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Disclaimer

Any opinions and conclusions expressed herein are those of the authors and do not represent the
views of the US Census Bureau or the Bureau of Economic Analysis. The Census Bureau's
Disclosure Review Board and Disclosure Avoidance Officers have reviewed this data product for
unauthorized disclosure of confidential information and have approved the disclosure avoidance
practices used (CES Project 1530 release on 7/15/2019, and P-6907751 releases
CBDRB-FY21-CED006-0004, CBDRB-FY23-CED006-0010 and -0012, BEA-FY23-P6907751-R2
and R4, and CBDRB-FY23-0371). The results have also been reviewed by the Bureau of
Economic Analysis to ensure that that no confidential information has been disclosed.
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Motivation

Firms increasingly locate different stages of production in different countries

These global value chains (GVCs) lead to interdependencies across countries

- Recent events highlight the challenges GVC trade poses for policy

Trade models often study importing and exporting separately from foreign production
- Studies on the extensive margins of trade tend to ignore foreign production
- Many horizontal FDI models treat exporting as a substitute for FDI

- Most vertical FDI models only consider trade between affiliates and headquarters

Yet firms' production and trade decisions are likely related
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Probability that US manufacturing firms import by country in 2007

Probability of Importing

All

Country Region Firms
Canada Northern America 0.15
China Eastern Asia 0.08
Germany Western Europe 0.05
Great Britain  Northern Europe 0.04
Taiwan Eastern Asia 0.04
Italy Southern Europe 0.03
Mexico Latin America and Caribbean  0.03
Japan Eastern Asia 0.03
Hong Kong Eastern Asia 0.02
Australia Oceania 0.01
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Probability that US manufacturing firms import by country in 2007

Probability of Importing

All Firms with Regional
Country Region Firms Assembly
Canada Northern America 0.15
China Eastern Asia 0.08 0.88
Germany Western Europe 0.05 0.75
Great Britain  Northern Europe 0.04 0.72
Taiwan Eastern Asia 0.04 0.77
Italy Southern Europe 0.03 0.80
Mexico Latin America and Caribbean  0.03 0.79
Japan Eastern Asia 0.03 0.80
Hong Kong Eastern Asia 0.02 0.56
Australia Oceania 0.01 D

- Probability of importing from a country is higher for firms with FDI in the same region
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Probability that US manufacturing firms import by country in 2007

Probability of Importing

All Firms with Regional
Country Region Firms Assembly Exporting
Canada Northern America 0.15
China Eastern Asia 0.08 0.88 0.31
Germany Western Europe 0.05 0.75 0.15
Great Britain  Northern Europe 0.04 0.72 0.13
Taiwan Eastern Asia 0.04 0.77 0.17
Italy Southern Europe 0.03 0.80 0.14
Mexico Latin America and Caribbean  0.03 0.79 0.06
Japan Eastern Asia 0.03 0.80 0.11
Hong Kong Eastern Asia 0.02 0.56 0.06
Australia Oceania 0.01 D 0.05

- Probability of importing from a country is higher for firms with FDI in the same region
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Probability that US manufacturing firms export by country in 2007

Probability of Exporting

All Firms with Regional
Country Region Firms Assembly Importing
Canada Northern America 0.19
China Eastern Asia 0.04 0.86 0.19
Germany Western Europe 0.05 0.73 21
Great Britain  Northern Europe 0.06 0.79 0.25
Taiwan Eastern Asia 0.03 0.81 0.11
Italy Southern Europe 0.03 0.70 0.23
Mexico Latin America and Caribbean  0.06 D 0.28
Japan Eastern Asia 0.04 0.84 0.14
Hong Kong Eastern Asia 0.03 0.83 0.15
Australia Oceania 0.04 D 0.37

- Probability of exporting from a country is higher for firms with FDI in the same region
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Main Contributions

- Evidence from newly linked 2007 Bureau of Economic Analysis and US Census data

- Multinationals dominate trade flows, esp on the extensive margins
- Firms’ with foreign production trade disproportionately more
- Multinationals’ imports and exports tilt towards their affiliate countries and regions

- Model of firms’ joint sourcing, marketing, and final-good production decisions

- Firm pays a fixed cost for all its plants to source inputs from country j
- Firm pays a fixed cost for all its plants to sell final goods to country i
- These fixed costs lead to complementarities between production and trade locations

- Interdependence between input, export, and production country decisions affects policy

- Third-market effects from bilateral trade cost reductions
- Trade and FDI policy necessarily interact
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Outline of Talk

- Data description and new facts
- Simple model to rationalize the facts

- An illustrative example
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Newly linked 2007 US Census-BEA data

- Data from the US Census Bureau

Longitudinal Business Database: universe of private, non-farm employer establishments
- All Economic Censuses: establishment sales

Longitudinal Foreign Trade Transactions: imports and exports (we exclude oil)
Company Organization Survey (COS): firm ownership information

- BEA data on direct investment and multinational enterprises (MNEs)
- BEA US Direct Investment Abroad (outward FDI, BE-11)
- BEA Foreign Direct Investment in the United States (inward FDI, BE-12)

- Combine data via EINs and name and address matching

- Census generally maps more EINs and activity to a unique firm
- Use COS to distinguish US versus majority-owned foreign firms
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New firm definitions using the combined data

- US MNE:

- US firm with majority-owned foreign affiliates

- We focus on firms with majority-owned foreign manufacturing affiliates (FMAs)

- Foreign MNE:
- Majority-owned by a foreign firm according to BEA

- For firms with majority-owned foreign affiliates, also use Census data

- We focus on firms with one or more manufacturing plants in the United States
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Sample of firms with US manufacturing, relative to US economy in 2007

Firm Type Firms Emp Sales M Emp M Sales Imports Exports
Domestic 242,000 0.10 0.09 0.58 0.35 0.09 0.12
Foreign MNEs 2,200 0.03 0.10 0.12 0.22 0.26 0.21
US MNEs 1,550 0.10 0.19 0.30 0.43 0.32 0.46
Total 245750 0.23 0.38 1.00 1.00 0.67 0.79

- Separate US MNEs based on whether they have foreign manuf affiliates
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Total sales by firms with US manufacturing plants, by firm type

Manufacturing Firms' Sales

By Firm Type
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- MNEs account for 74% of manuf firms' sales
- US MNEs with foreign manuf affiliates (FMAs) are 1,200 firms but largest sales
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Total sales by firms with US manufacturing plants by firm type

Manufacturing Firms' Sales

By Firm Type
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- US MNEs with foreign manuf affiliates (FMAs) even larger globally
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US imports and exports by firm and transaction type

Manufacturing Firms' US Imports in 2007

Manufacturing Firms' US Exports in 2007
By Firm and Transaction Types

By Firm and Transaction Types
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- MNEs account for 87% of manuf firms' imports and 84% of their exports
- A significant share of MNE trade is with arm's length partners
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US trade flows by traders’ extensive margin of countries

Imports by Number of Source Countries Exports by Number of Destination Countries
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- 72% of imports by firms that source from 26+ countries
- 84% of exports by firms that sell to 26+ countries
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Traders’ US sales premia by number of trade countries

Number of Source Countries

Log US Sales Premia

Premium
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- Regress log(US sales) on indicators for firm's number of source countries and industry
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Traders’ US sales premia by number of trade countries

Number of Source Countries Number of Destination Countries
~ —d
o+ o+
T 0
£ £
I3 o
o o
| 0~
o @
© ©
[%2] [’2]
®n ™ ©n ™
] o]
= =
Sawd S
Premium Premium

o4 ol

—r . : —— :

13 5 7T 9 11 13 15 17T 19 21 23 26+ 13 5 7 9 11 13 15 17 19 21 23 26+

Minimum number of countries from which firm sources Minimum number of countries to which firm sells

- Regress log(US sales) on indicators for firm’'s number of destination countries and industry
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Traders’ US sales premia by number of trade countries

Number of Source Countries Number of Destination Countries
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- Add indicators for US MNE and foreign MNE status
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Estimate MNE extensive and intensive-margin trade premia

log(no. import countries;) =  fBslog(sales¥®) + g log(estabs¥>) +
BeForeigne + By US MNEf +
BaAMNE¢ x log(no. affiliate countries) + v; + &5

Foreigns is an indicator for foreign-owned firms

- US MNEg is an indicator for US firms with foreign manufacturing affiliates

no. affiliate countries is a count of the number of countries in which MNE has affiliates
- 7; are industry fixed effects for the firm's main NAICS 4

- Focus on firms that import from 24 countries

- Same specifications for exports
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MNEs' extensive-margin trade premia

Dependent variable is firm’s log(number of trade countries)

All Imports AL Imports All Exports AL Exports
(1) () 3) (4) (5) (6)
Foreign MNE 0.343%**  (.337*** 0.130%**  (.123***
(0.013)  (0.013) (0.019)  (0.019)
US MNE 0.558***  (.352%**  (,368*** 0.643%**  0.461%**  (.520%**
(0.017)  (0.022) (0.024) (0.025)  (0.033) (0.036)
Log(affiliate countries) 0.115%**  0.116%*** 0.072%**  0.069***
(0.012)  (0.013) (0.017)  (0.019)
Observations (000s) 335 335 315 39 39 375
log(US M industries) No Yes Yes No Yes Yes

Notes: Omitted category is domestic traders. Samples limited to firms that import from or export to 2+ coun-
tries. AL denotes count of countries with arm’s-length trade. All regressions include log(US sales), log(US es-
tabs), firm age, and industry FEs.
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MNEs' intensive-margin trade premia

Dependent variable is firm's log(trade value)

All Imports AL Imports All Exports AL Exports
(1) (2) 3) (4) (5) (6)
Foreign MNE 1.651*** 1 644%** 0.854***  (.843***
(0.045) (0.045) (0.038) (0.038)
US MNE 1.343%%%  0.963***  (.737F** 1.363*** 0.983***  (.888***
(0.061) (0.080) (0.082) (0.050) (0.065) (0.071)
Log(affiliate countries) 0.256%**  0.179%** 0.203%**  0.141%**
(0.041) (0.044) (0.034) (0.038)
US industries No Yes Yes No Yes Yes
Observations (000s) 335 335 315 39 39 375

Notes: Omitted category is domestic traders. Samples limited to firms that import from or export to 2+ coun-
tries. AL denotes arm’s-length trade. All regressions control for log(US sales), log(US estabs), firm age, and
industry FEs.
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Estimate relationship between importing and foreign affiliate activity

- Extensive margin of firm imports:

Pr(yfjr =1X) = BaAffiliateg, + BarAffiliateRegiong: i, +
BF Foreigng. + BrrForeignRegiong+jr + v + 7;

- yg- = 1 if firm f imports from country j in region r

- Affiliateg, is an indicator for whether firm has an affiliate in country j and region r
AffiliateRegiong:j- is an indicator for whether firm has an affiliate in the same region
Foreigng, is indicator for whether the firm is headquartered in country j
ForeignRegiong:jr is an indicator whether the firm is headquartered in region r

- Also estimate with /n(importsg,.) as dependent variable
- Focus on firms that import from 2+ countries
- Same specifications for exports
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MNE activity and the margins of US imports in 2007

Pr(Importg, = 1) In(Importg;)
1 ©) (4) (6)
Affiliateg;, 0.537***  0.457*** 2.338%**  2.287***
(0.028)  (0.024) (0.113)  (0.114)
Foreign HQgr 0.690***  0.607*** 3.820%** 3 5gQ¥*x
(0.045)  (0.041) (0.227)  (0.208)
Affiliate in Regiongr;jr 0.070*%**  0.050*** 0.166 0.15
(0.015)  (0.012) (0.109)  (0.114)
Foreign HQ in Regiongrjr 0.115%*%*  0.102%** 0.560***  0.550%**
(0.023)  (0.021) (0.176)  (0.169)
Exporterg, 0.154%** 0.761%**
(0.011) (0.085)
Exporter to Regiongisj, -0.002** -0.005
(0.001) (0.046)
Importer from Regiongr.sj, 0.014%** 0.299***
(0.004) (0.111)
Adj. R2 0.28 0.31 0.28 0.30
Observations (000s) 6200 6200 177 177
Firm & Country Fixed Effects Yes Yes Yes Yes

Standard errors two-way clustered by firm and by country.
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MNE activity and the margins of US exports in 2007

Pr(Exportg, = 1) In(Exportg)
Q) () (4) (6)
Affiliateg;, 0.472%*%*  (0.310%** 1.997*** 1 708***
(0.035)  (0.029) (0.102)  (0.093)
Foreign HQy 0.534***  (.326%** 1.302%**  0.926***
(0.042)  (0.030) (0.155)  (0.160)
Affiliate in Regiongyrj. 0.109***  0.087*** 0.143* 0.113
(0.017)  (0.014) (0.080)  (0.077)
Foreign HQ in Regiongz;, 0.061***  0.018* -0.096 -0.218*
(0.015)  (0.010) (0.126)  (0.122)
Exporterg, 0.200%** 0.854***
(0.015) (0.055)
Exporter to Region g 0.013%*x* -0.073**
(0.003) (0.031)
Importer from Regiong4j, 0.015%** 0.189%***
(0.003) (0.064)
Adj. R2 0.27 0.30 0.42 0.44
Observations (000s) 7070 7070 350 350

Standard errors two-way clustered by firm and by country.
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Probability of US importing and FDI gravity

Probability that firm f imports from country j in region r

Affiliateg, 0.460%**  0.426%**  (.429%**
(0.024)  (0.024)  (0.024)
Affiliateg <500km from ; 0.250%+* 0.146%%*
(0.029) (0.035)
Affiliatersorj<1000km from j  0.161%%* 0.07g*+*
(0.022) (0.026)
Affiliater1001<j'<2000km from j  0.090%** 0.036*
(0.013) (0.019)
Affiliates2001<7<4000km from j  0.054%** 0.032%**
(0.010) (0.010)
Affiliate - 4000km from ; 0.041%%* 0.035%+*
(0.007) (0.011)
log(1+Affiliatessrra,) 0.084%+*  (.070%**
(0.013)  (0.015)
log(1+Affiliates commLegal;) -0.006 -0.004
(0.010)  (0.010)
Iog(1+AfFiIiates,'co,,,mLa,,uagej) 0.008 0.003
(0.012)  (0.012)
log(1+Affiliatesscontiguous;) 0.069%**
(0.024)
Adj. R2 0.273 0.274 0.274
Observations (000s) 5860 5860 5860
Firm & Country FEs Yes Yes Yes

Standard errors two-way clustered by firm and by country.
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Probability of US exporting and FDI gravity

Probability that firm f exports to country j in region r

Affi“ateg, 0.391%**  0.336%** (0.351%**
(0.030) (0.030) (0.030)
Affi|iategr<500km from j 0.264*** 0.112**
(0.036) (0.046)
Affiliatef501<jr<1000km from j 0.218*** 0.087**
(0.029) (0.036)
Affiliatef1001<jr<2000km from j 0.179%** 0.087***
(0.027) (0.032)
Affiliatef2001<jr<4000km from j 0.134%** 0.076***
(0.025) (0.025)
Affi|iategr>4000km from j 0.096*** 0.062***
(0.023) (0.023)
Iog(l+AfFi|iatesfFTAj) 0.099***  (0.092***
(0.017)  (0.020)
log(1-+Affiliatestcommi egal;) 0.051%**  0.048***
(0.015)  (0.014)
log(1+AffiliatesscommLanuage;) -0.022 -0.023
(0.018)  (0.018)
log(1-+Affiliatescontiguous;) 0.069**
(0.029)
Adj. R2 0.26 0.262 0.262
Observations (000s) 6750 6750 6750
Firm & Country FEs Yes Yes Yes

Standard errors two-way clustered by firm and by country. 28 /49



Summary of new facts

1. MNEs have larger extensive and intensive margins of trade, even controlling for US size

- These MNE premia are increasing in the firm’s number of foreign affiliate countries

2. MNEs are more likely to import from countries in regions in which they have an affiliate
3. MNEs are more likely to export to countries in regions in which they have an affiliate

4. Regional correlations relate to distance and free-trade agreements
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Overview of the theory

- Framework with global assembly, sourcing, and marketing decisions across countries

- Single downstream manufacturing sector with scale economies
- CES preferences, firm heterogeneity, and monopolistic competition (Melitz '03)
- Final-goods and inputs are differentiated based on country of production (Armington)

- J countries with differing trade costs, wages, and productivities

- A final-good producer:
1. Pays a fixed cost to enter a headquarter country and learn its core productivity (¢)

2. Chooses set of countries in which to produce final goods (K (¢))
3. Chooses set of countries from which to source its inputs (J (¢))

4. Chooses set of countries in which to market its goods (T (¢))

- Country-level fixed costs to source inputs or market goods cover all assembly plants
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Preferences

Preferences over manufactured varieties in country i are a nested CES aggregator

o/(o-1)

Ui = > qi(e k)7 dy , o>1,

© : indexes firms

- o : substitutability across varieties within and across firms

Armginton and common elasticities lead to independence in sales across locations
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Production technology

- Firm combines labor and inputs to produce a final-good variety in k
- Inputs are differentiated by country of origin (produced using labor under perfect comp)

- Marginal cost of assembly in plant k is constant and given by:

a/(1-p)

11 w7
k - - = 11—« Jk
c(p, k) e (wk) E ( b

J€T(¥) J

- 1 — o« is the labor share

- p is the elasticity of substitution across inputs

Iceberg bilateral trade costs 7; and 7

Country productivities Z and Z7 and wages

- We assume independence across sourcing decisions (a(c — 1) = p — 1)
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Sales by plant in k conditional on the extensive margins

- Sales by assembly plant in k € K () to country i € T (¢) are

a(c—1)/(p—1)
o— a avl—o s s\1— o—
Si(p, k) = ks () lfk (Tki)l Z fj (Tjk) g Ei (Pi) !

1-p
-§ = (VVJ/ZJS> is the sourcing potential of country j
- 2= (w,}*a/Z,f)l_U is the assembly potential of country k

J

- Sales by plant in k are independent of sales by plant in k’
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Optimal assembly, sourcing, and marketing strategies

- Firm chooses sales markets, input sources, and production locations to maximize

T(p, T(9). K(0). T (9)) = re” Py I¥-EP7

i€J
1-0 1-
2 TG T\ LT g ()
keJ jed
STl = D T il =D T
icJ jed ked

Profits are independent within sales markets, input sources, production locations

Increasing differences between sales markets and input sources

- Increasing differences between sales markets and production locations

Increasing differences between input sources and production locations
34/49



Complementarity between sourcing and final-good production

- Adding input-source country j is profitable for firm ¢ if

. g—1¢s s\1-p sa a\l-o o— s
An(j) = kxp” 6 Z (rh) " &k Z () EPTTH] | > w;f;
keK(yp) i€T(p)

- Ar(j) increasing in the assembly and market potentials of the firm's ‘proximate’ affiliates

- Domestic input-source countries have lower bilateral trade costs with the firm's affiliates
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Complementarity between sourcing and final-good production

- Adding input-source country j is profitable for firm ¢ if

. g—1¢s s\1-p sa a\l-o o— s
An(j) = kxp” 6 Z (rh) " &k Z () EPTTH] | > w;f;
keK(yp) i€T(p)

- With plant-level fixed sourcing costs, adding country j for plant in k is profitable if

. o— 1- o o—
An() = ka6 () P D] GEDVIEPTTT| > wifP
i€T k()

- Complementarity between assembly and sourcing hinges on firm-level fixed costs
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Complementarity between exporting and final-good production

- Adding another sales country i is profitable for firm ¢ if

An(i) = rep” TEPTTE Y G Y & (T > wif

keK(p) JET(¥)

- Am(i) is increasing in market i's proximity to the firm’s production locations

- Domestic export markets will have lower bilateral trade costs with the firm’s affiliates
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Complementarity between exporting and final-good production

- Adding another sales country i is profitable for firm ¢ if

An(i) = rep” TEPTTE Y G Y & (T > wif

keK(p) JET(¥)

- With plant-level fixed exporting costs, adding country i for plant in k is profitable if

. — — o— 1- )
An(i) = rep” TG R TOEPTTH DD G ()T > wif P
J€TK(p)

- Complementarity between assembly and exporting hinges on firm-level fixed costs
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Third-market effects of a trade policy change

- Qualitative insights from a three-country model (quantification in process)
- Impact of an FTA between 2 countries (North and South) on a third country (the US)

- Caveats: we ignore competition effects and focus on two configurations of the extensive
margins of trade
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Standard Export-FDI Model:

Cannibalization and No Sourcing



Initial Situation Before the FTA

- Focus on a US firm that initially exports only to the North
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North and South Sign an FTA

- If US firm does not set up an affiliate in North or South, nothing happens
3949



US Outward FDI Reduces US Exports

Norh
Loy

- If US firm sets up an affiliate in North, US exports to North fall
40/ 49



Complementarities via Shared Fixed Cost of
Marketing

40/ 49



Initial Situation Before the FTA

- Same initial situation as before but assume no cannibalization effects
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North and South Sign an FTA

- Same initial situation as before but assume no cannibalization effects
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No Cannibalization, No Effect on US Exports under Current Models

Norh
Loy

- Even if FTA leads to US assembly in North, there is no impact on US exports to North
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Complementarity via Firm-Level Marketing Strategy

Norh
Loy

- New plant in North may lead firm to activate South as destination of sales!
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Complementarities via Shared Fixed Cost of Sourcing
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Initial Situation Before the FTA

- We now introduce sourcing (for now only in US) and universal exporting
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No Cannibalization, Input Sourcing from US grows

Norh
Loy

- If FTA leads to outward FDI in North, input sourcing occurs from US
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Complementarity via Firm-Level Sourcing Strategy

Norh
Loy

- The new plant in North may lead firm to activate South as source of inputs!
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Complementarity via Firm-Level Sourcing Strategy

Norh
Loy

- And this will boost final-good exports from the US!
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Conclusions

- Multinational firms are dominant players in domestic employment, output, and trade

- MNEs’ input-sourcing, marketing, and final-good production decisions are interrelated

- This interdependence affects firms' responses to policy and other shocks

- Joint sourcing, exporting, and assembly decisions are missing from most models

- Potential to reverse standard and ‘intuitive’ predictions on policy effects
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Appendix
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Sample of firms with US manufacturing relative to US economy in 2007

Share of Total

Firms Emp Man Emp Sales Imports Exports

Total in Sample 245,750  0.22 1.01 0.39 0.67 0.79
Domestic 182,000 0.02 0.19 0.02 0.00 0.01
Importers 60,000 0.07 0.40 0.08 0.09 0.12
Foreign-Owned 2,200 0.03 0.12 0.10 0.26 0.21
US MNEs

No Foreign Manuf Aff 350 0.04 0.03 0.05 0.03 0.02
With Foreign Manuf Aff 1,200 0.06 0.27 0.14 0.29 0.43
Total Outside Sample 4,318,650 0.77 0.00 0.62 0.34 0.20
Domestic 4,099,000 0.46 0.27 0.00 0.04
Importers 213,000 0.19 0.19 0.22 0.11
Foreign-Owned 5,400 0.03 0.04 0.07 0.03
US MNEs

No Foreign Manuf Aff 1,100 0.09 0.11 0.04 0.02
With Foreign Manuf Aff 150 0.00 0.01 0.01 0.00
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Extensive margins of trade for multi-country traders by firm type

Panel A: Import Statistics Panel B: Export Statistics

Share of Aggregate No. of Countries Share of Aggregate No. of Countries

Firm Type Importers  Imports Avg  Median Exporters  Exports Avg  Median
Domestic 0.48 0.17 4 3 0.52 0.18 8 4
Foreign MNEs 0.03 0.40 12 8 0.03 0.27 19 10
US MNEs 0.02 0.43 21 17 0.02 0.54 40 35

Panel A presents the share of US importers and import value, and the average and median number of countries from
which firms import by firm type. Panel B presents comparable statistics for US exports. Sample is all firms with US
manufacturing plants that import from 2+ countries (left panel) or export to 2+ countries (right panel).

- US MNEs have much larger extensive margins
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