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Today's Agenda

> Stylized facts about multinational firms (Antras and Yeaple, 2014).

> Determinants of horizontal FDI (Empirical evidence by Brainard
(1997) and a conceptual framework by Helpman (JEL 2006))

» A model on vertical FDI, based on concepts of imperfect contract
enforcement (Antras and Helpman, 2004).

> Technology spillover from foreign firms to local firms (Javorcik,
2004).

> How multinational firms transfer knowledge across border (Keller
and Yeaple, 2012).



Multinational firms have been largely overlooked in most
trade models

> In most trade models (including those we studied so far), production
is assumed to be undertaken in a country. Thus, trade involves only
final goods and there is no trade in intermediate inputs.

» Evidence suggests that firms frequently choose to serve foreign
markets through subsidiaries (often referred to as Horizontal FDI).

> Evidence also shows increasing fragmentation of intermediate input
production using foreign affiliates (often referred to as Vertical
FDI).

» Therefore, multinational corporations account for a significant
fraction of world trade, with trade in intermediate inputs between
various divisions of the same firms constituting an important and
increasing share of these flows.



Why should we care about multinational enterprises
(MNEs)?

Answer: Because they are important.

>

Value added of all MNEs (including parent firms) was around 8 tr
USD in 1997, roughly 25% of world GDP.

Excluding parent firms, about 10-12% of world GDP is accounted
for by foreign affiliates (in 2007).

Also, 1/3 of the volume of world trade is intra-firm trade
(transactions that happen within MNE boundary).

In 2004, 36.1% of total U.S. imports were intra-firm.

About another one-third of world trade was accounted for by
transactions in which MNEs are on one of the two sides of the
exchange (71% of U.S. exports).

The 700 largest MNEs account for roughly 50% of world R&D
spending and close to 70% of world business R&D spending.



Distribution of Worldwide Production of MNEs

How American Firms Serve Foreign Markets, 2009

Foreign Affiliate
Sales to 3 Countries,
$1.47 trillion

U.S. Exports
$1.57 trillion

Local Sales of
Foreign Affiliates
$2.95 trillion

> Source: Antras (2013) CREI talk



Distribution of Worldwide Production of MNEs

Share of Worldwide Production of Ford

Share of Worldwide Production of Toyota
South America

> Source: Antras (2013) CREI talk



Multinationals’ Presence in U.S. Trade
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Variations in the Share of Intrafirm Trade across Industries
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Six Stylized Facts about Multinational Firms (Antras and Yeaple,
Handbook of International Economics 2014)



Fact 1: MNEs are highly concentrated in developed
countries.

Multinational activities are concentrated in developed countries on both
ends of FDI relationships. Developing countries are more likely to be the
recipient of FDI rather than the source.

2 2
° 1 © kG
N N SR LUK
0 0
54 T 2
8 8 4l
3 32 ISR ghife ® SR
g g [ <
3 3 a3 ® el om® T
5 5
3 4 54
s s o neL ® KOR
Z s Z s
3 =
% 6 2
b y=-2s85+ 0219
7 7 (0483 (0.058)
=008
K 8
B E
55 65 75 85 95 105 15

log (Real GDP Per Capita)

Sources: UNCTAD and Werld Bk



Fact 2: Share of intrafirm imports is increasing in
countries’ capital abundance
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Fact 3: Share of intrafirm imports is increasing in sectors'’
capital and R&D intensities.

Share of Intrafirm Imports by NAICS 4, Average 2000-05
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Fact 4: Like bilateral trade, MNEs' activities are
decreasing in distance between countries.

The production of the foreign affiliates of multinationals is decreasing in
distance (from the host country), but at a slower rate than aggregate
trade (both imports and exports)

log (Affiliate Sales,, / GDP,GDP,)
log(Affiliate Sales,,/Exports,,)

7
log (Distance between s and d) log (Distance between s and d)




Fact 5: MNEs' headquarters tend to be associated with
better performance.

Table 3. U.S. Parent Firms Percent Shares of US Activities

Manufacturing All Industries
Enterprises 0.4 0.04
Value Added 62.3 17.6
Employment 58.2 16.9
R&D Expenditure 72.1 69.2
Exports 44 .4 54.7

Source: Barefoot and Mataloni (2011), U.S. Census



Fact 5: MNEs' headquarters tend to be associated with

better performance (cont’)

Table 4. Affiliates Relative to Local Firms

Finland France Ireland Holland Poland Sweden
Enterprises 1.6 2.0 13.4 3.4 16.0 2.8
Employment 17.2 26.2 48.0 25.1 28.1 32.4
Sales 16.2 31.8 81.1 41.1 45.2 39.9
R&D Expenditure 131 27.4 77.3 35.8 20.9 52.0
Exports 17.5 39.5 92.3 60.0 69.1 45.8

Source: OECD (2007).



Fact 6: MNEs' headquarters focus on R&D and other high

value-added activities.

Within multinational enterprises, parents are relatively specialized in
R&D while affiliates are primarily engaged in selling goods in foreign

markets (both the host market and third markets).

Table 5. Share of US Multinational Activity Due to Parent Firms

1999 2009
Sales 74 65
Value Added 78 68
Employment 75 68
R&D Expenditure 87 84

Source: BEA



Determinants of Horizontal FDI



Helpman (06): Trade, FDI, and the Organization of Firms

v

v

A simplified version of Melitz (2003).
A firm’s profit from domestic sales
™D (@) = 0B - CfD,

where © is some function of the firm’'s productivity and B captures
the level of market demand at home and factor prices (e.g. wages).

Profit from exports
TX ((9) =r17¢eB* — cfx,

where B* captures the level of foreign market demand and local
factor prices.

Profit from horizontal FDI

7 (@) = OB/ — cfy,

where B/ captures the level of foreign market demand and foreign
factor prices



Firms' decisions

» Intuitive assumptions of the ranking of fixed costs:

fo<fx<fh

>
>
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Brainard (AER 1997)

"An Empirical Assessment of the Proximity-Concentration Trade-off Between
Multinational Sales and Trade”

> A pioneering study on the determinants of horizontal FDI versus
exporting.
> Proposes an econometric model in which the share In(Exp/(MNE
affiliate sales 4+ Exp)) is regressed on:
» industry and country-specific measures of trade costs, and
» industry measures of plant-specific and firm-specific economies
of scale.
» control variables of the importing country j, such as GDP per

capita, corporate tax rates, openness to trade, openness to
FDI;

» Specification:
In <%> = o+ BiFreight), + B, Tariffi + 53 GDP_Diff’!
FDH, + EXZ,
+ B4 Tax! + Bs Trade! + BeFDI +
+B7PlantSC,, 4+ BgFirmSCp, + €.,

where m indexes country and j indexes industry.



Empirical Results (Brainard, AER 1997)

> For each industry, measures plant-level economies of scale by the
number of production employees in the median US plant (in terms
of value added)

» For each industry, measures firm-level economies of scale by the
number of nonproduction workers in the average US-based firm.

» Finds that these two variables have opposite effects on the ratio of
exports to total sales abroad.

» The coefficient on the difference in GDP per capita between the
foreign country and the U.S. is positive and significant

» Perhaps Brainard is unintentionally testing both horizontal and
vertical FDI at the same time?



Empirical Results (Brainard, AER 1997)

TABLE 1—EXPORT SHARES (DEPENDENT VARIABLE = EXSH)

Country random

Industry random

Country random
effects

Industry random
effects

Independent OLS effects effects
variable [ (i) (i) ) (vi)
FREIGHT —0.2451 —0.2009 —0.1264 —0.2852 —0.1228
(—5.429) (—3.996) (—2.672) (—4.813) (—1.767)
TARIFF —0.274 —0.2814 —0.0872 —0.3895 —0.1644
(—6.239) (—5.666) (—2.038) (—7.259) (—3.412)
PWGDP 0.330 0.3231 0.1922 0.3050 0.1461
(4.272) 2371 (2.909) (2.677) (2.122)
TAX —1.335 —1.3566 —0.9853 —0.5787 —0.2150
(—4.882) (—2.809) (—4.258) (—1.223) (—0.792)
TRADE 1.9114 1.9395 2.1306 1.5841 1.8477
(7.416) (4.149) (9.887) (4.035) (8.262)
FDI —2.6163 —2.6302 —2.8126 —0.8502 —0.9120
(—9.264) (—5.077) (—11.944) (-1.219) (—2.334)
PSCALE 0.1331 0.1087
(2.728) (0.941)
CSCALE —0.2734 —0.2291
(—4.722) (—1.587)
ADJ —0.0177 —0.0367
(—0.069) (—0.188)
LANG —0.1459 —0.2707
(—0.998) (—3.223)
EC —0.7808 —0.8165
(—3.823) (~7.040)
coup 0.6486 0.5632
(1.805) (2.788)
Constant 3.6903 3.9210 3.5633 —4.4334 —5.1163
(2.212) (1.281) (2.554) (—1.270) (—2.535)
Number of
observations 1,159 1,159 1,159 1,035 1,035 1,035
Adjusted R? 0.118 0.040 0.080 0.233 0.140 0.180
X 1.8446 23.425 4.8503 22.154
P 0.933 0.001 0.963 0.036

Notes: The table reports estimates of equation (3);  values are reported in parentheses. All variables are in logs. Sample-
size differences reflect missing data.



The Incomplete Contracts Approach to Study the Determinants of
Vertical FDI



Helpman (JEL 2006)

> Contracts are incomplete (from Lecture 3).
» Firms' optimal responses to contractual frictions:

» Where to produce? (Slicing up the value chain, such as R&D
and product development, parts and components production,
assembly, etc. in different countries)

» Extent of control that firms exert over different production
stages:

> Should these production stages be kept within firm
boundaries?
> Should they be contracted out to suppliers or assemblers?



Helpman (JEL 2006) Section 3

> Based on Antras and Helpman (2004).

> Ideas: Two-stage game. The final-good producer (in the North, e.g.
U.S.) has to decide

» whether to produce the intermediate inputs in-house or
outsource it to another firm

» If outsourcing turns out to be optimal, the firm decides
whether to outsource it to a firm in the North or the South.

> Different organizational modes are associated with

» Different bargaining power for the supplier and the final-good
producer. Bargaining power is higher if the final-good producer
owns and controls the supplier, through vertical integration.

» Different fixed costs: production in the South and vertical
integration respectively are associated with higher fixed costs
(e.g. overhead, management costs).



Helpman (JEL 2006) Section 3

» The idea that control over another firm’'s asset can enhance the
bargaining power of the controlling firm is the key of the
Property-rights Theory of the Firm.

» What kind of final-good producer would prefer to vertically
integrate with the supplier? and produce in the South?



Helpman (JEL 2006) Section 3

» Cost structures aside, organizational mode of production depends
on the (intrinsic) characteristics of the industry.

> For example, in R&D intensive sector (e.g., pharmaceutical
companies), the headquarter firm's pre-production investment
accounts for a big part of the production cost.

> If the supplier deviates from ex-ante agreements or expectations,
the final-good supplier could suffer a big loss (esp when investments
are sunk and relationship-specific).

> Antras and Helpman (2004) call this the "hold-up” problem.

> The party that has a larger share of ex-ante investment in the joint
production unit is relatively more vulnerable to hold-up, and thus
deserves a higher level of protection by having a larger bargaining
power, through vertical integration.



Helpman (JEL 2006) Section 3

> Antras and Helpman (2004) embed the two-stage bargaining game
and differentiated sectors in the Melitz (2003) heterogeneous-firm
model.

» Production function in each sector takes the Cobb-Douglas form,
and differs in headquarter-input intensity (like R&D, capital, skill
intensity).

» Predictions: Firms with different productivities will optimally sort
themselves into one of the four production modes (conditional on
survival):

» Outsourcing in the North (Domestic outsourcing)

» Outsourcing in the South (Offshoring)

» Vertical integration with suppliers in the North (Domestic
M&A)

» Vertical integration with suppliers in the South (Vertical FDI)



Antras and Helpman (2004)

Predictions in a Graph
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Antras and Helpman (2004)

Sorting of Firms based on Productivity

Qutsourcing Outsourcing O ing| Integration{ O g| Integration
Exit | inN in§ Exit [inN inN ins inS (FDD
0 » 0 0 » 0
Component-Intensive Sector Headquarter-Intensive Sector

F16. 2.—Organizational forms



Javorcik (AER 2004) - Does Foreign Direct Investment
(FDI) generate positive knowledge spillover to domestic
firms?

» Goal: study whether foreign invested firms spill over knowledge to
local firms, and thus raise their productivities.

» Results: Find evidence of positive spillover, sometimes within the
same industry, but always across industries (through input-output
linkages).

> Regression specification:
In Yy = a + Biln Ky + Boln L + Baln My
+ B, Foreign Shareg;, + Bs Horizontal;
+ Be Backward;, + B; Forward;

+ o + o + o+ Ejjpg-



Javorcik (2004) - 3 measures of FDI Source
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Evidence of positive knowledge spillover from FDI

» Based on an unbalanced panel of manufacturing firms from
Lithuania over 5 years (1996-2000):

TABLE 5—OLS WITH LAGGED AND CONTEMPORANEOUS SPILLOVER VARIABLES

All firms Domestic All firms Domestic
Foreign share 0.0025*** 0.0025***
(0.0002) (0.0003)
Backward 0.0105** 0.0086*
(0.0048) (0.0051)
Backward lagged 0.0173*** 0.0177***
(0.0060) (0.0066)
Forward —0.0030 0.0001
(0.0024) (0.0027)
Forward lagged —0.0029 —0.0007
(0.0040) (0.0044)
Horizontal 0.0029** 0.0040***
(0.0013) (0.0014)
Horizontal lagged 0.0038* 0.0046**
(0.0021) (0.0023)
Intercept 5.2323*** 5.2082*** 5.1599*** 5.1582***
(0.0805) (0.0876) (0.1007) (0.1108)
Number of observations 11,630 10,216 8,214 7,118
R 0.93 0.92 0.93 0.92

Notes: Robust standard errors are presented in parentheses. The dependent variable is In firm
output. Each regression includes In capital stock, In effective employment, and In materials as

well as industry, region, and year fixed effects.
* Significant at the 10-percent level.

** Significant at the 5-percent level.
*** Gignificant at the 1-percent level.



Partial foreign ownership is associated with stronger
vertical FDI spillover

» A firm is defined as fully foreign owned if its foreign equity share is
99% or above; otherwise partially owned (10%-99% for ety shr).

TABLE 8—SHARE OF FOREIGN OWNERSHIP AND PRODUCTIVITY SPILLOVERS

Regressions in first differences
Olley-Pakes Method
All Domestic All Domestic

Foreign share 0.0006 0.0010
(0.0007) (0.0007)
Backward (Partial Ownership) 0.0444*** 0.0394*** 0.0499*** 0.0401**
(0.0085) (0.0096) (0.0146) (0.0190)
Backward (Full Ownership) 0.0040 0.0154 0.0020 0.0090
(0.0110) (0.0133) (0.0171) (0.0223)
Forward —0.0053* —0.0074** —0.0066 —0.0121*
(0.0030) (0.0032) (0.0053) (0.0062)
Horizontal —0.0009 —0.0009 —0.0025 —0.0026
(0.0012) (0.0012) (0.0024) (0.0023)
H4 0.0000 0.0000 0.0001*** 0.0001***
(0.0000) (0.0000) (0.0000) (0.0000)
Demand 0.6181*** 0.6817*** 0.3794 0.5427**
(0.1778) (0.1825) (0.2810) (0.2698)
Number of observations 6,853 5,916 3,765 3,084
R? 0.49 0.49 0.08 0.08
F-stat (BKFO = BKPO) 12.01 291 6.41 1.68
Prob F > 0 0.00 0.09 0.01 0.20

Notes: Standard errors in parentheses have been corrected for clustering for each industry in
each year. In the regressions without the Olley-Pakes correction, the dependent variable is A
In firm output and the right-hand side includes A In capital stock, A In labor, and A In
materials. In models employing the Olley-Pakes procedure, the dependent variable is A In
total factor productivity. All regressions include industry, region, and year fixed effects.
BKFO = Backward (Full Ownership); BKPO = Backward (Partial Ownership).



Keller and Yeaple - The Gravity of Knowledge (AER 2014)

» Questions: How trade costs affect the ways multinational firms
transfer knowledge to foreign affiliates, and thus the gravity of
multinational sales.

» In the model, production requires a continuum of inputs, which vary
in knowledge intensity.

» Multinational firms can transfer knowledge to their foreign affiliates
in either embodied (traded intermediates) or disembodied form
(direct communication).

> Direct transfer of (non-codified) knowledge requires communication,
which cost is increasing in the knowledge intensity of inputs.

> Variable costs of trade of intermediates are increasing in distance.

> Implications: Remote countries will get not only less trade, but also
less multinational sales and (inferred) knowledge flows.



Predictions

» Hypothesis 1: The percentage rate of decline of the share of inputs
imported from the home country in total costs as trade costs
increase is slower in relatively knowledge-intensive industries.

> Reasons: As knowledge-intensive communication is more costly,
firms find it harder to substitute away from trade of
knowledge-intensive intermediates, even when trade costs increase.

> Hypothesis 2: Holding fixed the demand level, the percentage rate
of the decrease in affiliates’ local revenues as trade costs increase is
faster in more knowledge-intensive industries.

» Reasons: As trade costs increase, substitution to direct
communication is more costly, thus raising total costs more and
hurting sales.



Regression Specifications

v

To test Hypothesis 1:

M ) ) ) .
ln(—) = o + (57 + IFKIr, + BEIX], + ey,

kal
where w stands for a firm; i represents industry; k host (recipient)
country.

M stands for the value imported intermediates by omega's foreign
affiliates; K/ is a measure of knowledge intensity, and is an ad
valorem measure of trade costs; X is a set of controls.

deltat® < 0 and delta$® > 0



Regression Specifications

» To test Hypothesis 2:
lnRivkr = afr + (5f T (551(]?)1117’2 T B?lnxja t Uika-

» where w stands for a firm; i represents industry; k host (recipient)
country.

> R stands for foreign affiliates’ sales; K/ is a measure of knowledge
intensity, and is an ad valorem measure of trade costs; X is a set of
controls.

> deltall < 0 and deltafl < 0



Main Regression Results

> Using panel data from Bureau of Economic Analysis (BEA) for 1000
US multinational firms with 3000 affiliates for 1994, 1999, and 2004.

TABLE |—TECHNOLOGY TRANSFER AND MULTINATIONAL ACTIVITY

Tmport share Sales
(1 ) 3) () (5) (6) Ul @)
‘Trade costs 2794 3786 3672 -0933 2942 -0770 -0213 0423
(0030 [<0.001] [<0.001] [0.127) [<0001] [0.085] [0612]  [0.279]
Trade costs x 36089 24906 23761 25.123 23110 -17.149 19405 -17.758
knowledge intensity [o00r] (0039 [0022] [0.005]  [0.036] [0.055] [0.016]  [0.017
Population 0628 0495 0416 ~0207 0218 0430
[0150]  [0229] 0.538] 0296] 0269 [0.487
GDP 0410 035 0450 0753 07251375
(0324 0366 [0.116] [<0001] [<0001) (<001
Tax rate 0.962 0916 2340 0.266 0.310 0.737
0017 [0.010] [0.131] 0075] 0032 [0.557)
Skill endowment 1.004 0.685 NA ~03%0 0434 NA
[0214]  [0381] 0083 [0.034)
Capital endowment —0.089 0073 0581 0.48 0.498 0314
[0.661] (0709  [0303] [<0.001] [<0.001]  [0.607]
Tntellctual property rights 0408 0420 0060 0179 0137 0071
0007 [0001]  [0:495] 0018 (0058 0382
Judicial quality -2950 -2.579 NA 0852 -03816 NA
0012 [0024] 005§ (0075
Common language 0468 0481 1049 0438 0407 0653
[<0001) [<0.001]  [0002] [<0001] [<0001)  [0.181
Cost of phone call 0499 0.550 1.563 0.016 0093 -0.308
[<0001) [<0.001]  [0002] 070 0093 0192
Parent sales —0.050 0.564 0.564
0.012] [<0.001]  [<0.001
Firm-year fixed effects Yes Yes Yes Yes
Indusiry and year ixed effects Yes  Yes Yes o Yes
Country fixed effects Yes Yes
B 03717 0447 0139 0223 0.449 0.557 0.346 0358
Observations 5875 5,644 5961 5961 7921 7,581 7726 7726

Notes: Dependent vriables: imports for further pocessing from the US relativ tototal afflate sales i colums 1,2, 3 and
4 local affliate salesto unafflated customers in columns 5,6, 7. and 8. Robust p-values allows for lustering by country-year
and are shown in brackets. NA means not aailable, because  variableis collnear with the country fixed effcts




