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The “Global Sourcing”-Matrix, GAO (2004)
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Antràs & Helpman (2004)

Antràs effect with fixed cost heterogeneity
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Antràs & Helpman (2004)

Productivity-ranking of firms
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Contribution to the Literature

The higher a firm’s capital intensity and productivity the higher is
her probability of vertically integrating intermediate input production
into the boundaries of control, both at home and abroad.

Importantly, the effect of productivity is larger the higher the capital
intensity of the firm.

The productivity-ranking of firms engaging in different sourcing
modes is impressively consistent with the data.
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Data Description

Spanish firm-level panel data set (ESEE, 2000-2007) with a
coverage of approx. 2.000 manufacturing firms per year.

From 2006 onwards we are able to differentiate between the four
intermediate input sourcing strategies.

Intermediate inputs are goods that have been acquired from a
different legal entity (either related or unrelated to the firm) and
“incorporated and transformed in the production process”.

Total factor productivity convincingly computable (Olley & Pakes,
1996)

Ownership structure of firms visible

No transaction-level information
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Spanish Firms’ Sourcing Modes in 2007
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Figure 1: Use of Sourcing Modes by Spanish Manufacturing Firms in 2007

Table 1 reports variations in the intrafirm share of intermediate input acquisition in 2007,

using 3-digit CNAE-93 industries. Of the total value of intermediate input sourcing, roughly

one third has been acquired from abroad. Of the value of all components that have been im-

ported by Spanish manufacturing firms in 2007, more than forty percent can be attributed to

imports from a related party. In 2006 the corresponding number is one third which is similar

to the finding in Antràs (2003). For the value of all intermediates that have been acquired

domestically, the related-party share happens to be significantly lower with about 20 percent.

From a theoretical point of view, the difference in the shares could be attributed to higher

degrees of contractual frictions for international transactions, if the lack of contractual enforce-

ment affects both headquarter services and manufacturing components. We observe substantial

cross-industry differences in the intra-firm share of intermediate input imports in total imports.

In line with earlier empirical evidence, the intrafirm share of intermediate input imports is rel-

atively high for industries producing highly differentiated, high-technology goods like “General

& Electric Machinery”, “Motorized Vehicles”, and “Plastic & Rubber Products” but also for

capital-abundant “Chemical Products” which are to a very large extent homogeneous goods.

Conversely, the share is low or even zero for the “Textile”, “Leather & Footwear”, and “Timber

& Wooden Products” industries. What is maybe surprising is that there is no obvious link

between the industry-specific related-party shares for internationally and domestically sourced

inputs. Indeed, in some industries related-party imports have a considerable weight in total

imports but related-party transactions in the home country are of only marginal importance

(or vice versa). For example, the “Plastic & Rubber Products” industry acquires 70 percent of

its total component imports through a related party, but it buys less than seven percent of its

domestically sourced goods from a related party.
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Econometric Model I

(
MFI

MFI +MFO

)

it

= β0 + β1KAPINTit + β2SKILLINTit+

+ β3PRODOPit + β4AGEit + ϕj + ϑt + εit,

(
MDI
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)

it

= β0 + β1KAPINTit + β2SKILLINTit+

+ β3PRODOPit + β4AGEit + ϕj + ϑt + εit.
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Estimation Results Ia

Table 3: Intra-firm Share of Foreign Intermediate Input Sourcing (TOBIT Model)1

Bivariate Bivariate
Pooled Random-Effects Constrained Unconstrained

VARIABLES (1) (2) (3) (4)-(2006) (5)-(2007)

KAPINT 0.045*** 0.029*** 0.030*** 0.022* 0.039***
(0.013) (0.008) (0.011) (0.012) (0.013)

SKILLINT 0.127*** 0.091*** 0.101** 0.106** 0.125***
(0.046) (0.029) (0.042) (0.043) (0.048)

PRODOP 0.066*** 0.023*** 0.021* 0.031** 0.011
(0.022) (0.009) (0.011) (0.014) (0.015)

AGE 0.001** 0.001*** 0.001* 0.001* 0.001*
(0.001) (0.000) (0.001) (0.001) (0.001)

Constant -1.726***
(0.250)

ρ 0.931*** 0.923*** 0.936***
(0.010) (0.015) (0.012)

Industry Fixed Effects Yes Yes Yes Yes

Year Fixed Effects Yes Yes Implicit Implicit

Observations 1482 1482 1118 1118

Pseudo R2 0.11

Log (Pseudo-)Likelihood -765.724 -561.084 -407.395 -392.155

F(.,.) / Wald χ2 6.55 95.52 517.77 2937.38

Prob > F/Prob > χ2 0.000 0.000 0.000 0.000

1 The table gives the marginal effects on the probability of being above zero evaluated at the sample means
for the intra-firm share of foreign intermediate input acquisition (FORINT ) as a function of the explanatory
variables KAPINT, SKILLINT, PRODOP , and AGE (see data description in table 2). The other corre-
sponding marginal effects always have the same sign and significance. The sample does not exclude firms
with domestic or foreign parent companies. Robust standard errors in columns (1) and (2) are clustered by
firm and given in parentheses. *,**,*** indicate significance at the 10%, 5%, 1% levels, respectively.

Let us first turn to the two separate cases in which we use the intra-firm shares of inter-

mediate input sourcing as explained variables (FORINT and DOMINT ). We directly want to

test hypotheses 1 and 2 (Antràs effect) for both the domestic and the foreign economy. In light

of hypothesis 1 we expect positive coefficients of the capital intensity variable since vertical

integration requires sufficiently high capital intensities. Relatedly, hypothesis 2 suggests that in

each sourcing market only the more productive firms should be active in integration so that we

expect a positive coefficient for PRODOP in both equations. Columns (1) to (5) in tables 3 and 4

present the results for the foreign and the domestic sourcing case, respectively. We find positive

and significant coefficients for capital intensity, skill intensity and total factor productivity in

nearly all specifications. A unit-increase in the capital intensity variable, for example, increases

the probability of acquiring components from a related party by two to five percentage points in

the foreign sourcing case and by four to six percentage points in the domestic sourcing case. This

is convincing evidence for the existence of the Antràs effect. Similarly, if an average firm faces a

unit-increase in the total factor productivity variable, her probability of purchasing inputs from

a vertically integrated supplier rises by approximately two percentage points, both in the foreign

request.
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Estimation Results Ib

and the domestic economy. These results strongly confirm and extend prior empirical findings

and are in line with hypotheses 1 and 2.

Table 4: Intra-firm Share of Domestic Intermediate Input Sourcing (TOBIT Model)1

Bivariate Bivariate
Pooled Random-Effects Constrained Unconstrained

VARIABLES (1) (2) (3) (4)-(2006) (5)-(2007)

KAPINT 0.058*** 0.048*** 0.053*** 0.044*** 0.045***
(0.010) (0.007) (0.009) (0.009) (0.007)

SKILLINT 0.076** 0.078*** 0.079*** 0.088*** 0.061**
(0.030) (0.025) (0.031) (0.028) (0.030)

PRODOP 0.032** 0.010 0.019** 0.011 0.021**
(0.013) (0.045) (0.009) (0.008) (0.010)

AGE 0.000 0.000 0.000 0.000 0.000
(0.000) (0.001) (0.000) (0.000) (0.000)

Constant -1.127***
(0.122)

ρ 0.890*** 0.895*** 0.901***
(0.011) (0.014) (0.013)

Industry Fixed Effects Yes Yes Yes Yes

Year Fixed Effects Yes Yes Implicit Implicit

Observations 3282 3282 2878 2878

Pseudo R2 0.11

Log (Pseudo-)Likelihood -1306.356 -960.526 -831.133 -801.957

F(.,.) / Wald χ2 8.38 147.30 173.05 700.74

Prob > F/Prob > χ2 0.000 0.000 0.000 0.000

1 The table gives the marginal effects on the probability of being above zero evaluated at the sample means for
the intra-firm share of domestic intermediate input acquisition (DOMINT ) as a function of the explanatory
variables KAPINT, SKILLINT, PRODOP , and AGE (see data description in table 2). The other corre-
sponding marginal effects always have the same sign and significance. The sample does not exclude firms
with domestic or foreign parent companies. Robust standard errors in columns (1) and (2) are clustered by
firm and given in parentheses. *,**,*** indicate significance at the 10%, 5%, 1% levels, respectively.

We now turn to the case where we regress the offshore intensity (OFFSHORE ) on our set of

explanatory variables. Taking the model seriously and following the whole empirical literature

in interpreting capital intensity as headquarter intensity, we expect to find a negative sign for

the capital intensity variable; see hypothesis 3. The reason is that foreign sourcing should be

a less probable production strategy if the supplier-input — and therefore the respective unit-

cost advantage associated with offshoring — is of relatively low importance. At the same time,

however, hypothesis 3 suggests that only the most productive firms source components abroad:

only they should be able to shoulder the higher fixed costs and thus leverage the presumed

unit cost-advantage involved with foreign sourcing. The results that we present in table 5 both

confirm and contradict important parts of such a view on firms’ sourcing activities. First, it is

true that high-productivity firms are more likely to offshore intermediate input production. To

be more precise, a unit-increase in the total factor productivity variable of an average firm boosts

the probability of foreign sourcing by approximately four percentage points. Second, we see that

capital-intensive firms feature significantly higher probabilities of sourcing supplier-inputs from

abroad. Quantitatively, this effect is even more pronounced than in the previous regressions:
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Marginal Effects of Productivity
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Figure 3: Marginal Effects of Productivity and z-Statistics After Pooled Tobit
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Marginal Effects of Productivity
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Figure 4: Marginal Effects of Productivity and z-Statistics After Pooled Tobit; PRODOP held at Mean.
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Econometric Model II

PRODOPit =β0 + β1FIit + β2FOit + β3DIit + β4AGEit+
+ β5EXPORTit + β6SIZEit + ϕj + ϑt + εit,

PRODOPit =β0 + β1FIit + β2FOit + β3DIit + β4DOit + β5AGEit+
+ β6EXPORTit + β7SIZEit + ϕj + ϑt + εit,

Sourcing dummies are hierarchical and mutually exclusive.

Productivity premia are relative to the domestic-outsourcing and to the
non-sourcing category, respectively.
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Estimation Results IIaTable 6: Size and Productivity Premia According to Different Sourcing Modes I (Restricted Sample)1

PRODOP SIZES

Pooled OLS Between Estimator Random-Effects Pooled OLS Between Estimator Random-Effects

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

FI 0.432*** 0.213* 0.553*** 0.298** 0.347*** 0.176* 2.634*** 0.490*** 2.963*** 0.590*** 0.288** 0.116
(0.120) (0.117) (0.152) (0.149) (0.098) (0.091) (0.307) (0.087) (0.333) (0.167) (0.128) (0.088)

FO 0.204*** 0.134*** 0.237*** 0.157*** 0.150*** 0.098*** 0.875*** 0.302*** 0.979*** 0.344*** 0.088*** 0.078***
(0.033) (0.031) (0.038) (0.037) (0.032) (0.031) (0.080) (0.038) (0.087) (0.044) (0.021) (0.019)

DI 0.213** 0.059 0.202** 0.019 0.132* 0.021 1.461*** 0.254** 1.756*** 0.328*** 0.156*** 0.079
(0.085) (0.090) (0.091) (0.090) (0.070) (0.070) (0.177) (0.118) (0.205) (0.102) (0.048) (0.051)

AGE -0.002* -0.004*** -0.002** -0.004*** -0.001 -0.003*** 0.018*** 0.003*** 0.017*** 0.003*** 0.028*** 0.005***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.002) (0.001) (0.003) (0.001)

EXPORT 0.184*** 0.094*** 0.191*** 0.097*** 0.179*** 0.097*** 1.018*** 0.283*** 1.067*** 0.290*** 0.228*** 0.165***
(0.032) (0.033) (0.034) (0.035) (0.030) (0.030) (0.075) (0.040) (0.080) (0.041) (0.042) (0.034)

SIZEL 0.137*** 0.137*** 0.138*** 1.090*** 1.081*** 1.083***
(0.015) (0.015) (0.015) (0.017) (0.017) (0.017)

Constant 9.751*** 9.306*** 9.712*** 9.274*** 9.752*** 9.299*** 14.990*** 11.460*** 14.93*** 11.48*** 15.510*** 11.590***
(0.076) (0.086) (0.087) (0.096) (0.076) (0.086) (0.195) (0.120) (0.206) (0.114) (0.247) (0.122)

Industry Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes No No Yes Yes Yes Yes No No Yes Yes

H0: FI = FO 0.05 0.49 0.04 0.34 0.04 0.38 0.00 0.02 0.00 0.14 0.12 0.66

H0: FI = DI 0.13 0.27 0.04 0.10 0.07 0.16 0.00 0.09 0.00 0.16 0.33 0.71

H0: FO = DI 0.92 0.38 0.71 0.13 0.79 0.27 0.00 0.68 0.00 0.88 0.15 0.98

Observations 2278 2278 2278 2278 2278 2278 2487 2487 2487 2487 2487 2487

R2 0.18 0.23 0.21 0.26 0.43 0.87 0.46 0.87 0.46 0.87

1 The table gives estimation results obtained with the Bernard & Jensen (1999) methodology. Each column represents a separate regression where the dependent variable at the top of each
column is a function of dummy variables for foreign integration (FI ), foreign outsourcing (FO), domestic integration (DI ), and a firm’s age (AGE) and export status (EXPORT ). In
columns with even numbers we additionally control for firm size (SIZEL). The sourcing modes are mutually exclusive. If a firm is active in two or more sourcing modes simultaneously, she
is assigned to the category which is supposed to be associated with the highest fixed costs. The sample excludes firms with domestic or foreign parent companies as well as non-sourcing
firms. The lower part of the table gives p-values of tests for equality of coefficients. Robust standard errors are clustered by firm (except for the between estimator) and given in parentheses.
The size indicators are in natural logs. *,**,*** indicate significance at the 10%, 5%, 1% levels, respectively.
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Estimation Results IIb Table 7: Size and Productivity Premia According to Different Sourcing Modes II (Restricted Sample)1

PRODOP SIZES

Pooled OLS Between Estimator Random-Effects Pooled OLS Between Estimator Random-Effects

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

FI 0.415*** 0.183 0.540*** 0.274* 0.326*** 0.149 2.708*** 0.487*** 3.048*** 0.588*** 0.304** 0.116
(0.124) (0.122) (0.161) (0.158) (0.101) (0.095) (0.318) (0.096) (0.359) (0.180) (0.136) (0.092)

FO 0.188*** 0.103** 0.228*** 0.133* 0.131*** 0.070* 0.959*** 0.303*** 1.080*** 0.346*** 0.096** 0.074***
(0.051) (0.048) (0.072) (0.071) (0.043) (0.042) (0.120) (0.058) (0.169) (0.083) (0.043) (0.028)

DI 0.198** 0.030 0.193* -0.004 0.113 -0.006 1.547*** 0.253** 1.862*** 0.328*** 0.159*** 0.074
(0.093) (0.093) (0.109) (0.107) (0.076) (0.076) (0.199) (0.126) (0.251) (0.125) (0.057) (0.053)

DO -0.012 -0.027 -0.006 -0.021 -0.016 -0.024 0.092 0.004 0.102 0.003 0.002 0.001
(0.047) (0.045) (0.069) (0.067) (0.039) (0.038) (0.108) (0.052) (0.162) (0.079) (0.035) (0.025)

AGE -0.002* -0.004*** -0.002** -0.004*** -0.001 -0.003*** 0.018*** 0.003*** 0.017*** 0.003*** 0.028*** 0.005***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.002) (0.001) (0.003) (0.001)

EXPORT 0.195*** 0.103*** 0.198*** 0.104*** 0.182*** 0.100*** 1.034*** 0.290*** 1.077*** 0.297*** 0.217*** 0.156***
(0.031) (0.032) (0.033) (0.034) (0.028) (0.029) (0.072) (0.038) (0.078) (0.040) (0.039) (0.032)

SIZEL 0.137*** 0.137*** 0.139*** 1.091*** 1.083*** 1.089***
(0.015) (0.014) (0.015) (0.017) (0.017) (0.017)

Constant 9.765*** 9.336*** 9.730*** 9.308*** 9.777*** 9.328*** 14.860** 11.420*** 14.82*** 11.45*** 15.490*** 11.550***
(0.086) (0.092) (0.106) (0.111) (0.082) (0.090) (0.210) (0.124) (0.250) (0.133) (0.239) (0.121)

Industry Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes No No Yes Yes Yes Yes No No Yes Yes

H0: FI = FO 0.05 0.49 0.04 0.34 0.04 0.37 0.00 0.02 0.00 0.14 0.11 0.64

H0: FI = DI 0.13 0.27 0.04 0.09 0.06 0.15 0.00 0.09 0.00 0.16 0.29 0.68

H0: FI = DO 0.00 0.07 0.00 0.04 0.00 0.06 0.00 0.00 0.00 0.00 0.02 0.20

H0: FO = DI 0.91 0.39 0.71 0.13 0.80 0.27 0.00 0.67 0.00 0.86 0.16 1.00

H0: FO = DO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

H0: DI = DO 0.01 0.51 0.03 0.85 0.06 0.79 0.00 0.03 0.00 0.00 0.00 0.14

Observations 2426 2426 2426 2426 2426 2426 2645 2645 2645 2645 2645 2645

R2 0.18 0.23 0.21 0.26 0.44 0.87 0.46 0.87

1 The table gives estimation results obtained with the Bernard & Jensen (1999) methodology. Each column represents a separate regression where the dependent variable at the top of
each column is a function of dummy variables for foreign integration (FI ), foreign outsourcing (FO), domestic integration (DI ), domestic outsourcing (DO), and a firm’s age (AGE) and
export status (EXPORT ). In columns with even numbers we additionally control for firm size (SIZEL). The sourcing modes are mutually exclusive. If a firm is active in two or more
sourcing modes simultaneously, she is assigned to the category which is supposed to be associated with the highest fixed costs. The sample excludes firms with domestic or foreign parent
companies but includes non-sourcing firms. The lower part of the table gives p-values of tests for equality of coefficients. Robust standard errors are clustered by firm (except for the
between estimator) and given in parentheses. The size indicators are in natural logs. *,**,*** indicate significance at the 10%, 5%, 1% levels, respectively.
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