Extended Abstract
The impact of robots on the labour market: individual and firm level evidence

Erling Barth, Marianne Røed, Pål Schøne, Janis Umblijs
Summary
Using information on the import of industrial robots, we analyse the effects of robotisation on labour market outcomes. We investigate wage effects of industrial robots at the individual and firm level for the manufacturing sector in Norway. We utilise matched employer-employee data with detailed information on the import of robots for all firms in Norway. We contribute to the existing literature by looking directly at firm and individual level impacts of robots; existing literature has mainly used industry or region level data.  The panel dimension of our data also allows us to investigate the wage effects for individuals and companies over time. 
Identifying robotisation
[bookmark: _GoBack]In order to identify robot intensity for individual firms we utilise the linked Norwegian international trade database that records the value and amount of all imported goods. Given that Norway does not produce many robots, almost all robots used for industrial purposes are imported from other countries. We therefore use the international Harmonised System (HS) import code for industrial robots to identify the amount and value of robots imported by firms, covering all firms operating in Norway between 1999 and 2013. We check our measure of robot use by comparing the figures with those provided by the International Federation of Robotics (IFR). The IFR collects data on the number of operation industrial robots in Norway by year and industry, from firms that use industrial robots. IFR figures and our estimates of new robots are similar suggesting that our measure of robot use is valid. For example, IFR data shows that in 2012 Norway put in to operation 90 new industrial robots where as our calculation has the number at 95. This close relation between the sources of data applies for most years in our data, with our measure for new robots being usually slightly higher.  
Descriptive statistics
Figure 1 suggests that the import of industrial robots is closely related to Norwegian economic cycles, with periods of fast growth between 2004 and 2007 as well as after 2010. A similar pattern can be seen when looking at the total value of imports of industrial robots with peaks in the value of industrial robots reached in 2001, 2007 and the latest year of our data, 2013.  In that year Norway imported industrial robots worth just over 150 million NOK (around EUR15 million). This makes up around 3% of the total value of imports of industrial machines. While this figure is lower than in some other European countries such as Germany and Italy, it is nevertheless a substantial value and has the potential to affect wages for some groups of workers. 
Figure 1: Number and value of industrial robots imported to Norway, between 1999 and 2013
[image: ][image: ]
Note: The left panel shows the number of shipments of robots to Norway, each shipment may comprise of multiple items of robots. 
Preliminary results
Our preliminary results from the job fixed effects estimation show a positive association between average wages and the use of robots at the firm level.  At the individual level, within job fixed effects estimations also suggest that the introduction of robots is associated with an increase in wages. When we look at the wage effects by education level, we find that only workers with a higher education have a significantly positive wage effect of robotisation. Robots in the workplace therefore appear to widen the wage differential between high and low skilled workers. In addition, we construct a measure of an occupations routineness from the O*NET database, and find that while robotisation is associated positively with wages, there is not a significant positive wage effect for individuals performing routine tasks. Our results therefore suggest that robotisation increases the premium for individuals working in non-routine occupation.
The main findings of our analysis suggest that the use of robots in the production process is positively associated with wages and that this positive association is largely driven by increases in wages for high skilled workers and those in occupations with non-routine tasks. We are currently conducting analysis utilising a structural CES framework and extending our analysis to other labour outcome variables such as unemployment and job upgrading. 
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