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Motivation

« How does offshoring affect the skill intensity of domestic production?
« Trade theory has traditionally focused on inter-industry effects.
« However, recent evidence shows:

1. wide within-industry variation in firm-level skill intensities, even
within narrowly defined industries (e.g. Corcos et al 2013).

2. firm-level skill intensity correlated with firm size, TFP and trade
participation.

« Possible explanation: cross-firm differences in factor intensities arise from
the interaction of (i) firm-level productivity differences and (ii) “offshoring
costs”, causing certain firms to self-select into imports of intermediates.
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Our paper

We develop a factor-proportions model with heterogeneous firms that face
the possibility of importing intermediate inputs, which differ in their factor
intensity, subject to (variable and fixed) offshoring costs.

Offshoring arises because of relative factor price differences across
countries.

However, only the large (more productive) firms find it profitable to
offshore.

The model delivers predictions relating TFP, imports, and factor intensity
which we test using detailed data on French manufacturing firms.
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Contribution

In order to understand the impact of international trade on factor prices and
the factor content of trade, we not only need to look at industry
aggregates (like traditional Heckscher-Ohlin literature), but also within
the industry and within the firm.

Whereas the between-industry variation in factor intensities is a necessary
assumption in the standard Heckscher-Ohlin model, the within-industry
variation arising here is the result of Heckscher-Ohlin forces in
combination with firm-heterogeneity in productivity.

Within-firm skill upgrading can be explained partly by “Heckscher-Ohlin
driven offshoring”
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Distribution of within-industry firm-level skill intensity
(log) ratio non-production workers/production workers

kernel density
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Trends In French offshoring:
Increasing share of imports from labor-abundant countries
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Trend in French firm-level skill intensity
by import status
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Variation in skill intensity: importers vs. non-importers

Non-Importers Importers (countries < 80% French schooling )
Year  Obs. Mean Std. Dev. Coeff. Obs. Mean Std. Dev. Coeff.
Variation Variation
1996 30,386 -0.479 0.932 1.947 4,907 -0.330 1.051 3.181
1997 30,815 -0.478 0.933 1.951 5,361  -0.295 1.076 3.651
1998 29,296 -0.476 0.939 1.972 5,742  -0.292 1.093 3.750
1999 29,670 -0.466 0.940 2.018 6,121 -0.271 1.072 3.952
2000 28,298 -0.479 0.946 1.977 6,627 -0.271 1.087 4.010
2001 27,810 -0.472 0.944 2.002 6,919 -0.259 1.102 4.258
2002 29,110 -0.464 0.941 2.030 7,462 -0.245 1.094 4.467
2003 28,040 -0.456 0.943 2.067 7,643 -0.223 1.091 4.889
2004 27,328 -0.418 0.965 2.316 8,038 -0.203 1.068 5.261
2005 26,866 -0.454 0.949 2.090 8,479 -0.210 1.061 5.060
2006 26,971 -0.465 0.955 2.054 8,873 -0.212 1.058 5.001
2007 23,668 -0.490 0.957 1.954 8,036 -0.225 1.059 4.715
All 338,248 -0.466 0.945 2.027 84,708 -0.246 1.076 4.370
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Three-country, many-good model

Heterogeneous firms with firm-specific productivity y produce each a
differentiated variety of the final good, over which they have monopoly
power.

Firms make varieties of final goods by assembling a continuum of
intermediate inputs:

alr)=reo| [ inlxz)kz

Intermediate inputs z are produced with skilled labor h(z) and unskilled
labor 1(z). Skill intensity increasing in z.

-2

There are fixed costs f© and variable costs z° per offshored intermediate
input.
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Three-country, many-good model

Three countries with symmetric factor endowments:

— Hy=L;<1,L,=H;>1 L, +H, =L, +H,=2
~ H,=L,=1

Symmetry implies:
— Wy = W< 1
- W =Wwy,; >1
— Wp, = W,, = 1 (numeraire)
Firms decide about a critical value z(y) that separates the ranges of

offshored and in-house-produced intermediates.
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Three-country, many-good model

zlog(wy;) + (1-2)log(wy)

n(t°)+zlog(wp,) + (1-z)log(wyy)

In(t°)+ zlog(wy,) + (1-z)log(w),)

zlog(wyg) + (1-2)log(w,s)
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r(y)

Three-country, many-good model

Y1 <72

r(y,)

r(y,)

7(y) = p()a®) — MC(a(y) —z(n)Pte = r(y) - 2(y)PT°
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Reduction in offshoring costs

Three-country, many-good model
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Three-country, many-good model
Offshored ranges of intermediate inputs:

“———— >

v

Y1 <7, | | | | | | |
0 2(y,) 2(y,) i
—————————— >« >
Inputs offshored by country-3 Inputs produced by country-3
firm with productivity y,. firm with productivity y,.
Predictions:

— More productive firms offshore more skill-intensive inputs.

— There is a positive correlation between the skill content of imports and
the skill intensity of domestic production.
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Predictions

Significant variation in skill intensity across firms within a given (4-digit)
sector. This variation is larger for importers than for other firms.

For French importers from labor-abundant countries the average skill
Intensity of imports is increasing in productivity.

More productive French firms import a more skill-intensive mix of
products by (labor-abundant) country.

More productive French firms import from relatively more skill-abundant
countries (out of the set of labor-abundant countries)

French importers from labor-abundant countries are on average more skill
Intensive than other firms.

Firm-level skill intensity is increasing in the skill intensity of imports from

labor-abundant countries. "



Data

Trade at firm-level (customs data): Firm-level imports and exports broken
down by source country and HS6 product.

“BRN” dataset. Administrative balance sheet dataset, exhaustive for
medium and large firms to construct TFP (Levinsohn-Petrin).

Skill structure at firm level. “DADS”: occupational structure for all French
firms with at least one employee. Provides number of jobs of each of seven
categories (from managers to blue collars).

Skill ratio = non blue collar/blue collar employment

Skill content of imports: constructed using US industry-level data (NBER)
and firm-product level imports. Skill intensity of imports:

skillcontent , = > wy, x skillintensity,

skillintensity;. skill intensity of product i. w;,: share of product i in imports
of f.
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Estimating sample

Panel of 104,436 firms with data on TFP, employment, imports by product

& source country, capital/labor ratios and skill intensities of production (=
skill ratio) for 1996-2007.

Look at importing from two sets of countries: less than 95 % of French
level of secondary education (13,343 firms) and less than 80% of French

level (12,086 firms). We exclude ‘old” EU member countries from these
sets.
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Instrumental variables

Comparative statics: a reduction in offshoring costs vis-a-vis labor-
abundant countries (or a positive Foreign supply shock) leads to 1) more
offshoring and 2) offshoring of more skill-intensive intermediate inputs and
skill-upgrading of firms’ production in France.

2 sets of instruments:
1. Foreign supply shocks
2. Changes in import tariffs

Uruguay round of multilateral trade liberalisation (1994): the EU reduced
its applied most-favoured-nation tariffs in manufacturing by around 3
percentage points. Most of these tariff reductions were implemented in the
late 1990s.
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Supply-shock instruments

1. Supply shock instrument for firm-level imports
Ws p ¢.0 IS the import share of firm f of product p from country c
In first period
X1 1S the (log) export supply of product p by country c in
year t (excluding France).

-,f'r?s.p'(:u*tsf__ffl = E | E C Wipeo X Xpets

€l .opElypo

2. Supply shock instrument for the skill content of imports.
skillint, is the skill intensity of product p.

shkill (:&:N?fﬁ;;?‘f\tl = Z skallint, x ( Z Wi peo X Xpet)-

pElf po c€ls .0
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Tariff instrument

We regress the log value of imports of product i by firm f from country ¢ on
log(tariff, ) and firm-, product-, and country- fixed effects.

log(evmports) fpet = Bo + Brlog(tarif fpet) + 05+ 0p +0c + €fpecit-

4w

Obtain predicted imports log(imports;,,). These are import values explained
by firm-, product-, country-means and tariffs.

Sum this across countries, to obtain a firm-product-time-specific weight

e = > im-porfflprc_ﬂ |
vf.p. zp ZF Mport f p ot

Finally, multiply these weights with product-specific skill intensities and
sum over products to obtain the predicted skill content of imports.

skill contentyio = Z skillinty X wfp ;.
pElf p,t
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Empirical prediction 2

For French importers from labor-abundant countries the
average skill intensity of imports is increasing in productivity.

skill contentss = Po+ B1log(TFP)fi—1 4 Xt + €f4.

Carluccio, Cunat, Fadinger & Fons-Rosen
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Importing from labor-abundant countries and firm-level TFP

Table 3: Importing from labor-abundant countries: skill content of imports and productivity

Dependent variable is skill content of importsy,

from countries < 80 percent of French sec. schooling from countries < 95 percent of French sec. schooling

(1) (3) (2) (4) (5) (6) (7) (8)
log(TFP)f.t_l 0.0058%** 0.0029%* 0.0039%** 0.0031%* 0.0086***  (0.0052%** (0,0045%** 0.0037**
(0.001) (0.002) (0.002) (0.002) (0.001) (0.002) (0.002) (0.002)
log(employees) 1 ; -0.0028%** 0.0012 -0.0032%** 0.0027
(0.001) (0.002) (0.001) (0.002)
log(capital /labor) 7 0.0023%** 0.0025 0.00217%** 0.0021
(0.001) (0.002) (0.001) (0.002)
log(exports) s+ -0.0003 0.0007 -0.0007** 0.0005
(0.000) (0.001) (0.000) (0.000)
log(imports) 7 0.0035%** 0.0019%* 0.0046%** 0.0017%*
(0.001) (0.001) (0.001) (0.001)
Observations 48,340 48,340 48,340 48,340 55,333 55,333 55,333 55,333
Firms 12,047 12,047 12,047 12,047 13,297 13,297 13,297 13,297
Firm FE NO NO YES YES NO NO YES YES
4-digit Sector FE YES YES NO NO YES YES NO NO
Time FE YES YES YES YES YES YES YES YES
Cluster Firm Firm Firm Firm Firm Firm Firm Firm
R-squared 0.3258 0.3279 0.0057 0.0061 0.3152 0.3183 0.0042 0.0046

Carluccio, Cunat, Fadinger & Fons-Rosen
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Empirical predictions 3 and 4

3. More productive French firms import a more skill-intensive
mix of products by (labor-abundant) country.

log(imports) f.pct = Po + P11og(TFP) s+ + Paskillint,+
+ (3 10g(TFP)f’t * skillint, + ﬁéle,c,t + 6.+ €fp.ct
4. More productive French firms import from relatively more

skill-abundant countries (out of the set of labor-abundant
countries)

log(imports) ¢p.c.t = Bo + B1log(TFP) . + Basec.schooling.+
+ B31og(T'FP) 4 x sec.schooling. + BaXfes + €5 p et
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Importing from labor-abundant countries: the relation between
firm-level TFP, product-level skill intensity and country-level

skill abundance.

Table 4: Importing from labor-abundant countries: productivity, product-level skill intensity and countries’ skill abundance

dependent variable is log(imports) s

countries < 80 percent
of French sec. schooling

countries < 95 percent
of French sec. schooling

countries < 80 percent

of French sec. schooling

countries < 95 percent
of French sec. schooling

0 @ ®) @ 5 ©) @ )
log(TFP)ﬁf -0.486T7*** “0.4181%*%*%  _0.4522%**  _(0.3976***  _0.3211*** _0.3515%**  _0.3884%**  _(.40b4***
(0.031) (0.027) (0.028) (0.024) (0.033) (0.025) (0.032) (0.026)
skill intensity, -2.4973%%* S1LB6IR*FE L9 4031 KKk L] T2ORF**
(0.417) (0.309) (0.375) (0.293)
log(TFP)f_t* 0.6965%** (. 4188%** () GT7THr4**¥* (.4421%**
skill intensity, (0.107) (0.078) (0.095) (0.073)
sec. schooling, -0.3090 -0.2016 -1.0045%%*%  _(0.GRT1***
(0.208) (0.193) (0.191) (0.223)
lOg(TFP)f_t* 0.0696 0.0963* 0.2523%%* (,2302%**
sec. schooling, (0.054) (0.049) (0.053) (0.060)
log(employees) r 0.0152* 0.0199%* 0.0146* 0.0184%*
(0.008) (0.008) (0.009) (0.008)
log(capital/labor) -0.0647*** -0.0574%** -0.0624%** -0.0534%**
(0.011) (0.010) (0.011) (0.010)
log(exports) s, 0.6256%** 0.6286%** 0.6305%*** 0.6336F**
(0.010) (0.009) (0.009) (0.008)
Observations 1.995,166 1,995,166 2,624,397 2,624,397 2,056,312 1,979,406 2,693,558 2,359,966
Country FE YES YES YES YES NO NO NO NO
Time FE YES YES YES YES YES YES YES YES
Gravity Controls NO NO NO NO NO YES NO YES
Cluster Firm Firm Firm Firm Firm Firm Firm Firm
R-squared 0.0216 0.1180 0.0168 0.1117 0.0215 0.1174 0.0171 0.1134
Carluccio, Cunat, Fadinger & Fons-Rosen 25



Empirical prediction 5

5. French importers from labor-abundant countries are on
average more skill intensive than other firms.

log(skillratio) ¢+ = Bo + B1ImportsBelowT hreshold s ++
+ BalmportsAboveT hreshold s, + B3 X + €54,

Carluccio, Cunat, Fadinger & Fons-Rosen
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Importing from labor-abundant countries and skill-intensity of

production in France (extensive margin)

Table 5: Skill ratio of production and imports from labor-abundant countries: extensive margin

dependent variable is log(skill ratio) s,
countries < 95 percent of French sec. Schooling

countries < 80 percent of French sec. schooling

(1) (2) (3) (4) (5) (6) (7) (8)
import status 0.1980%**  (0.2517*%* (0.0429%** 0.0474%** (0.1996*** (0.2497*** (0.0388*** (,0437***
below threshold;,  (0.010) (0.009) (0.004) (0.004) (0.009) (0.009) (0.004) (0.004)
import status -0.0260*** 0.0032 -0.0121%%* 0.0029 -0.0349%** -0.0034 -0.0124%*%* 0.0024
above threshold (0.006) (0.006) (0.003) (0.003) (0.006) (0.006) (0.003) (0.003)
].Gg(T.FP)f.f 0.3925%** -0.0112%** 0.3919%** -0.0112%**
(0.006) (0.004) (0.006) (0.004)
log(employees) r, -0.1801*** -0.1708%*** -0.1805%** -0.1709%**
(0.003) (0.005) (0.003) (0.005)
log(capital /labor) 7, 0.0237#** -0.0183%** 0.0235%** -0.0183%**
(0.003) (0.004) (0.003) (0.004)
export statusy 0.1410%** 0.0156%** 0.1386*** 0.0157*%*
(0.006) (0.003) (0.006) (0.003)
Observations 646,920 646,920 646,920 646,920 646,920 646,920 646,920 646,920
Firms 104,036 104,037 104,038 104,039 104,040 104,041 104,042 104,043
Firm FE NO NO YES YES NO NO YES YES
4-digit sector FE YES YES NO NO YES YES NO NO
Time FE YES YES YES YES YES YES YES YES
Cluster Firm Firm Firm Firm Firm Firm Firm Firm
R-squared 0.2037 0.2508 0.0040 0.0112 0.2039 0.2510 0.0040 0.0111

Carluccio, Cunat, Fadinger & Fons-Rosen
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Importing from labor-abundant countries and skill-intensity of

production in France (intensive margin)

Table 6: Skill ratio of production and imports from labor-abundant countries: intensive margin

dependent variable is log(skill ratio) s
countries < 95 percent

countries < 80 percent
of French sec. schooling

of French sec. schooling

countries < 80 percent

of French sec. schooling

countries < 95 percent
of French sec. schooling

0 P) 3) @ () (6) @ )
imports/sales 0.2659*%*  0.2487** 0.2500%%* 0,2352%**  (0.,2325%*  0.1853% 0.2152**  0,1697**
below threshold; (0.109) (0.102) (0.096) (0.090) (0.113) (0.095) (0.099) (0.083)
imports/sales -0.0086 -0.0082 -0.0086 -0.0083 -0.0245 -0.0368%* -0.0231 -0.0346**
above threshold (0.006) (0.006) (0.006) (0.006) (0.016) (0.016) (0.016) (0.017)
log(TFP) 4 -0.0124%%* -0.0124%%* -0.0011 0.0048

(0.004) (0.004) (0.012) (0.011)
log(employees) r + -0.1721°%** -0.1721%** -0.2407%** -0.2365%**
(0.005) (0.005) (0.026) (0.024)
log(capital/labor) ¢ 4 -0.0186%** -0.0186%** -0.04637%** -0.04817%**
(0.004) (0.004) (0.017) (0.016)
log(exports) s, 0.0077*** 0.0077*** 0.0106%** 0.0107***
(0.001) (0.001) (0.004) (0.004)
Observations 646,920 646,920 646,920 646,920 49,613 49,613 55,719 5H,719
Firms 104,036 104,036 104,036 104,036 11,763 11,763 12,714 12,714
Sample all all all all importers  importers importers  importers
Firm FE YES YES YES YES YES YES YES YES
Time FE YES YES YES YES YES YES YES YES
Cluster Firm Firm Firm Firm Firm Firm Firm Firm
R-squared 0.0042 0.0114 0.0042 0.0114 0.0509 0.0660 0.0465 0.0612

Carluccio, Cunat, Fadinger & Fons-Rosen
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Importing from labor-abundant countries and skill-intensity of
production in France (intensive margin): IV estimates

countries < 80 percent countries < 95 percent
of French sec. schooling  of French sec. schooling

countries < 80 percent

of French sec. schooling

countries < 95 percent
of French sec. schooling

First Stage

Dependent variable: imports/sales below threshold ..

Second Stage

Dependent variable: log( skill ratio)y..

(1) (2) (3) (4) (5) (6) (7) (8)
IV Supply Shock (below) 0. {]Ul”*** 0.0017%%F  0.0023%** 0.0023%** imports/sales 3.6748%* 34883 4.0548%* 3.58RTH
(0.0007) (0.0007) (0.0008) (0.0008) below threshold;;,  (1.669) (1.615) (1.808) (1.707)
IV Supply Shock (above) -0.007***  -0.0068%%* -0.0053%**  _0.0049%*%*
(0.0019)  (0.0019)  (0.0017) (0.0017) imports/sales 1346 06072 16722 -0.9685
F-statistic (Angrist-Pischke) 18,32 17,52 19,53 17.36 above threshold;,  (1.309) (1.181) (1.228) (1.081)
Dependent variable: imports/sales above threshold log(TFP); 0.0121 0.0175
IV Supply Shock (below)  0.0022%* 0.0022%* 0.0028* 0.0027* (0.031) (0.030)
(0.0011) (0.0011) (0.0016) (0.0016) log(employees) ; ¢ -0.1638%** -0.1694***
IV Supply Shock (above)  0.0087*%*  (0.0000%**  0.0077*** 0.0082%** (0.058) (0.054)
(0.0025)  (0.0025)  (0.0027) (0.0027)  log(capital /labor) ., 0.0413%%* 0.0387%*
F-statistic (Angrist-Pischke) 11,61 1247 12,89 13,82 (0.015) (0.015)
log(exports) 7. -0.0119 -0.0084
(0.020) (0.018)
Observations 69,910 69,910 77,517 77,517 69,910 69,910 77,517 77,517
Firms 12,959 12,959 13,958 13,958 12,959 12,959 13,958 13,958
Sample importers  importers  importers importers importers  importers  importers  importers
Firm FE YES YES YES YES YES YES YES YES
Time FE YES YES YES YES YES YES YES YES
Cluster Firm Firm Firm Firm Firm Firm Firm Firm
Carluccio, Cufiat, Fadinger & Fons-Rosen 29



Empirical prediction 5: magnitudes
IV estimates imply that around 3/5 of observed within-firm
Increase In skill ratio is explained by increased offshoring
|. Predicted increase in log skill ratio: 3.67*(0.067-

0.05)=0.062
[1. Actual increase in log skill ratio: 0.105

Carluccio, Cuiiat, Fadinger & Fons-Rosen
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Empirical prediction 6

6. Firm-level skill intensity is increasing in the skill intensity of
Imports from labor-abundant countries

log(skillratio) 1 = fo + Prskill contentrs+ BoXps+ €4

Carluccio, Cunat, Fadinger & Fons-Rosen 31



Skill intensity of production in France and skill content of

Imports from labor-abundant countries

countries < 80 percent of French sec. schooling

dependent variable is log(skill ratio) s
countries < 95 percent of French sec. schooling

(1) (2) (4) (8)
skill content 0.2716%*%*%  0.1827%** 0.0642%%  0.3791%%* (. 2572%** 0.0395
imports (0.074) (0.069) (0.030) (0.029)
log(employees) 7 ¢ -0.1879*%** -0.2665%** -0.1913%** -0.2521%**
(0.010) (0.027) (0.024)
log(TFP) 0.5379%** -0.0091 0.5478*** -0.0058
(0.020) (0.013) (0.012)
log(capital /labor)  ; -0.0557%** -0.0612%** -0.0590%** -0.0603%**
(0.011) (0.018) (0.016)
log(imports) s ; 0.0640%** 0.0226%** 0.0622%** 0.0240%**
(0.007) (0.007) (0.006)
log(exports) s 0.0347+%* 0.0060 0.0331%** 0.0059*
(0.004) (0.004) (0.003)
Observations 48,504 48 504 48,504 55,528
Firms 12,086 12,086 12,086 13,343
Firm FE NO NO YES YES
4-digit sector FE YES YES NO NO
Time FE YES YES YES YES
Cluster Firm Firm Firm Firm
R-squared 0.2636 0.3395 0.0620 0.0570
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Skill intensity of production in France and skill content of
Imports from labor-abundant countries: IV estimates

dependent variable is log(skill ratio) s
countries < 80 percent  countries < 95 percent  countries < 80 percent  countries < 95 percent
of French sec. schooling of French sec. schooling of French sec. schooling of French sec. schooling

(1) (2) (3) (4) (5) (6) (7) (8)
skill content 0.3469* 0.3564* 0.4184** 0.4078** 0.3416* 0.3501* 0.4156%* 0.4049%*
importsy, (0.192) (0.190) (0.185) (0.183) (0.194) (0.191) (0.185) (0.184)
log(TFP);, -0.0101 -0.0079 -0.0098 -0.0078
(0.014) (0.013) (0.014) (0.013)
log(employees) 7 ¢ -0.2794%%* -0.2635%** -0.2784%%* -0.2639%%*
(0.029) (0.026) (0.029) (0.026)
log(capital/labor) it -0.0626*** -0.0602%** -0.0616*** -0.0602%**
(0.019) (0.017) (0.019) (0.017)
log(imports) s ; 0.0208%*** 0.0204*** 0.0300%** 0.0204%**
(0.007) (0.006) (0.007) (0.006)
log(exports) ;¢ 0.0061 0.0059 0.0062 0.0060
(0.004) (0.004) (0.004) (0.004)
Observations 39,527 30,527 46,063 46,063 39,527 39,527 46,063 46,063
Firms 7.833 7.833 8,854 8,854 7.858 7.858 8,856 8,856
Firm FE YES YES YES YES YES YES YES YES
Time FE YES YES YES YES YES YES YES YES
Cluster Firm Firm Firm Firm Firm Firm Firm Firm
R-squared 0.0457 0.0634 0.0390 0.0556 0.0457 0.0634 0.0391 0.0558

First-stage regression: dependent variable 1s skill content of imports;,

tariff predicted skill contenty; 0.4153%**  0.4147*%*  0.3806%**  0.3802%**  0.4164***  0.4158%%*  ().3827%**  ().3823%**

(0.022) (0.022) (0.019) (0.019) (0.022) (0.022) (0.018) (0.018)

supply shock predicted skill content; -0,0022 -0,0023 -0,0016 -0,0016

(0.0022) (0.0024) (0.0022) (0.0022)

F-statistic 359.69 375.75 420.43 418.98 184.64 183.87 212.86 212.13
Hansen J statistic (p-value) n.a. n.a. 1.a. n.a. 0.83 0.46 0.95 0.81
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Conclusions

Have developed a model of offshoring with firm heterogeneity and
Heckscher-Ohlin features

Can explain intra-industry heterogeneity in firm-level factor proportions.

Reduction in offshoring costs leads to endogenous skill deepening (looks
like skill-biased technological change).

We provide empirical evidence on the microeconomic channels of the
effect of offshoring on firm-level skill upgrading in line with the model’s
prediction.
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Appendix
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Variation in skill intensity
(log of ratio non-production workers/production workers )

Year Obs. Mean Std. Dev. Coeff.  Frac. Variance Frac. Variance
Variation between sectors  within sectors

1996 55,806 -0.500 0.968 1.935 0.205 0.795
1997 57,452 -0.496 0.970 1.953 0.209 0.790
1998 56,022 -0.490 0.978 1.996 0.204 0.796
1999 56,494 -0.484 0.978 2.018 0.213 0.787
2000 54,425 -0.490 0.985 2.008 0.206 0.793
2001 53,778 -0.476 0.985 2.066 0.210 0.790
2002 55,911 -0.462 0.984 2.128 0.196 0.804
2003 54,428 -0.447 0.984 2.199 0.204 0.796
2004 53,097 -0.412 0.996 2.421 0.195 0.805
2005 52,085 -0.432 0.985 2.281 0.205 0.795
2006 51,670 -0.444 0.989 2.229 0.212 0.788
2007 45,752 -0.458 0.993 2.169 0.223 0.777
All 646,920 -0.467 0.983 2.105 0.200 0.800
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Outline of the talk

Model

— Two intermediate inputs, two countries

— A continuum of intermediate inputs, three countries

Empirical predictions

Data

Empirical results
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Model

Two countries, Home and Foreign, identical in preferences and
technologies.

Two internationally immobile production factors, H (skilled labor or
“skills”) and L (unskilled labor or “labor™).

— Home skill abundant: H/L > H*/L",
— Symmetric endowments: H=L"and H" = L.

One final-good industry with Dixit-Stiglitz preferences over final-good
varieties:

o
o-1

Q| [ a0)- do |, 051
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Model

Heterogeneous firms produce each a differentiated variety of the final
good, over which they have monopoly power.

Firms produce final-good varieties by assembling two intermediate inputs:
MC(y)=r"pr* p;

y 1s firm specific, and has the same distribution in both countries. For
simplicity, we assume Pareto: v(y) =ay @D, y> 1 a > o - 1.

Producers of varieties pay a fixed cost f¢ for picking a draw y. (All fixed
costs in terms of the final good.) There is free entry.

“Extreme” intensities for intermediate inputs: y, = h/d, y, = I/d, j = o,n.

Free trade in final goods.
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Model

Producers of varieties can obtain intermediate inputs in two ways:
— Produce them in-house, in which case 7" = 1.

— Qutsource or offshore them at a fixed cost f° per type of intermediate
input and a “variable offshoring cost” 7°, 1 < ° < H/L.

Production of inputs operates in a competitive environment.
Factor markets are competitive.

We choose w,, as the numeraire.

Carluccio, Cunat, Fadinger & Fons-Rosen
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Offshoring decision

« No firm finds it worth outsourcing in its own country because of the costs
fo, 70 and the lack of any cost advantage of doing so.

e Ifw,=w,">w,=w,” =1, itis not worth offshoring abroad the
Intermediate input intensive in the own country‘s abundant factor.

=» The outsourcing decision is reduced to whether or not to offshore the
intermediate input intensive in the own country‘s scarce factor.

 Final-good producers will simply weigh the gain from a lower marginal
cost against a fixed cost:

— For y >y, the firm offshores the entire production of the intermediate
Input (intensive in the own country‘s scarce factor).

— For y <y,, the firm produces the two intermediate inputs in-house.
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Offshoring decision

Conditional upon entry, a home firm‘s profits (abstracting from entry costs)
are

0)=(-21) 2 el -1

o-1 oP?

j=oandI(y)=1fory>y, andj=nand I(y) =0 fory <y,.

The profit function resulting from offshoring is steeper than that without
offshoring because MC°(y) = y1(z°)¥? < MC"(y) = y1(w,)¥>.

[Later on we will prove that in equilibrium z° < w,.]
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(y)

-Pfo

Offshoring decision

(7 1)

ik (ya-l)

(o) yot
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Model

The symmetry of the model implies

v.=7.,,M=M"P=P ,w, =W, W, =W,

E=wH+wL=wH +wL =E"
It is convenient to assume o > 2 (see free-entry condition below).

We conjecture ° < w, = w, < H/L and prove this is the case in equilibrium.
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Equilibrium conditions

Free entry:
1-o
0 ol 2E . . _ ) - .
) [(U_J e MC () - )Pe }de(y)_Pf

Offshoring decision:

(Lj_a 2 _[Mce(y, )" —Mc"(y, )7 |-Pfo =0

o-1 oP'
Price level:
l-o 0 o
Pt = (ﬁj 2M { [ (w2 )7 dG(y)+(z° )12 Lo y 7 dG(y )}

Factor-market clearing:

[ aet)+ ()7 [ aeh)
:WI —

;f‘) (w2 )7 dG(y) -
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Equilibrium

« Offshoring, free entry, and price level (OFE):

1

(a —o+ 1)a_1}/g’ _1{(2'0 )2(0_1) — W,;(Ul)}(yo‘ arfe/fe )

1 =1
w2y g

 Factor-market clearing (FMC):

=» Can solve for w, and y, from this system. (P and M are functions of these

two variables only.)
Carluccio, Cunat, Fadinger & Fons-Rosen
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Equilibrium

« FMC: positive relationship between y, and w;. The fewer firms
outsource, the stronger the relative demand for labor at home, and therefore
the higher the relative factor price w,.

— Forw, =1 y,> 1.

— For y,— o, w, — H/L: if no firm offshores, the relative wage matches
Its equilibrium value for the case with prohibitive offshoring costs.

e OFE: under the (sufficient) condition [(a-o+1)f°]/[(c -1)f¢] < 1, negative
relationship between y, and w,. The higher the relative factor price w,, the
more home firms find it optimal to offshore.

— W, —1° Is associated with y, — oo: for a relative wage w, =7°, no firm
finds it optimal to offshore if fo > 0.

=» There is a unique equilibrium in [w, X y,| <w, < H/L, 1 <y, < o0/.
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Equilibrium
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Comparative statics

An increase in f° shifts the OFE-schedule upwards, thus leading to a higher
Yo and a higher w;,.

Intuition: a higher f© makes offshoring non profitable for some firms; this

raises the relative demand for labor, thus raising w;.

An increase in 7° shifts the OFE-schedule upwards (a higher z° reverses the
profitability of offshoring for some firms), and the FMC-schedule to the
right (for a given y,, the relative demand for the scarce factor rises, as
offshoring is now subject to a higher variable cost). Thus, an increase in z°
raises w,. The effect on y, is also unambiguously positive: the vertical
upward shift of the OFE-schedule dominates the shift of the FMC-schedule
in the opposite direction.
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Comparative statics

An increase in H/L shifts the FMC-schedule to the right, thus leading to a
lower y, and a higher w;.

Intuition: a higher H/L makes labor relatively more scarce; this raises the

relative price of labor, and makes offshoring profitable for firms with lower
productivity levels.

An increase In f¢ shifts the OFE-schedule downwards, thus leading to a
lower y, and a lower w;.

Intuition: the higher f¢, the less firms in the market; this raises the price

level P, and makes firms larger (in terms of sales); therefore it pays off for
more firms to offshore, thus leading to downward pressure on w;.
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