FDI

Data Model
1) (2) 3) 4)
Alog(Credit/GDP)  0.698*** 0.375%**
(0.155) (0.092)
Alog(A;) 0.294** 0.282%**
(0.132) (0.046)
Year FE yes yes - -
Observations 364 364 396 396
R? 0.205 0.194 0.375 0.577

Note: This table reports the effect of home financial market conditions on outward FDI using panel data. The dependent variable is the yearly
change in log outward FDI stock. The independent variables are the yearly change in credit over GDP ratio or A;. The first two columns are
estimated based on the actual data, with year fixed effects controlled for. The last two columns are estimated based on model counterfactuals,
where both dependent and independent variables are the log difference between the benchmark and counterfactual variables and then first-
differenced.

Standard errors (clustered by country) in parenthesis.

*p <010, p < 0.05,*** p < 0.01.

between the solid and dashed lines shows the strength of the first force; the difference between the dotted
and dashed lines is due to the second force. In the case of the German A; shock, both forces play a similar
role; together, they reduce the inferred decline in the aggregate FDI by half.

The difference between the dotted line and the solid line demonstrates that to understanding the
dynamic effects of financial market conditions on world FD], it is crucial to incorporate the general
equilibrium mechanisms.

Validating dynamic implications using diff-in-diff estimates. The results from the above counter-
factual exercises naturally serve as the basis for a validation test. The idea is as follows: we can estimate
the effect of credit market conditions on outward FDI through diff-in-diff (subject to the caveat in iden-
tification). The above counterfactual exercises give us the ‘treated version’ of each country, which we
can compare to the ‘control” group—the actual data—for reduced-form estimation. Comparing the diff-
in-diff estimates and the estimates based on the counterfactuals provides a test for whether the model
speaks to the dynamic patterns in the data. It is a strong test of the model because it is based on outcomes
from counterfactuals, rather than objects we directly or indirectly target in calibration.?*

The first two columns of Table C.2 report this estimate based on the actual data. The dependent
variable is log outward FDI stock. The independent variables are the credit over GDP ratio and the cal-
ibrated A;. Variables are first-differenced and year fixed effects are controlled for. The estimates suggest
that home country financial market conditions have a positive and statistically significant correlation
with outward FDI. The estimated coefficient is larger when financial market conditions are measured
using credit over GDP than when they are measured using the calibrated A;.

The third and fourth columns report the corresponding estimate based on model counterfactuals.
Specifically, for each country i, we first calculate the differences in its outward FDI and measures of
financial market conditions between the baseline economy and the counterfactual economy in which A;
is altered in ways described above. Effectively, this difference nets out the year fixed effects; we then
first-difference these variables and estimate an OLS specification, to obtain a diff-in-diff estimate for the

24Note that because our calibration fits the data perfectly, if we had use the equilibrium outcomes in the model to perform
the regression, by design we will obtain exactly the same estimates.
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Figure C.6: Average Dynamic Wage Gains under Counterfactual Primitives

Note: Plotted are dynamic wage gains defined as the average change in log wages for a host country during 2001-2012, moving the country from
a counter-factual economy with its inward FDI shutdown to the calibrated economy. ‘Benchmark’ corresponds to the the baseline calibration.
‘Varying A’ corresponds to the range of average dynamic wage gain when host country /’s financial development parameter A;, varies by 2
s.d. (0.76) in both directions. ‘Varying productivity growth’ corresponds to the range when the host country’s annual productivity growth rate
varies by 2 s.d. (5%) in both directions.

effect of a change in home country A; on outward FDIL

We find that the elasticities for credit over GDP and (especially) A; are in the same order of magnitude
as those reported in columns 1 and 2, so our model is able to replicate the reduced-form regressions.
Note that in the model, financial market conditions affect both contemporaneous and future FDI. Thus,
the diff-in-diff estimates using the simulated data captures both the contemporaneous effect and the
cumulated effects from past financial market conditions. That these estimates are close to their empirical
counterparts suggests that our model captures well the dynamic relationship between financial market
conditions and FDI in the data.

C.4 The Role of Host Fundamentals in Shaping Dynamic Wage Gains

Section5.3 of the text evaluates the welfare gains from openness to FDI and explores the roles of coun-
tries” fundamentals in determining the dynamic gains using the example of Hungary. We conduct similar
exercises for each sample country and summarize the results in Figure C.6. The circles denote the av-
erage dynamic wage gains in the baseline, corresponding to Column 4 of Table 6. The intervals denote
the range of dynamic wage gains as we vary host country /’s financial development parameter Aj from
Ay —0.76 to Ay, 4 0.76, and the growth rate of its fundamental productivity (zj) from the baseline to plus
and minus 5%. What stands out is the wide range of possible outcomes, especially as we vary Aj. For
Malaysia and Austria, for example, the upper end of the range is about twice as much as the baseline
values; for Mexico, the baseline value is close to the upper end, but much higher than the bottom of
the range. Such heterogeneity, again, highlights the crucial role of country fundamentals in shaping the
dynamic welfare effects.
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