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!"#$%&' (&Alternative hypotheses, changes in manual occupations with controls: 2000-2015 
 Panel a: male workers 
 (1) (2) (3) (4) (5) (6) (7) 
2SLS        
!"# !" # $ -0.386*** 

(0.131) 
-0.407*** 

(0.142) 
-0.377*** 

(0.132) 
-0.323*** 

(0.123) 
-0.359*** 

(0.136) 
-0.381*** 

(0.121) 
-0.392*** 

(0.124) 
$%%&' !"  0.050 

(0.134) 
      

( )*+,- !" # $  -0.051 
(0.055) 

     

.+/0"# !" # $   0.650 
(0.818) 

    

1-2+3- !" # $    -0.196 
(0.120) 

   

$34!" # $     -1.766 
(1.168) 

  

56*+4"# !"       0.009 
(0.029) 

 

57+8- 9: ;< =!"        0.024 
(0.193) 

P-K F-test 22.54 16.90 20.87 21.78 20.42 21.16 21.29s 
        
 Panel b: female workers 
!"# !" # $ 0.075 

(0.105) 
0.043 

(0.142) 
0.047 

(0.132) 
0.062 

(0.149) 
0.028 

(0.145) 
0.091 

(0.071) 
0.093 

(0.077) 
$%%&' !"  -0.147 

(0.384) 
      

( )*+,- !" # $  -0.041 
(0.075) 

     

.+/0"# !" # $   -0.798 
(0.525) 

    

1-2+3- !" # $    0.432** 
(0.184) 

   

$34!" # $     
 

0.394 
(0.421) 

 
 

 

56*+4"# !"       0.196* 
(0.112) 

 

57+8- 9: ;< =!"        0.299 
(0.123) 

P-K F-test 21.598 13.48 17.38 18.60 17.32 17.57 17.62 
!"#$%& All models include an intercept and region dummies (NUTS-1) and a time period dummy. 
Standard errors clustered at the province level are showed in parentheses in the stacked regression. 
Robust standard errors are used for single-period regressions. Observations are weighted by the initial 
share of national population.  
'"()*$%& Author’s analysis from the EPA (2000, 2007, 2015) and O*Net.  
***Significant at 1 percent level, **Significant at 5 percent level, *Significant at 10 percent level. 
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6 Robustness checks 

As said in Section 3, this exercise is valid as long as the internal mobility of workers among 

provinces due to technology is weak. So far, I have presented two papers that corroborates that 

the regional mobility in Spain is low (Bentolila and Dolado, 1990; and Gonzalez and Ortega, 

2010). In here, I extend the analysis restricting the analysis to mobility caused by technology. 

Remember that, if there were mobility as consequences to technological shocks, this would 

disperse the effect and undermine the results. To do so, the dependent variable in Table 10, 

shows the change in the log of the working-age population (column 1-2), male working-age 

population (column 3-4), and female working-age population (column 5-6). Looking at OLS 

and 2SLS, the results remain robust to this new specification. I therefore can conclude that the 

empirical strategy is valid.  
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Table 11 explores the sensitivity of the analysis by controlling for contemporaneous changes 

in the labour supply. The analysis addresses this issue by including the relative growth of 

graduates and immigrants. Table 15 reports the estimates from OLS and 2SLS for male workers 

(column 1-4) and female workers (column 5-8) for changes in the routine occupations (panel 

a), manual (panel b) and abstract (panel c).  



Looking now at changes in routine occupations (panel a), results are in line with the main 

analysis: the decline at the middle part of the employment distribution is explained by 

technology exposure. However, and contrary to previous results, technological exposure is 

higher for female workers (2SLS, column 8).  

Panel b displays changes in manual occupations confirming previous results. For male workers 

the initial relative share of routine is negative related with changes in manual occupation. For 

female workers the RSH coefficient is not significant in the 2SLS analysis where the 

endogeneity has been controlled by the instrument. In this case, OLS and 2SLS results show a 

more substantial relevance of labour supply changes: initial local immigration concentrations 

are significantly related to female manual occupations.  

Panel c reports changes in abstract employment. Different from what we found previously, 

OLS results suggest a significant positive effect of technology exposure on female workers. As 

in the main analysis, findings indicate that the initial graduates and high-skilled migrant share 

are positively correlated with changes in abstract occupations, and therefore, explain top 

employment growth. 

Finally, one limitation is that the study relies on Autor and Dorn’s measure to define the local 

routine share employment (RSH). However, the 30 per cent top of routine-intensive 

occupations of the RTI index may not be that restrictive. To test this, I re-construct the 

technology exposure measure using the top 40 per cent. Table 12 reports the estimates obtained 

by the new definition. In line with the baseline results, the estimates are similar in magnitude 

to the baseline, although they are less precisely estimated. It does not alter the interpretation of 

the main results.  

7 Conclusion 

[To be added] 
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Appendix B: measures 
 
B.1 Routineness 
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B.2 Offshorability 

To operationalize offshorability, I use a simple average of the two variables Face-to-Face Contact and 
On-Site Job that Firpo, Fortin, and Lemieux (2011)	 derive from the US Department of Labor’s 
Occupational Information Network database (O*NET). This measure captures the degree to which an 
occupation requires either direct interpersonal interaction or proximity to a specific work location. The 
commuting zone level offshorability index is equal to the average offshorability score of employment 
in each commuting zone and year, and is further normalized to have a mean of zero and a cross 
commuting zone standard deviation of one in 2000.  

 

 

 

 
 


