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International Outsourcing and Wage Rigidity: 
A Formal Approach and First Empirical Evidence 
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Overview 

•  Introduction 
•  Theoretical Model (summary) 
•  Empirical Evidence 
•  Conclusions 
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Introduction 

•  “we live in an age of outsourcing” 
                                   Grossman and Helpman (2005) 

•  main concerns in industrialized economies: 
–  labor market disruptions 
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Introduction     - literature 

•  theoretical contribution: 
– Feenstra and Hanson (1996, 1999) 
– Arndt (1997, 1998)  
– Glass and Saggi (2001)  
– Deardorff (2001)  
– Egger and Falkinger (2003) 
– Kohler (2008) 
– Grossman and Rossi-Hansberg (2009, forthcoming) 

•  all of them 
–  assume flexible wage economies 
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Introduction     - literature 

•  theoretical contributions with wage rigidity  
– Skaksen (2004)  
– Koskela and Stenbacka (2007)  
– Egger and Kreickemeier (2008) 

•  empirical contributions with wage rigidity 
–  ? 
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Theoretical Model: Non-Technical Summary 

•  2x2 HO model 
•  bases on the modern duality approach 
•  introducing International Outsourcing similar 

than skill biased technical change (Jones 1965) 
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Theoretical Model: A Non-Technical Summary 

•  analyzing General Equilibrium Effects with 
flexible wages 
–  relative wages 
–  relative labor unit requirements 
–  output 
–  employment 

•  violating the flexible wage assumption 
– wage rigidity as in Brecher (1974) 
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Theoretical Model: A Non-Technical Summary 

•  results with flexible wages: 
– H industry outsourcing its L fragments → unit costs ↓  
–  relative wages of the H ↑ (wages of the L ↓) 
–  labor unit requirements of H ↓ (of the L ↑) 
–  output: 

•  H industry ↑ (outsourcing industry) 
•  L industry ↓ 

–  employment: 
•  H industry ↑ (outsourcing industry) 
•  L industry ↓ 
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Theoretical Model: A Non-Technical Summary 

•  … and with wage rigidity: 
– L wages are fix!  
– H wages ↑ only in H industry 
– L industry stops production (labor movements) 
– L industry accepts the H wage premium  

and decreases output 
•  H industry ↑ (outsourcing industry) 
•  L industry ↓ 

–  employment: 
•  L unemployment ↑  
•  (since H industry can not absorb all L labor) 
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Empirical Evidence 

•  empirical results are assumed to differ slightly 
–  labor not completely mobile in the short run 
–  short run adjustment patterns! 

•  expected results 
–  in H industries 

•  with flexible wages 
–   unemployment of the L can ↑ 

•  with wage rigidity 
–  unemployment of the L ↑ ↑ ↑ (much more stronger) 

–  in L industries 
•  unemployment of L ↑ (the wage floor is not binding) 

–  more aggregated industries (whole economy, service sector) 
•  ? 
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Empirical Evidence: Data and Econometric Methodology 

•  micro Economic Panel Data for Germany  
•  SOEP and input-output tables of the Stat. Office 
•  1991 – 2000 

•  multiple logit model 
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Empirical Evidence: Wage Rigidity… 

•  indicator for wage rigidity… 
–  following Holden and Wulfsberg (2004), Knoppik 

and Beissinger (2005), Goette et al. (2007), and 
Bauer et al. (2007) 

–  Idea: compare two distributions…  
•  “empirical distribution” of wage changes in an industry 
•  “notional normalized distribution” of wage changes  

•  in detail … 
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Empirical Evidence: Wage Rigidity… 

•  calculate the percentage change of  
mean wages of L per 2-digit NACE industry 

•  empirical distribution:  
–  industry-year samples are stochastic: uncertainty 
–  … bootstrap… the empirical distribution 
–  calculate the probability of wage cuts 

•  notional normalized distribution 
–  normalize the distribution of wage changes 
–  adjusting with bootstrapped mean and sd 
–  calculate the probability of wage cuts 
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Empirical Evidence: Wage Rigidity… 

•  compare  
– empirically observed probability of wage cuts  
– notional normalized probability of wage cuts  

•  if empirical < notional normalized 

wage rigidity 
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Empirical Evidence: Results 

... the results ... 
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Conclusions 

•  theoretical models of International 
Outsourcing 
– most of them consider flexible wage economies 
–  no empirical evidence 

International Outsourcing and Wage Rigidity: 
A Formal Approach and First Empirical Evidence 



 Daniel Horgos    |    FIW Research Conference    |    12 December 2008 Slide 33 

Conclusions 

•  logit model (micro data: SOEP) 

•  Results: 
–  rigid wage industries: unemployment of the L ↑ ↑ ↑ 

•  to blame: 

International Outsourcing 

inflexible labor market institutions 
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Thank You for Your Attention… 

International Outsourcing and Wage Rigidity: 
A Formal Approach and First Empirical Evicence 

Daniel Horgos 

Helmut Schmidt University, Hamburg 
horgos@hsu-hh.de 
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Back up 
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Model Set Up   - Summary 

•  unit costs equal the price 
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Model Set Up   - Summary 

•  Shephard’s Lemma  
… to solve for Labor Unit Requirements 
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Model Set Up   - Summary 

•  Factor market equilibrium conditions 
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Model Set Up   - International Outsourcing 

•  Introducing International Outsourcing  
–  similar than technical progress as in Jones (1965) 
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General Equilibrium Effects    
   - wages 

•  consider International Outsourcing 
•  … and take the total differential of the unit costs 
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General Equilibrium Effects    
   - wages 

wH 

wL 

wH* 

wL* 

p 

1 

wH‘ 

wL‘ 

•  X industry needs less L workers 
•  unit costs ↓ 
•  with given world prices 
•  wage premium for the H 
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General Equilibrium Effects    
   - summary 

•  International Outsourcing of the L Parts in X 
•  unit costs ↓ 
•  with fixed world prices → profit ↑ 
•  wage premium for H / L wages ↓ 

•  relative labor unit requirements of the H ↓ 
•  skill shift toward more L labor 
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General Equilibrium Effects    
   - summary 

•  the “outsourcing” industry gets more competitive 
•  X output ↑, Y output ↓ 

•  employment in X ↑ (H and L) 
•  employment in Y ↓ (H and L) 
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Wage Floor for Low Skilled Labor 

•  introducing wage floor for L as in Brecher (1974) 
•  min real wage          (set before IO takes place) 
•  at     :  L is fully employed 
•  but with downward inflexibility of the real wage 
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Wage Floor for Low Skilled Labor    
   - wages 

•  remember… 

•  the min wage is binding! 
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wH* 

wL* 

p 

1 

General Equilibrium Effects    
   - wages 

wH 

wL 

•  X industry needs less L workers 
•  with fixed L wages 
•  H wages differ per industry 
•  no equilibrium!!! 

wL 

wYH‘ 

wXH‘ 
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Wage Floor for Low Skilled Labor    
   - wages 

•  2. Step:  
–  the Y industry has to accept the H wage premium 
–  by setting L free (to decrease output) 

•  … and for relative wages: 

•  rel. H wages ↑ 
•  but not as strong! 
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Wage Floor for Low Skilled Labor  
   - labor unit requirements 

•  … and for labor unit requirements 

•  again: skill shift towards L 
•  but not as strong! 
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Wage Floor for Low Skilled Labor  
   - output 

•  with wage rigidity: unemployment gets possible 

•  X output (outsourcing) ↑ 
•  Y output ↓ 
•  but due to 2 different forces: 
   1, „normal“ change of Outsourcing 
   2, additional reduction of L in the Y industry 
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Wage Floor for Low Skilled Labor    
   - employment 

•  again: remember full employment conditions… 
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Wage Floor for Low Skilled Labor    
   - employment 

•  unemployment of the L  

•  reduces to…  
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Wage Floor for Low Skilled Labor    
   - summary 

•  with International Outsourcing and a wage floor  
•  H wages increase in X but not in Y 
•  complete specialization → no equilibrium 
•  Y industry has to accept H wage premium 
•  … and is forced to set L free  

(in order to decrease output) 
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Wage Floor for Low Skilled Labor    
   - summary 

•  relative wages of the H ↑  
•  skill shift toward L  
•  output in X ↑, output in Y ↓ 
•  2 forces: 

–  “normal” effect of International Outsourcing 
–  “additional” reduction of L 

•  move downward the Rybczynski line 
•  unemployment of the L ↑ 


