
1 
 

 

Submission prepared for the 2nd IZA/CREA Workshop on 

“Exploring the Future of Work” 

5 - 6 December 2019, IZA Bonn, Germany 

 

Do de-routinization and exposure to automation influence job stress? 

Evidence from European survey data 

Piotr Lewandowski♠  

& 

Ludivine Martin♣ 

 

♠ Institute for Structural Research (IBS), Warsaw, Poland and IZA, Bonn, Germany. E-mail: 

piotr.lewandowski@ibs.org.pl. 

♣ Luxembourg Institute of Socio-Economic Research (LISER), Esch-Belval, Luxembourg and 

Centre for Research in Economics and Management (CREM - UMR CNRS 6211), University of 

Rennes 1, France. E-mail: ludivine.martin@liser.lu. 

Extended abstract 

The past decades have been characterized by sequential waves of digital transformations that 

deeply affect labour markets. The most studied wave that covers our period of observation is the 

3.0 wave that run since 2000 with an expected end around 2025 (Arntz et al., 2019). The large 

reduction of computerization costs induces a large diffusion of technologies in firms that are 

supported by computers and software algorithms (e.g. warehouse management systems, workflow, 

groupware). These algorithm-based technologies have been most efficient in performing tasks that 

are well-defined, structured, and repetitive tasks, in short – routine tasks (both cognitive and 

manual) and have mainly replaced middle-skilled workers who tend to perform such tasks (Autor 

et al., 2003).  

Aa growing number of studies deals with the impact of technological progress and de-routinization 

on various labour market outcomes. A first strand of the literature is dedicated to the impact on the 

volume of work and two views compete. On the one hand, analyses conducted at the occupation-

level show pessimistic effects (e.g. Frey & Osborne, 2017). On the other hand, analyses conducted 

at the job/task-level highlight optimistic effects (e.g. Arntz et al., 2016; Nedelkoska & Quintini, 

2018). In sum in OECD countries, the figures go from 9% to 47% of jobs in high risk of being 

replaced by automation in 2030. Moreover, the impact of this 3.0 digital wave relates to a 
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polarization of the labour market, i.e. an increase of low and high skilled jobs associated with a 

decrease of middle skilled jobs (see the literature review by Acemoglu & Autor, 2011). In parallel, 

newspapers for the wider audience circulate mostly pessimistic view of digital transformations 

(Miller & Atkinson, 2013).  

A second strand of the literature focuses on other labour market outcomes like wages, hours of 

work and job security. For example, Bessen et al., (2019) show for workers employed in firms that 

adopt robots face significantly higher risk of separation, followed by a decrease in annual days 

worked, leading to a 5-year cumulative wage income loss of about 8% of one year’s earnings. 

A third strand of the literature studies the tasks that are at risk of automation. Existing research 

distinguish between routine (manual, cognitive) and non-routine (manual, analytical, interactive) 

tasks (e.g. Autor et al. 2003; Atalay et al. 2018; Lewandowski et al. 2019). As the manual and 

cognitive routine tasks are easily automated, their role declines around the world while the 

importance of analytical and interpersonal tasks increases. Therefore, the decrease of routine tasks 

that are boring and repetitive induces the free up of workers’ time to be dedicated to more 

interesting tasks. However, only a minority of displaced routine workers is able to upgrade to non-

routine jobs (Cortes, 2016). 

A fourth strand of the literature focuses on the effect of technology on workers well-being and 

attitudes. Bloom, et al. (2014) and Martin (2017) underline the positive effect of using information 

technologies (such as Enterprise Resource Planning; workflow or ideas management systems) on 

empowering and motivating workers but also show an opposite effect of communication 

technologies (such as intranet; groupware or real-time collaborative editing platforms). Brougham 

& Haar (2018) show that a greater awareness of new technologies is negatively related 

to organizational commitment and job satisfaction, but positively related to turnover intentions and 

depression. Mark et al. (2016), reveal also that the use of emails induce stress. 

All strands of literature highlight both negative and positive impacts of digital transformations on 

workers. However, the question on the relationship between de-routinization and job stress is still 

under-researched. Studies of job quality effects tend to focus on the use of information and 

communication technologies and don’t account for the exposure of workers to automation 

technologies. Our paper fills this gap. 

In this paper, we will shed light on the following research question:  does de-routinization and 

exposure to automation influence job quality, in particular job stress in Europe? We focus on job 

stress because it’s a key facet of job quality in Europe: at the EU-level the costs (overall costs, 

direct health costs and loss of productivity) due to stress at work is estimated to be more than 450 

billion EUR per year (International Labour Organization, 2016). 

To conduct our analysis, we use data from the European Working Conditions Survey from 1995 

to 2015 that allow us to measure job stress and other aspects of job quality (at a worker level). In 

order to quantify the exposure to de-routinization, we use the Acemoglu & Autor (2011) task 

content measures based on the O*NET database, as well as the Lewandowski et al. (2019) 
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measures that are country-specific. To quantify automation, we use International Federation of 

Robotics data on industrial robots. In order to establish the effects of de-routinization and 

automation more precisely, we control for a number of confounding factors, in particular for 

exposure to globalization using the Wang et al. (2017) indicators from the RIGVC UIBE (2016) 

database. We also take into account other trends that affect jobs in the same period such as the 

intensification of work as underlined by Green and Mostafa (2012). 

We test the following hypotheses: 

1.a. If the widespread fear of skills mismatch and obsolescence in the working population is 

detrimental to workers, de-routinization and exposure to automation will be positively related to 

job stress; 

1.b. If de-routinization is beneficial to workers through the loss of boring tasks and the gain of 

interesting tasks at the workplace, de-routinization and exposure to automation will be negatively 

related to job stress; 

2. Job stress is much more vivid for older workers than younger ones that grew with the use of 

digital tools. 

For our currently running analyses, we use worker-level models estimation on a repeated cross 

section survey with instrumental variables applied to exposure to automation technology. We also 

use cohort analysis and panel regressions estimated for occupational classes distinguished on the 

basis of task content of jobs. 

 

References 

Acemoglu, D., & Autor, D. H. (2011). Skills, tasks and technologies: Implications for employment 

and earnings. In D. Card & O. C. Ashenfelter (Eds.), Handbook of Labor Economics (Vol. 4, pp. 

1043–1171). https://doi.org/10.1016/S0169-7218(11)02410-5 

Arntz, M., Gregory, T., & Zierahn, U. (2016). The Risk of Automation for Jobs in OECD 

Countries: A Comparative Analysis. OECD Social, Employment and Migration Working Papers, 

2(189), 47–54. https://doi.org/10.1787/5jlz9h56dvq7-en 

Arntz, M., Gregory, T., & Zierahn, U. (2019). Digitalization and the Future of Work: 

Macroeconomic Consequences. In K. F. Zimmermann (Ed.), Handbook of Labor, Human 

Resources and Population Economics. 

Atalay, E., Phongthiengtham, P., Sotelo, S., & Tannenbaum, D. (2018). New technologies and the 

labor market. Journal of Monetary Economics, 97, 48–67.   

https://doi.org/10.1016/j.jmoneco.2018.05.008 

Autor, D. H., Levy, F., & Murnane, R. J. (2003). The skill content of recent technological change: 

An empirical exploration. The Quarterly Journal of Economics, 118(4), 1279–1333. 

https://doi.org/10.1162/003355303322552801 



4 
 

Bessen, J. E., Goos, M., Salomons, A. M., & Van Den Bergem, W. (2019). Automatic reaction - 

What happens to workers at firms that automate? Boston Univ. School of Law, Law & Economics 

Research Paper, 19(2). http://dx.doi.org/10.2139/ssrn.3328877 

Bloom, N., Garicano, L., Sadun, R., & Van Reenen, J. (2014). The Distinct Effects of Information 

Technology and Communication Technology on Firm Organization. Management Science, 60(12), 

2859–2885. https://doi.org/10.1287/mnsc.2014.2013 

Brougham, D., & Haar, J. (2018). Smart Technology, Artificial Intelligence, Robotics, and 

Algorithms (STARA): Employees’ perceptions of our future workplace. Journal of Management 

and Organization, 24(2), 239–257. https://doi.org/10.1017/jmo.2016.55  

Cortes, G.M. (2016). Where Have the Middle-Wage Workers Gone? A Study of Polarization 

Using Panel Data. Journal of Labor Economics, 34(1), 63-105. https://doi.org/10.1086/682289 

Frey, C. B., & Osborne, M. A. (2017). The future of employment: How susceptible are jobs to 

computerisation? Technological Forecasting and Social Change, 114, 254–280. 

https://doi.org/10.1016/j.techfore.2016.08.019 

Green, F., & Mostafa, T. (2012). Trends in job quality in Europe. Publications Office of the 

European Union, Luxembourg.  

International Labour Organization (2016). Workplace stress: A collective challenge. Report 

prepared for the World day for safety and health at work, 28 April 2016. 

Lewandowski, P., Park, A., Hardy, W., & Yang, D. (2019). Technology, Skills, and Globalisation : 

Explaining International Differences in Routine and Nonroutine Work Using Survey Data. IBS 

Working Paper, N°04/2019.  

Mark, G., Iqbal, S. T., Czerwinski, M., Johns, P., & Sano, A. (2016). Email Duration, Batching 

and Self-interruption: Patterns of Email Use on Productivity and Stress. In ACM, CHI’6, May 07-

12, San Jose, CA, USA. https://dx.doi.org/10.1145/2858036.2858262 

Martin, Ludivine. (2017). Do Innovative Work Practices and Use of Information and 

Communication Technologies Motivate Employees? Industrial Relations, 56(2). 

https://doi.org/10.1111/irel.12173 

Miller, B., & Atkinson, R. D. (2013). Are Robots Taking Our Jobs, or Making Them? The 

Information Technology and Innovation Foundation, September. 

Nedelkoska, L., & Quintini, G. (2018). Automation, skills use and training. OECD Social, 

Employment and Migration Working Papers, N°202. https://doi.org/10.1787/2e2f4eea-en 

RIGVC UIBE (2016). UIBE GVC Index. Research Institute for Global Value Chains, University 

of International Business and Economics. 

Wang, Z., Wei, S., Yu, X., Zhu, K. (2017) Measures of Participation in Global Value Chains and 

Global Business Cycles. NBER Working Paper No. 23222, National Bureau of Economic 

Research, Inc. 

https://doi.org/10.1787/2e2f4eea-en

