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Motivation



• Why do firms own foreign affiliates? I



horizontal FDI (Markusen, 84) • replicate activities in host country • proximity-concentration trade off • substitute for (arm-length) trade



I



vertical FDI (Helpman, 84) • slice production chain • factor price differences • complement for (intra-firm) trade



I



How prevalent are these two modes of FDI?



– Brainard (97); Markusen and Maskus (99); Carr, Markusen, and Maskus (01) – Hanson, Mataloni, and Slaughter (01); Feinberg and Keane (06)



What Does a Multinational Firm Do? Example: Eastman Chemical



CASPI



PCI



Specialty Plastic



Performance Polymers



Fibers



Cellulose Acetate



USA



X



X



X



X



X



X



United Kingdom Netherlands Spain



X X∗ X



X



X



X



Malaysia∗ Singapore∗ China∗∗



X X



Argentina Mexico



X



X X X X X



CASPI = coatings, adhesives, specialty polymers, and inks. PCI = performance chemicals and intermediates. ∗



: Facility leased from third party. ∗∗ : Joint venture (50-50).



• Customers are spread world-wide • Inputs are both produced within the firm and purchased from other firms. • Intermediates are sold to both related and unrelated parties.



This Paper: Facts on Vertical Fragmentation within the MNC



• How prevalent are sales within the multinational corporation? I



Most affiliates do not ship goods within the corporation



I



Few large affiliates concentrate intra-firm trade Antras and Helpman (04)



• Are vertical links linked to intra-firm sales? I



the majority of foreign affiliates of U.S. multinationals are I-O chains Alfaro and Charlton (09)



I



... but these I-O chains are not linked to intra-firm sales of goods Atalay, Hortacsu and Syverson (14) for domestic U.S. firms



• Why do firms own I-O chains if not for transferring goods between them? I



I-O links signal usage of a common set of intangible inputs



Data Limitations



• Census Data: Good information on trade flows I I



Firms buy inputs from related and unrelated parties locally and from abroad Large share of imports correspond to intra firm trade of inputs



Unrelated local Industry x1 Parent Industry z



Unrelated foreign Industry x2 Related foreign Industry x3



• Direct requirement signals inputs: drx1 z > 0, drx2 z > 0, drx3 z > 0



Data Limitations



• Dun&Bradstreet and Amadeus: information on multinational ownership I I



Balance sheet information on each firm in the group Main industries of operation of each firm in the group



Affiliate C1 Industry x1 Parent Industry z



Affiliate C2 Industry x2 Affiliate C3 Industry x3



I I I



We observe industry and guess direction of flows Most affiliates produce in industries that serve as inputs for parent industry If drxz > 0 then we infer flows of inputs



This Paper: BEA Data



• BEA data: information on intra-firm trade and foreign affiliates of US



firms



Affiliate C1 Industry x1 Parent Industry z



Affiliate C2 Industry x2 Affiliate C3 Industry x3



I



We observe industries and recepient of flows (within/outside the firm)



Literature: Related Findings



• Intra-firm trade is large relative to total U.S. trade I



45% of U.S. imports and 40% U.S. exports are intra-firm Bernard, Jensen, and Schott (09)



I



discrepancy between Census and BEA data on U.S. intra-firm imports



• Intra-firm trade in goods for further processing is large I



92% of shipments from P to A (manufacturing) Hanson, Mataloni, Slaughter (03); Yeaple (06)



• Skewness of intra-firm trade mimics skewness in all international activities I



exports concentrated in largest firms Bernard and Jensen (09)



I



multinational activities concentrated in largest exporters Helpman, Melitz and Yeaple (04); Helpman, Grossman, and Szeidl (06)



Outline



• Data description • Facts 1



Prevalence of intra-MNC sales



2



Vertical links and intra-MNC flows



• Final remarks



Data



• Benchmark survey year 2004 • Universe of U.S. multinational firms I



non-bank majority owned affiliates



– account for 80% of sales (manufacturing); 90% of intra-firm trade I



data at the firm level not plant



• Main variable I



sales from/to affiliate by type of transaction (e.g., to parent)



I



1st.–7th. largest industries of operation of parent and affiliate, 4-digit ISI in manufacturing, the 1st. industry accounts for 91% of affiliate sales



Data: BEA Benchmark Survey Year 2004



All Affiliates > $10 million Total affiliate sales to parent to U.S. unaffiliate to local unaffiliate to local affiliate to third-country affiliate to third-country unaffiliate Total parent sales of goods to affiliate in goods for further processing in goods for resale in capital goods Affiliate employment Affiliate cost of goods sold



Majority-Owned Affiliates > $25 million > $150 million



X



X X X X X X X X



X



X X



Reporting thresholds refer to absolute magnitudes for sales, assets, or net income, for the affiliate.



X X X X X X X X X X X X X



Data: Sample Selection



P-A in all non-bank sectors



P-A in manufacturing



All



MOFA25



All



MOFA25



Affiliates Parents Parent industries Affiliate industries Countries



42,547 3,444 197 202 200



14,351 1,655 181 194 159



13,163 1,458 76 77 150



4,911 733 74 77 104



Total parent sales Affiliate sales Sales A to P Sales A to Local Unaff.



7,517,056 3,976,341



6,480,819 3,045,381 270,225 1,718,548



3,089,664 1,705,473



2,781,424 1,111,641 123,719 544,027



# # # # #



Sales expressed in millions of dollars.



Intra-MNC Trade in the Aggregate



• U.S. multinationals are large exporters and importers P total exports = 57% U.S. exports



P total imports = 35% U.S. imports



• Intra-firm flows are large as share of P total trade Shipments from P to A = 40% P total exports



Shipments from A to P = 49% P total imports



• Intra-firm flows are small relative to A’s activity Shipments from P to A = 10% Total A sales



Shipments from A to P = 9% Total A sales



• A sales are large relative to U.S. trade Total A sales = 2.3 U.S. exports



Total A sales = 1.9 U.S. imports



The Median Affiliate Sells Zero to the Parent



Mean



Median



Share of affiliate sales to any unaffiliated parties to local unaffiliated parties to any affiliated party to parent



0.73 0.57 0.27 0.07



0.91 0.66 0.09 0.00



Share of affiliate cogs from parent 0.06



0.00



sales∗



Share of total MNC to any affiliated parties ∗



0.10



Aggregate of parent + all foreign affiliates in the corporation



0.06



Most Affiliates have Little Intra-MNC Sales



1.0



1.0



Figure : Distribution of affiliates and MNC by share of sales to affiliated parties.



share of affilates (MNCs) 0.2 0.4 0.6 0.8



0.8



shipments to parent (share of total sales)



affiliate shipments to all affiliated parties intra−MNC shipments



0.0



0.0



0.2



share of affilates 0.4 0.6



shipments from parent (share of affiliate cogs)



0.0



0.1



0.2



0.3



0.4



0.5



0.6



0.7



0.8



share of total sales (cost of goods sold)



(a) Affiliate-Parent



0.9



1.0



0.0



0.1



0.2



0.3



0.4



0.5



0.6



0.7



share of total sales



(b) Intra-MNC trade



0.8



0.9



1.0



Intra-MNC Sales are Concentrated in Few Affiliates



• Intra-MNC trade concentrated among small number of affiliates



Figure : Lorenz curve: Distribution of intra-MNC trade 1.00



1.0



1.0



1.00



parent to affiliate



intra−MNC



0.1



0.2



0.3 0.4 0.5 0.6 0.7 cumulative fraction of affiliates



0.8



(a) Affiliate-Parent



0.9



1.0



0.0



0.63 0.52 0.42



0.2



(b) Intra-MNC



Affiliates: individual foreign affiliate Corporations: sum of parent and all foreign affiliates of a MNC



0.16



0.25



0.3 0.4 0.5 0.6 0.7 0.8 cumulative fraction of affiliates (MNCs)



0.11



0.07



0.04



0.06 0.01 0.09 0.01 0.12 0.02 0.16 0.02 0.21 0.04 0.27 0.05



0.03



0.34



0.1



0.02



0.01



0.0



0.0



0.00



0.0



0.01 0.02 0.02 0.05 0.05 0.09 0.12 0.18



affiliate to parent



0.77



cumulative share of total trade flow 0.2 0.4 0.6 0.8



cumulative share of total trade flow 0.2 0.4 0.6 0.8



affiliate to all affiliated parties



0.9



1.0



Affiliates and MNCs with Intra-MNC Sales are Large



• Size: Intra-MNC sales are concentrated in large affiliates and MNCs I I



the largest 5% of affiliates accounts for 40% of all trade to affiliated parties the largest 5% of MNCs accounts for around 65% of all intra-MNC trade Mean



Median



Mean Emp>p95



Share of affiliate sales to any affiliated party to parent



0.27 0.07



0.09 0.00



0.36 0.14



Share of affiliate cogs from parent



0.06



0.00



0.06



0.10



0.06



0.16



sales∗



Share of total MNC to any affiliated parties ∗



Aggregate of parent + all foreign affiliates in the corporation



Affiliates and MNCs with intra-MNC Sales are Large



• Largest affiliates within the MNC sale within the corporation • Largest corporations do intra-MNC trade



D(Flowac ) log(empa ) log(empp ) log(Naffp ) log(empc ) Aff industry FE Aff country FE MNC FE Obs R2



0.0682*** (0.00670) -0.0264 (0.0392) 0.0636*** (0.0201) -0.0271 (0.0505) Yes Yes No 4,731 0.160



0.0726*** (0.00731)



Yes Yes Yes 4,738 0.475



log(Flowac ) 0.103*** (0.0370) -0.106 (0.169) -0.0905 (0.106) 0.242 (0.214) Yes Yes No 3,673 0.134



D(Flowcc )



log(Flowcc )



-0.00306 (0.0231) 0.0692*** (0.0130) -0.0180 (0.0265) No No No 728 0.051



-0.919*** (0.183) 0.726*** (0.0949) 0.560** (0.223) No No No 668 0.233



0.150*** (0.0434)



Yes Yes Yes 3,674 0.392



Vertical Fragmentation within the MNC



• I-O matrix signals usage of inputs by downstream plants I



without data on intra-firm flows, we assume that an upstream affiliate produces inputs for a downstream parent



• Can we predict magnitude and existence of within-firm flows using the I-O



matrix?



The Input-Output Matrix



3400 3100



3200



3300 using industry



(c) IO Matrix Industry Pairs



3400



3100



producing industry 3200 3300



3300 3200 3100



producing industry



3400



Direct Requirements, Manufacturing



3100



3200



3300



3400



using industry



(d) P-A Industry pairs



• I-O matrix from BEA (02) I I



concordance from I-O commodity codes to four-digit NAICS-ISI direct input requirements (drij ): amount of i required to produce 1$ of j



Input-Output Links — Definition



• An I-O link between the (primary) industry of P and the (primary)



industry of A is defined by a positive I-O direct requirement coefficient I



dxz > 0 inputs from x required to produce $1 of output in industry z



I



dzx > 0 inputs from z required to produce $1 of output in industry x



x: Affiliate’s main industry z: Parent’s main industry



Do I-O Links Predict Ownership of Affiliates?



• Probability of finding an affiliate and I-O links: I



Baseline probability of positive presence: 0.41% N = 616, 616 (107 countries 77x77 industries) — positive only 2, 000



D(FDIxzc > 0) = βU drxz + βD drzx + Fxc + pac



• Size of affiliate (conditional on existing) and I-O link



log(FDIxzc ) = αU log(drxz ) + αD log(drzx ) + Fxc + pac



FDIxzc



I



# of affiliates in triplet A’s industry - P’s industry - country in the paper: employment in triplet A’s industry - P’s industry - country



drxz



I



I-O direct requirement of A’s industry x to produce $1 of P’s industry z



drzx



I



I-O direct requirement of P’s industry z to produce $1 of A’s industry x



I



Yes! I-O Links Predict Existence and Size of Affiliates



D(affxzc ) drzx drzx



0.338*** (0.015) 0.296*** (0.015)



log(drzx )



0.093*** (0.023) 0.136*** (0.030)



log(drxz )



Affiliate industry-country FE Obs R2



log(Naffxzc )



Yes 616,616 0.055



Yes 1,922 0.716



• 10% increase from the mean in both drxz and drzx implies 90% increase in average prob of observing positive FDI in xzc. I I



Less than 0.04% of xzc triplets has affiliates. Mean drzx = 0.005



I-O Links and Ownership — Interpretation



• Vertical FDI? (Alfaro and Charlton, 09) I



more than 50% of I-O links between P and A only observable at 4-digit NAICS



I



Intra-industry vertical FDI does not follow differences in factor endowments



I



Consistent with vertical FDI following gravity instead of going to low-cost countries



• I-O links are interpreted as evidence of input flows between P and A • Do I-O links predict flows of physical goods along the I-O chain? I



observable in the BEA data



Do I-O Links Predict Share of Intra-firm Flows?



• Probability of an affiliate shipping to parent and I-O link



D(Flowap ) = βdrxz + FEx + FEc + (FEMNC ) + ap



• Conditional on positive, elasticity of Flowap to I-O link



log(Flowap ) = α log(drxz ) + Fx + Fc + (FEMNC ) + ap



Flowap : shipments from A to P as share of A’s sales drxz : I-O direct requirement of A’s industry x to produce $1 of P’s industry z



• And equivalent for share of inputs from P in A’s cost of inputs (Flowpa )



and corresponding I-O link (drzx )



No! I-O Links Do Not Predict Share of Intra-firm Flows



• I-O links do not differentiate affiliates that ship to the parent from those



that do not • For affiliates that do ship to parent, I-O links do not predict the



importance of this flow in total sales



D(Flowap ) drxz



0.008 (0.215)



D(Flowpa )



log(Flowap )



-0.135 (0.227)



drzx



0.313 (0.197)



-0.17 (0.212)



log(drxz )



0.004 (0.042)



-0.059 (0.075)



log(drzx ) MNC FE Obs R2



No 4,901 0.177



log(Flowpa )



Yes 4,901 0.442



No 4,901 0.153



Additional FEs: aff’s industry, aff’s country.



Yes 4,901 0.48



No 2,072 0.238



Yes 2,072 0.506



0.039 (0.030) No 2,201 0.253



-0.019 (0.059) Yes 2,201 0.528



Robustness — In the Paper



• Diagonal of the I-O matrix



• Average (weighted by importance of total sales) of I-O requirements of all



industries reported by parent and affiliate • Discrete definitions, based on I-O links, of horizontal, vertical, and



unrelated affiliates (as Alfaro-Charlton 09)



Robustness: The diagonal of the I-O matrix



• Diagonal: horizontal or coarseness of the product category? D(Flowap ) drxz



D(Flowpa )



log(Flowap )



log(Flowpa )



-0.306 (0.190)



drzx



0.389 (0.297)



log(drxz )



-0.0701 (0.0580)



log(drzx )



0.0632 (0.0396)



I (x = z) drxz × I (x = z)



0.0890**



0.107**



0.856



0.167



(0.0369)



(0.0481)



(0.589)



(0.512)



-0.249 (0.339)



drzx × I (x = z)



-0.733 (0.526)



log(drxz ) × I (x = z)



0.171 (0.187)



log(drzx ) × I (x = z)



0.152 (0.141)



3. Why do MNCs own A with I-O links if not to transfer goods?



• Largest direct requirements are on or near the diagonal



3400 3100



3200



3300 using industry



(e) IO Matrix Industry Pairs



3400



3100



producing industry 3200 3300



3300 3200 3100



producing industry



3400



Direct Requirements, Manufacturing



3100



3200



3300



3400



using industry



(f) P-A Industry pairs



• I-O matrix from BEA (02) I



direct input requirements (drij ): amount of i required to produce 1$ of j



Input-Output Links



• Computer and Peripheral Equipment (NAICS 3341) uses Semiconductor



and Other Electronic Component (NAICS 3344) I



dr3344,3341 = 0.77



• Paint, Coating, and Adhesive (NAICS 3255) uses Resin, Synthetic Rubber,



and Artificial Synthetic Fibers and Filaments (NAICS 3252) I



dr3252,3255 = 0.22



• A firm good at producing Resin is also good at Paint I



knowledge on demand, competitors, quality, common inputs, suppliers...



Input-Output Links — Example: Eastman Chemical



• All Eastman Chemical’s products are I-O linked within 4-digits CASPI



PCI



Specialty Plastic



Performance Polymers



Fibers



Cellulose Acetate



USA



X



X



X



X



X



X



United Kingdom Netherlands Spain



X X∗ X



X



X



X



Malaysia∗ Singapore∗ China∗∗



X X



Argentina Mexico



X



X X X X X



CASPI = coatings, adhesives, specialty polymers, and inks. PCI = performance chemicals and intermediates. ∗



: Facility leased from third party. ∗∗ : Joint venture (50-50).



Final Remarks



• For most affiliates Intra-MNC flows are negligible I



Intra-MNC flows concentrated among largest affiliates within the corporation



• Consistent with proximity-concentration tradeoff I I



Many horizontal affiliates close to the market of destination Few vertical affiliates exploiting economies of scale



• Industry links signal both production fragmentation and common



intangibles I



I-O links between industries do not predict flows of inputs within the firm
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