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Motivation 

 

• How does offshoring affect the skill bias 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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A preliminary look at the data 

5 Carluccio, Cuñat, Fadinger & Fons-Rosen 



Distribution of firm-level skill intensity 

 (log) ratio non-production workers/production workers 
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Variation in skill intensity  

(log of ratio non-production workers/production workers ) 
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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 
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• Heckscher-Ohlin and firm heterogeneity: Bernard, Redding and Schott 
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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: 
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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: 

 

 

• γ is firm specific, and has the same distribution in both countries. For 

simplicity, we assume Pareto: v(γ) = aγ-(a+1), γ ≥ 1, a > σ - 1. 

 

• Producers of varieties pay a fixed cost fe  for picking a draw γ. (All fixed 

costs in terms of the final good.) There is free entry. 

  

• “Extreme” intensities for intermediate inputs: y1 = h/τj, y2 = l/τj, 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 τn = 1. 

 

– Outsource or offshore them at a fixed cost fo  per type of intermediate 

input and a “variable offshoring cost” τo, 1 < τo < H/L.   

 

• Production of inputs operates in a competitive environment. 

 

• Factor markets are competitive. 

 

• We choose wh as the numéraire. 
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Offshoring decision 

• No firm finds it worth outsourcing in its own country because of the costs 

fo, τo and the lack of any cost advantage of doing so.  

 

• If wl = wh
* > wh = wl

* = 1, it is 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 γ ≥ γo, the firm offshores the entire production of the intermediate 

input (intensive in the own country‘s scarce factor). 

 

– For γ < γo, 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 

 

 

 

 

• j = o and I(γ) = 1 for γ ≥ γo, and j = n and I(γ) = 0 for γ < γo. 

 

• The profit function resulting from offshoring is steeper than that without 

offshoring because MCo(γ) = γ-1(τo)1/2 < MCn(γ) = γ-1(wl)
1/2.  

 

• [Later on we will prove that in equilibrium τo < wl.] 
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Model 

• The symmetry of the model implies 

 

 

 

 

• It is convenient to assume σ > 2 (see free-entry condition below). 

 

• We conjecture τo < wl = wh
* < H/L and prove this is the case in equilibrium. 
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Equilibrium conditions 

• Free entry: 

 

 

 

• Offshoring decision: 

 

 

 

• Price level:  

 

 

• Factor-market clearing: 
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Equilibrium 

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

 

 

 

 

 

 

• Factor-market clearing (FMC): 

 

 

 

 

 

 Can solve for wl and γo from this system. (P and M are functions of these 

two variables only.)  
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Equilibrium 

• FMC: positive relationship between γo and wl. The fewer firms 

outsource, the stronger the relative demand for labor at home, and therefore 

the higher the relative factor price wl.  

 

– For wl = τo, γo > 1.  

 

– For γo → ∞, wl → H/L: if no firm offshores, the relative wage matches 

its equilibrium value for the case with prohibitive offshoring costs. 

 

• OFE: under the (sufficient) condition  [(a-σ+1)fo]/[(σ -1)fe] < 1, negative 

relationship between γo and wl. The higher the relative factor price wl, the 

more home firms find it optimal to offshore. 

 

– wl →τo is associated with γo → ∞: for a relative wage wl =τo, no firm 

finds it optimal to offshore if fo > 0. 

 

 There is a unique equilibrium in [wl x γo| τ
o < wl < H/L, 1 < γo < ∞]. 
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γo 

1 

OFE FMC 

Equilibrium 
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Three-country, many-good model 

Similar assumptions except: 

 

• Firms make varieties of final goods by assembling a continuum of 

intermediate inputs: 

 

 

 

• Intermediate inputs are  produced with skilled  and  unskilled labor. Skill 

intensity increasing in z. 

 

 

 

• There is a fixed cost fo  in terms of the numéraire (the final aggregate good 

Q) per offshored intermediate input. (Here τo = 1). 
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Three-country, many-good model 

• Three countries with symmetric factor endowments: 

 

– H1 = L3 < 1, L1 = H3 > 1, L1 + H1 = L3 + H3 = 2 

– H2 = L2 = 1 

 

• Symmetry implies:  

 

– wl1 = wh3 < 1  

– wl3 = wh1 > 1 

– wl2 = wh2 = 1 (numéraire) 

 

• Firms now decide about a critical value z(γ) that separates the ranges of 

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

Carluccio, Cuñat, Fadinger & Fons-Rosen 

zlog(whj) +  (1-z)log(wlj) 

zlog(wh1) +  (1-z)log(wl1) 

zlog(wh2) +  (1-z)log(wl2) 

zlog(wh3) +  (1-z)log(wl3) 

z12 z23 
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Three-country, many-good model 
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Pfo 

z 

γ1 < γ2 

r‘(γ1) 

r‘(γ2) 

π(γ) = p(γ)q(γ) – MC(γ)q(γ) – z(γ)Pf o = r(γ) - z(γ)Pf o  

r(γ) 
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Three-country, many-good model 

• Offshored ranges of intermediate inputs: 

 

 

 

 

 

 

 

• Additional 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. 

 

0 1 z(γ) 

Inputs produced by country-3 

firm with productivity γ. 
 

Inputs offshored by country-3 

firm with productivity γ. 
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Predictions 

1. Significant variation in skill intensity across firms within a given (4-digit) 

sector. This variation is larger for importers than for other firms. 

 

2. For French importers from labor-abundant countries the average skill 

intensity of imports is increasing in productivity. 

 

3. More productive French firms import a more skill-intensive mix of 

products by (labor-abundant) country. 

 

4. More productive French firms import from relatively  more skill-abundant 

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

 

5. French importers from labor-abundant countries are on average more skill 

intensive than other firms. 

 

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

labor-abundant countries. 
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Data 

• Trade at firm-level (customs data): Firm-level imports and exports broken 

down by country and HS6 product. 

 

• “BRN” dataset. Administrative balance sheet dataset, exhaustive for 

medium and large firms. 

 

• 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 and firm-

product level imports. Skill intensity of imports:  

 

• si: skill intensity of product i. wift: share of product i in imports of f. 
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Estimating sample 

• Panel of 104,436 firms with data on TFP (Levinsohn-Petrin method), 

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 and less than 80% of French level (excluding 

‘old’ EU member countries) 
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Empirical prediction 2 

 

 

For French importers from labor-abundant countries the 

average skill intensity of imports is increasing in productivity. 
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Importing from labor-abundant countries and firm-level TFP 
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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. 

 

 

 

 

 

4. More productive French firms import from relatively  more 

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

countries) 
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Importing from labor-abundant countries: the relation between 

firm-level TFP, product-level skill intensity and country-level 

skill abundance. 
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Empirical prediction 5  

 

5. French importers from labor-abundant countries are on 

average more skill intensive than other firms. 
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Importing from labor-abundant countries and skill-intensity of 

production in France (extensive margin) 
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Importing from labor-abundant countries and skill-intensity of 

production in France (intensive margin) 
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Empirical prediction 6 

 

6. Firm-level skill intensity is increasing in the skill intensity of 

imports from labor-abundant countries 
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Skill intensity of production in France and skill content of 

imports from labor-abundant countries 
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Instrumental variables 

• Comparative statics: a reduction in offshoring costs vis-à-vis labor-

abundant countries leads to offshoring of more skill-intensive intermediate 

inputs and skill-upgrading of firms’ production in France. 

 

• 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. 

 

• During the same period, substantial bilateral tariff reductions took place 

with several Eastern European countries. 

 

• The EU also signed several bilateral free trade agreements during our 

sample period which lead to further tariff reductions. 

 

• We consider applied bilateral tariffs at the HS6 level. 
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EU average manufacturing tariffs 
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Instrumental variables 

ifitift sws  ˆˆ

• We regress the log value of imports of product i by firm f from country c on 

log(1+tariffict)  and firm-, product-, and country- fixed effects. 

 

• Obtain predicted imports log(importsfict). These are import values explained 

by firm-, product-, country-means and tariffs.  

 

• We sum this across countries, to obtain a firm-product-time-specific weight  

 

 

 

• Finally, we multiply these weights with product-specific skill intensities 

and sum over products to obtain the predicted skill content of imports. 

 

w
^

fit = importsfict

c

å / importsfict

c

å
i

å
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Firm-level skill intensity and skill contents of imports (IV) 
Dependent variable is the skill ratio of production in France, skill content of imports 

from labor-abundant countries  
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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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Comparative statics 

 

• An increase in fo shifts the OFE-schedule upwards, thus leading to a higher 

γ₀ and a higher wl.  

 

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

raises the relative demand for labor, thus raising wl. 

 

• An increase in τo shifts the OFE-schedule upwards (a higher τo reverses the 

profitability of offshoring for some firms), and the FMC-schedule to the 

right (for a given γ₀, the relative demand for the scarce factor rises, as 

offshoring is now subject to a higher variable cost). Thus, an increase in τo 

raises wl. The effect on γ₀ 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 γ₀ and a higher wl.  

 

     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 fe shifts the OFE-schedule downwards, thus leading to a 

lower γ₀ and a lower wl.  

 

     Intuition: the higher fe, 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 wl. 
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