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Chapter 8 
The transformation of jobs and working conditions: 
Towards a policy response

Monika Martišková

1. Introduction

The introduction of new technologies and their impact on workers is not a new topic 
among scholars; innovation is perceived as an embedded feature of capitalism and nec-
essary for capital renewal (Hall 2010). However, there are some aspects which make the 
current changes different from previous waves of technological revolutions: the speed 
of innovation and its destructive potential regarding technologies currently in use but 
which are quickly becoming obsolete (Komlos 2016); their association with jobless 
growth (Brynjolfsson and McAfee 2012); and their facilitation of new business models 
that reach across the globe with minimum physical capital and with a very low number 
of employed workers, which is especially relevant in the IT sector (Soete 2018). In pro-
duction areas, new technologies are used to reduce costs by limiting the input of labour 
while preserving or even increasing production levels. The transformation of working 
conditions and the reduction in job opportunities are consequences of the deployment 
of new technologies in the production process which deserve researchers’ attention. 

In particular, there is an urgent need to understand the ongoing changes caused by new 
technologies in order to provide relevant policy responses to prevent a deterioration 
in working conditions for workers in production. One of the biggest challenges 
facing the implementation of Industry 4.0 is the adaptation of workers’ skills to new 
technologies. Business leaders in the three countries that we have studied in the central 
and east European (CEE) region considered the lack of skilled workers to be the biggest 
obstacle to the implementation of Industry 4.0. However, the policy responses at 
company, regional and national level are uncoordinated and unsystematic. Effective 
reskilling and retraining policies are costly and require both personal engagement and 
a plausible institutional framework whose parameters are set by collective bargaining 
and/or by public institutions. We argue that, in the context of CEE countries, effective 
policy responses to protect workers from negative impacts or to provide reskilling are 
missing. In this chapter, we discuss the reasons for these attitudes but also the potential 
consequences of inaction. 

We have studied the automotive industry as a model sector for the introduction of new 
technologies and the impact these are having on working conditions in three CEE countries 
– Czechia, Hungary and Poland. The aim is to depict the transformation of working 
conditions related to the introduction of new technologies based on in-depth interviews 
with managers, trade unionists and workers at specific automotive industry sites and to 
analyse their policy responses. Interviews with actors representing sectoral organisations 
of trade unions and employers were also conducted. Our interviews focused on various 
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aspects of changes related to the deployment of new technologies in production including: 
the installation of robots; the use of new electronic devices; the implementation of systems 
that allow production synchronisation, such as Manufacturing Execution Systems (MES) 
or Enterprise Resource Planning (ERP); the automation of internal logistics; and some 
advanced technologies such as 3D printing or virtual reality at shop floor level. We were 
interested in the impact of these technologies on work schedules, changes in workloads, 
the impact on workers’ autonomy when performing particular tasks and changes in the 
character of the tasks themselves (whether they are more routine or more non-routine), 
as well as the changing requirements for workers’ levels of education.

Our qualitative approach has allowed us to understand the perceptions of local 
employees and stakeholders on the deployment of new technologies and their impact 
in transforming jobs. Particular emphasis was given in the research to the working 
conditions of shop floor workers who are expected to experience the most dramatic 
changes in both job content and job opportunities and in their prospects for retraining.
 
Despite trade unions being expected to play an important role in the promotion of 
retraining policies at company level (Jolly 2018), our research results suggest that this is 
not a collective bargaining priority in the majority of companies we studied. The reason 
is that, despite the implementation of labour-saving technologies, a displacement of 
labour has not occurred since, in recent years, the region has suffered significantly from 
labour shortages which have further postponed policy responses. We conclude that 
limited recognition of the negative impacts of new technologies on working conditions 
and employability has prevented the establishment of mitigation strategies at company, 
regional, sectoral and national level.

In this chapter we first discuss job transformation in the CEE region and the observed 
impacts on the quality and quantity of jobs, and then we present our methodology. In 
the third section we investigate the impact of new technologies in terms of the numbers 
of jobs in CEE automotive plants and then discuss aspects of the transformation in job 
quality. We then comment on the policy responses of trade unions in the three CEE 
countries, with special emphasis on reskilling policies. In the last section we summarise 
our findings. 

2. Impact of new technologies on working conditions and job 
opportunities

Workers in the automotive industry are expected to be confronted with change in two 
different, but not mutually exclusive, ways. One relates to the restructuring of supplier 
chains and the varying location strategies of multinational corporations (Pereira 
and Romero 2017; Kagermann 2014) which Andrea Szalavetz in chapter 3 discusses 
in detail in this book. The second relates to the introduction of new technologies in 
the workplace which might have an impact on job opportunities and also modify job 
content (Bonekamp and Sure 2015). In this chapter, we devote attention to the second 
aspect of job transformation at plant level, focusing on the impact on those workers 
directly involved in production processes. 
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Employment levels are expected to shrink mostly among manual workers whose 
opportunities to participate in additional training may be more limited, while educated 
non-manual workers will have higher probabilities of adaptation to job transformation 
(Arnold et al. 2018). Especially for lesser educated workers, the job reduction effect of 
technologies is highlighted in a study by Acemoglu and Restrepo (2017) who estimate 
that each additional robot reduced between three and six jobs between the 1990s and 
2007 in the US. For six EU countries (Finland, France, Germany, Italy, Spain and 
Sweden), the recently estimated job reduction effect was, over a similar period, also 
negative; with each additional robot introduced leading to two job losses (Chiacchio et 
al. 2018). The job reduction effect is, however, not distributed evenly because young 
people, lesser educated workers and those working in industry are most exposed while, 
for instance, technician employment levels have actually increased with the higher 
deployment of new technologies in the most recent decades (ibid.). 

Scholars have distinguished between the displacement and the productivity effects 
of new technologies (Dauth et al. 2017). While the displacement effect refers to the 
reduction of jobs because of the introduction of new technologies, the productivity 
effect refers to increases in the level of productivity leading to increases in employment. 
A recent study from Germany suggests that the displacement effect of technologies 
may be counterbalanced by a productivity effect in other sectors, leading to increases 
in employment levels elsewhere and making an economy seemingly unaffected by 
the introduction of technologies (Dauth et al. 2017). However, even where there is no 
overall effect on employment levels, one may question the quality of jobs created under 
the productivity effect as these are, mostly, created in services and are both less secure 
and more precarious (Novta and Pugacheva 2018). Moreover, Erturk (2019) suggests 
that previous experience might well not be repeated during the fourth industrial 
revolution. For instance, the demand for technicians and other high-skilled workers 
may decrease in forthcoming years on account of individual productivity growth thanks 
to the possibilities provided by advanced technologies; therefore, new technologies 
might have a net negative effect on employment levels overall, as well as among manual 
workers in particular. 

Besides the reduction of job opportunities, workers are expected to face a deskilling 
effect as regards their own jobs. A deskilling effect occurs when technologies deconstruct 
complex tasks into simple steps which make work much easier but which also decrease 
the requirement for workers’ skills (Attewell 1987). Evidence suggests that it is mainly 
workers involved directly in production who have experienced a deskilling effect in the 
last fifty years (Kunst 2019). Another aspect of deskilling, as recognised in the labour 
sociology literature, is workers’ decreasing autonomy in decision-making (Agnew et 
al. 1997; Erturk 2019), which Industry 4.0 technologies are expected only to intensify 
(Butollo et al. 2019). Crouch (2018) also recognised the threat of increased control 
within the labour process through the implementation of sensors, chips or wearables – 
various devices attached to one’s clothing or body, serving to monitor movements and 
improve performance – which contribute to losses in workers’ autonomy and an increase 
in the level of control to which they are subject. New technologies implementation also 
contributes to increased levels of stress of employees (Körner et al. 2019).
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In contrast to the deskilling effect of new technologies, increasing task complexity is 
perceived to mean the upgrading of workers because only the more difficult and complex 
tasks will be performed by humans while new technologies will handle repetitive or 
physically difficult tasks (Kergroach 2017). Several authors suggest that increasing task 
complexity and the related requirements for better educated workers are an inevitable 
part of the technological revolution (Bonekamp and Sure 2015; Porter and Heppelmann 
2014). This is the reason why high expectations are assigned to Industry 4.0 technologies 
when it comes to the prospect for workers’ upskilling, as workers are expected to be 
accomplishing more complicated and advanced tasks in the future (Hirsch-Kreinsen 
2016). On the other hand, workers’ upskilling requires comprehensive retraining 
policies which are not always provided in the workplace or by public institutions. 

Retraining being provided to workers in the workplace is considered to form one aspect 
of decent work because, through retraining, an employee is given further chances to 
be employable in the future (ILO 2019). Although employers’ motivation to provide 
retraining is limited, according to Cappelli (2004) most employers whose business 
relies on social capital are willing to provide more retraining. Similarly, Benhamou 
(2018) distinguishes the learning and the lean organisation, pointing out that lean 
organisations provide less training to workers than learning organisations. Retraining 
policies are further dependent on the size of company, capital intensity and unionisation 
rate. In the case of the automotive sector, an important factor is also the position of the 
company in the production chain, with lower tier suppliers having fewer resources to 
devote to employee training and reskilling than ultimate manufacturers (OEMs). Trade 
unions, through partnerships with employers, may employ effective policies which 
help workers reskill. A good example is provided by the employment security councils 
operated in Sweden by employers and trade unions and which provide redundant 
workers with assistance in reskilling and employment (Engblom 2019). In the changing 
labour market, retraining seems to be a crucial aspect of labour market policy in which 
trade unions should play an important role (Jolly 2018; Bamber 1989). 

We will conceptualise our empirical evidence based on the effects that introductions 
of technology may have for working conditions and jobs. Our empirical investigation 
concentrated on the displacement effect and the deskilling effect of new technologies, 
looking also at current policies dealing with the retraining and reskilling of workers 
as an important element of mitigation strategies. In the next sub-section, we briefly 
describe the context of the CEE region and then, in the subsequent section, introduce 
the sample of companies we interviewed and our empirical findings. 

2.1 Job transformation in central and east European countries

Looking at the prospects for CEE countries, job transformation is expected to hit the 
region significantly with new technologies having a prevailing displacement effect. 
The main reason is the high share of manufacturing jobs in these countries. In the last 
twenty years, the CEE region has experienced a growth in manufacturing jobs, especially 
through job relocations from west European countries to central and east European 
ones in the automotive and related industries (Pavlínek 2019). A large part of these 
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manufacturing jobs are based on routine tasks that are expected to be easily automated 
in the near future (Keister and Lewandowski 2017). Despite the CEE region not being 
a frontrunner in the introduction of new technologies (Krzywdzinski 2019), there are 
various predictions that many manual and routine jobs are expected to disappear, or 
change substantially: one OECD study predicts for Czechia that around 15 per cent of 
jobs are at a high risk of automation while another thirty per cent are at a significant risk 
(Nedelkoska and Quintini 2018); while the prediction of Chmelař et al. (2015) is that 
ten per cent of jobs will be lost and another 35 per cent transformed. 

The reason for such a high threat of job losses in CEE countries is their high share of 
manual workers. While plant and machine operators, according to the ISCO classification, 
take up 14 per cent of the total workforce and 36 per cent of manufacturing in Czechia, 
in Germany their overall share in employment is 6.3 per cent and, in manufacturing, 
13 per cent. The figures for Hungary and Poland are even higher than for Czechia (see 
Table 1). This is a consequence of the intensive relocation of jobs by west European 
companies to CEE countries in the last twenty years. About 387,000 jobs have been 
destroyed in the automotive industry in western countries while almost the same 
number have been created in CEE countries: about 329,000 between 2005 and 2016 
(Pavlínek 2019). The main drivers have been low labour costs and state subsidies, which 
have created largely medium-skilled and routine-intensive jobs in the region (Keister 
and Lewandowski 2017). 

The level of labour costs in CEE countries may be hampering the introduction of labour-
saving technologies since the rate of return on investment is negatively correlated with 
the level of labour costs. However, other factors such as attitudes and the general level 
of investment and competition in the sector and in the country play an important role. 
When looking at Czechia, Hungary and Poland, and comparing them with Germany 
(their most usual business counterpart and/or the owner of many sites), the relationship 
between the level of labour costs and the introduction of industrial robots confirms 
the negative correlation between labour costs and the number of implemented robots. 
While labour costs in automotive in all four Visegrad countries oscillates between 
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Source: Eurostat [lfsa_egised, lfsa_eisn2], own calculation
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10,92 EUR per hour in Poland to 15.12 EUR per hour in Czechia, in Germany hourly 
labour cost is 48 EUR per hour.1

We have compared robot adoption rates with actual labour costs to see how the 
introduction of robots corresponds to the level of wages in a given country. We followed 
Atkinson’s (2018) methodology, assuming that a new industrial robot costs $250,000 
and would replace two workers in two shifts working fifty weeks per year, on the basis 
of average labour costs compiled by Eurostat. Computed return rate (see Figure 1) for 
automotive is 23.6 months for Czechia, 30.6 months for Hungary and 32.6 months 
for Poland while for Germany the replacement rate is 7.4 months. From these rates 
of return, we can derive an expected figure for the number of robots introduced into 
production per ten thousand employees and compare the actual rate of introduction of 
industrial robots with the worldwide average. Interestingly, we arrive at the conclusion 
that Czechia and Slovakia have a higher than expected number of robots introduced in 
production given their labour costs, while Poland and Germany are below the expected 
figure. Hungary’s rate of industrial robots in production corresponds to its level of 
labour costs. 

The higher than expected introduction of robots in Czechia and Slovakia indicates 
that we need to take into account other factors than simply-assumed labour costs in 
the given country. Despite not being considered in Atkinson’s methodology, decision-
making on the introduction of robots is influenced also by labour costs in the home 
countries of multinationals. The wage difference between western and eastern Europe 
still provides incentives for multinationals to remain in eastern Europe. At the same 
time, rising labour costs in eastern countries has, in recent years, motivated companies 
to invest in labour-saving technologies there.

Significant role in investment strategies is also played by the level of competitiveness, 
not only in the sector but also between different sites within the same company. Some 
level of discretion over individual investment decisions is retained in particular plants, 
which sites use to enhance their competitiveness. Another factor in how investment 
decisions are made is customers’ control of production in suppliers within the chain, 
including specifying what equipment should be used to produce particular parts, which 
often also entails new investment in more advanced technologies. All these factors 
are relevant in the case of our three studied countries (see also chapter 3 by Andrea 
Szalavetz).   

1. Eurostat, labour costs data for 2018 for NACE C manufacturing, increased by 20% for automotive [lc_lci_lev].
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3. Transformation of jobs in Czechia, Hungary and Poland

While the level of advance in the introduction of technologies can be characterised as 
heterogenous in the companies we visited (see chapter 3), at least some effort towards 
using, or trialling, new technologies were reported in all of them. The companies in 
our sample face multiple pressures in the sector which has resulted in the deployment 
of new technologies. First, there are constant cost competition pressures between 
the subsidiaries of multinationals. Second, a tight labour market in each of the three 
countries has proved to be a serious obstacle to satisfying increased demand in recent 
years. Third, there are rising expectations among customers of the increased variability 
of products which can be attained through innovation in production technologies and 
processes. As a result, they are being constantly forced to increase the effectiveness of 
their production capacities through the introduction of new technologies as a means of 
increasing the efficiency of production and decreasing production costs.

Our respondents were most familiar with the introduction of robots on production lines 
and/or of automated systems in internal logistics. In some cases, they also mentioned 
elements of cyber-physical systems, such as production digitalisation and data analysis. 
Installation of advanced technologies which improve workers’ performance, such as 3D 
vision, wearables or data glasses, were mentioned mostly in OEMs. 

In our empirical research, we concentrated on evidence for the transformation of jobs 
associated with new technologies. The implementation of labour-saving technologies 
embodied in industrial robots mostly affects shop floor workers as regards the quality 
of their work as well as job opportunities in general. When investigating the impact 
of new technologies on the working conditions of manual workers, we stick to four 

Source: own compilation, based on Atkinson (2018) (data on labour costs: Eurostat lc_lci_lev; robots: IFR 2019)

Figure 1 Actual and expected number of robots implemented in automotive on average 
labour costs in five countries 
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aspects widely discussed in the literature and in public debate: (1) the deskilling effect, 
demonstrated by decreases in job difficulty, increases in job cadence and a decreasing 
level of autonomy and control; (2) improving health and safety at work; (3) changes in 
job opportunities; and (4) the retraining prospects of workers in our sample companies.  
 
Our research was guided by a series of questions related to the impact of new technologies 
on working conditions:

a. Changes in the number of jobs: To what extent have new technologies reduced 
jobs?

b. Deskilling: To what extent are workers experiencing the simplification of work 
tasks and the loss of autonomy in work performance?

 — Changes in physical job difficulty and task complexity: Do we observe at 
plant level a decrease in physically difficult jobs? Are the new tasks being 
assigned to workers more or less complex?

 — Changes in job cadence: To what extent are new technologies increasing the 
speed of work? 

 — Level of control: Are employees exposed to increased levels of control by 
employers?

c. Access to training: Bearing in mind knowledge of the importance of retraining 
in an era of the introduction of disruptive technologies, are retraining policies at 
company level being promoted by trade unions or employers? 

Our sample consists of 28 companies, of which nine are OEMs, 17 are tier one producers 
and two are tier two producers (see Table 2).2 Our sample contains 34 respondents 
from 28 operations in Czechia, Hungary and Poland, of which 17 are trade union 
representatives at company level (or are works councillors) while 17 are various 
management representatives from different fields (four Industry 4.0 managers; four 
production managers; three IT managers; two CEOs; two HR managers; one logistics 
manager; and one representative of an education facility). Additionally, in Czechia and 
Hungary, five representatives of trade unions and employers at sectoral level were also 
interviewed. Semi-structured interviews, based on a pre-defined questionnaire, lasted 
between sixty and ninety minutes and were recorded following the consent of the 
respondent. Interviews were conducted in the course of 2018 in Hungary and Poland 
and in 2018 and 2019 in Czechia. Building on the 39 interviews we conducted in the 
three Visegrád countries, we have also conducted three focus groups with 13 employees 
working at shop floor level in internal logistics and on assembly lines in two Czech tier 
one suppliers.

2. Data collection and analysis was conducted by Monika Martišková in Czechia, Kristóf Gyódi and Katarzyna 
Śledziewska in Poland, and Andrea Szalavetz in Hungary.
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During the period of our research, between 2018 and 2019, the majority of the companies 
which we visited were expanding their production capacities while simultaneously 
introducing labour-saving technologies. The trend of absolute decreases in the number 
of workers was observed in only some of the companies in our sample: out of the 28 
companies, only three experienced a decrease in employment between 2013 and 2018 
while in 19 employment increased by more than five per cent (see Table 3). Many of 
these increases at company level are attributed to the inflow of foreign workers into 
the countries. In Czechia, the number of foreign workers reached 580,000 while, in 
manufacturing positions (ISCO 8 – Plant and machine operators and assemblers), 
their number tripled between 2014 and 2018 from 42,000 to 124,000 (see Figure 2). 
In Hungary, the number of foreign workers grew from 140,000 to 180,000 between 
2013 and 2018;3 while, in Poland 400,000 foreign workers were registered in 2018.4 
As a result, we could not observe that new technologies had resulted in a displacement 
effect in the period under study because, despite such introductions, the expansion of 
production had led to increases in employment levels in most of the companies.

3. https://www.ksh.hu/docs/eng/xstadat/xstadat_annual/i_wnvn001b.html. 
4. https://udsc.gov.pl/400-tys-cudzoziemcow-z-waznymi-zezwoleniami-na-pobyt/
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Global production network position
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3.1 Deskilling effect of new technologies

In this sub-section, we aim to assess the deskilling effect of the introduction of new 
technologies in the companies in our sample. Here, we will focus on changes in physical 
difficulty and task complexity, in job cadence and in the level of control to which 
employees are subject.  

Respondents confirmed in our interviews that work automation had a positive impact 
on the physical difficulty of manual labour. In painting and welding shops in particular, 
significant improvements were reached through the introduction of new technologies. 
On production lines, the partial automation of the most demanding and difficult tasks 
occurred, e.g. in lifting heavy parts or improving ergonomics. A decrease in the manual 
difficulty of work was also recorded in internal logistics through the introduction of 
automated guided vehicles (AGVs). Improved health and safety in workplaces marked 
previously by physically demanding work was one of the impacts of job automation 
which was most appreciated by our respondents. 

Decreasing the physical demands of work was, however, outweighed in many workplaces 
by increases in work cadence and the implementation of advanced lean production 
principles. Respondents who were able to compare longer periods highlighted, in 
particular, the increased work cadence on lines, e.g. in welding or assembly. When 
examining the specific contribution of new technologies to increased workloads, 
respondents revealed, however, that the recent introduction of new technologies is not 
the only reason for workload increases and that this process is rather continuous, being 
associated with lean production principles. 

Despite the theory that new technologies are expected to leave humans mostly more 
complex tasks to deal with, with repetitive and physically difficult tasks being picked 

Source: Czech statistical office, https://www.czso.cz/csu/czso/foreigners-in-the-czech-republic-uvmo2pjmg2

Figure 2 Employment of foreign workers in Czechia
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up instead by machines, our evidence on job transformation suggests that the greater 
deployment of technologies in the production process does not necessary lead to 
increased work complexity and workers’ upgrading but, rather, to workers being asked 
to multi-task. In other words, workers being relieved from hard and repetitive work 
which is now being performed by a machine does not mean that the worker experiences 
upgrading; instead, he or she is now being made responsible for feeding and controlling 
the positions and performance of several machines at once. For instance, in Polish 
companies, respondents confirmed that the introduction of robots implied for each 
employee the responsibility for a longer fragment of production and an increased 
variability of the tasks that one worker should know; with, at the same time, increased 
exposure to time pressures with upgrading not being the result.

An emerging issue from our interviews was the implementation of advanced control 
and traceability techniques in production, with critical attitudes to increased work 
pace and control also appearing in our interviews: ‘I must acknowledge, operators’ 
work has become more stressful than it used to be. With smart sensors measuring 
every movement, it is easy to trace which operator committed a mistake. Or else, some 
workers used to work faster than the average and spared some time to have a rest. 
Now, this is impossible: every processing step has a predetermined processing time; 
you should neither work faster nor slower.’ (Hungarian respondent)

As an illustrative example, we can examine the machine-feeding jobs which are 
spreading in production areas in the companies we visited. These robots standardise 
working tasks to such an extent that workers have become a mere appendix to the 
machine, because the worker’s task is only to put the right components in the right 
place, with the rest being done by the robot. This also contributes to a significant loss 
of workers’ autonomy when performing the task, as one of our respondents suggested: 
‘Operators simply monitor the equipment. If a green light is blinking, they needn’t do 
anything; if, however, the light turns to red, they must follow a predetermined, simple 
protocol. Otherwise, they have little autonomy to intervene: they can stop the machinery 
or call the line supervisor or maintenance staff. Previously [in the early 2000s], they 
were allowed to repair the fault if they had adequate skills or creative ideas; now, with 
modern production machinery, it is strictly forbidden’ (Hungarian respondent). Loss 
of autonomy was also highlighted by the Czech workers in our focus group. When a 
problem in production occurs, workers are obliged to call technical support, which may 
take some time and which decreases production pace and, potentially also, the wages 
of those workers. ‘They do not allow us to touch the screen despite it seeming trivial 
what the technician does there. I would appreciate to learn how to handle at least the 
basics in these new robots, but we are not required to know it’ (focus group participant 
in Czechia, 2019).

Our interview evidence suggests that workers are being exposed to new technologies 
having deskilling effects, mostly in terms of work simplification and the loss of 
autonomy within production while, at the same time, experiencing rising work takt 
(the time for the production of one unit of output, measured from the start of one unit 
and concluding at the start of the next) as well as requests for multi-tasking. Industry 
4.0 technologies further advance the principles of lean production in the companies 
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adopting them, so our respondents did not perceive the changes as radical but rather as 
evolutionary. This contributes to their lack of a critical attitude towards the deployment 
of new technologies in production.

We will return to a discussion of the attitudes of trade unions to new technologies and 
their policy responses in a later section. 

3.2 Changes in skills requirements and jobs in the automotive sector

Changing working conditions will have consequences for the composition of the 
workforce in terms of educational level and the complexity of work tasks. In this sub-
section, we aim to assess the impact of new technologies on job requirements and 
opportunities in the automotive industry for shop floor workers. For that purpose, we 
consider traditional occupations in workplaces based on the European Automotive Skills 
Council (EASC) report and our own evidence in respect of: maintenance technicians; 
CNC operator/tool and die makers; paint technician/motor vehicle painters; assembly 
line operative/ assemblers; materials planning analysts; welders; and logistics assistants. 
In the accompanying Table 4, we have provided an overview of current educational 
requirements according to ISCED levels, summarising how new technologies transform 
job content and how they contribute to developments in the number of jobs. In the final 
column, we indicated changes in skill requirements regarding each position based on 
our interviews. 

Logistics assistants are considered the lowest-skilled among production workers. 
They are exposed to decreasing job opportunities wherever internal logistics is being 
automated. This, however, varied in the companies we visited occasionally because of 
premises being unsuitable for automation (e.g. in one company respondents indicated 
that outdated production premises, with steps on the floor, had prevented the introduction 
of AGVs). However, where the automation of internal logistics is implemented, there is 
a decreasing demand for low-skilled workers in this field; nevertheless, they are usually 
relocated to other production facilities within the company and are not as yet facing 
redundancy.

Welders’ work is being continuously automated, primarily because of the higher 
reliability of welds performed by robots; and, secondly, because of their scarcity on the 
labour market, according to statistics.5 Even though these workers might experience 
decreasing job opportunities in particular companies where the share of robots is 
growing significantly, welders are still professionals in demand on the labour market, 
especially those who are able to use different welding techniques. Nevertheless, our 
findings also suggest that task standardisation and automation have contributed to the 
relative deskilling of welders. This was highlighted in two Czech companies producing 
electronic components and fuel combustion engines. Both respondents observed 

5. For instance, in Czechia in January 2020 there were 8,244 jobs for welders being offered by employers but only 
867 registered welders were available in the register of the Employment office of Czechia (MPSV 2020, https://
www.mpsv.cz/web/cz/analyza-poptavky-po-pracovni-sile-a-nabidky-pracovni-sily).
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diminishing work opportunities for medium-skilled manual workers. ‘We have 
difficulties in adequately remunerating these medium-skilled people and finding them 
appropriate positions in the company. Some of them have retrained as CNC machine 
specialists, and some of them remain in the control and repairs department, but some 
have been downgraded in their position. There is simply no position where they can 
show their skills’ (trade union representative, Czechia). 

Automation is undoubtedly affecting assembly line operators in automotive companies 
since the majority of the companies we visited have introduced robots and/or 
collaborative robots to their assembly lines. Despite many of these changes decreasing 
the number of workers required for specific tasks, this has not been mirrored in an overall 
decrease in the demand for workers. Furthermore, since assembly incorporates various 
tasks and positions, there is no clear trend in the transformation of working conditions. 
In some cases, workers have lost autonomy and their tasks have been deconstructed 
following the introduction of robots, whereas others have needed to learn new roles and 
gain a deeper understanding of new processes. The introduction of robots has also led 
to assembly workers being exposed to increased requirements for multi-tasking when 
responsibility for a longer fragment of the production line is assigned to them, but this 
does not result in their upskilling.

Painting is being rapidly automated in our companies, mainly because of the dirty and 
dangerous character of the activity. Nevertheless, a significant number of painters, who 
undergo lifelong learning because of new technologies and materials, are still required. 

Maintenance technicians are an in-demand profession on the labour market as a result 
of the increasing number of machines being implemented in production. Additional 
training, and even increases in the requirements for formal education, are typical of 
these positions although, on the other hand, the standardisation of repair tasks arising 
from the introduction of new technologies may, in some cases, contribute to the 
deskilling of workers. However, the prevailing perception of such positions is that they 
are in high demand and require formal qualification at least at the level of secondary 
education.  

The work of materials planning analysts is expected to be transformed significantly 
as a result of digitalisation and the implementation of artificial intelligence (AI) in 
resource planning. That is why their numbers might decrease in production, although 
the requirements for educational qualifications are likely to increase. 

Among new positions identified in our interviews, one respondent mentioned the role of 
an ‘electrician lite’ category expected to be needed in the future in the assembly of electric 
cars. This role would encompass a more narrowly-defined skillset for electricians, but 
would not require full qualification of electricians. This might have significant impact 
on demand for electricians, formerly the most skilled among manufacturing workers. 
There is also increasing demand for various engineers and programming specialists. 



The transformation of jobs and working conditions: Towards a policy response

167The challenge of digital transformation in the automotive industry

Traditional occupations 
in the automotive sector

Logistics assistant

Welder

Assembler

Paint technician

Maintenance technician

CNC operator/tool and 
die maker

Minimum 
education level 

required 

Primary 
education 
(ISCED 1)

Upper secondary 
education 
(ISCED 3 + 
compulsory 
training)

Secondary 
vocational 
education 
(ISCED 2 and 3)

Secondary 
vocational 
education 
(ISCED 3)

Secondary 
vocational 
education 
(ISCED 3 and 
4); advanced 
positions also 
ISCED 5

Secondary 
vocational 
education 
(ISCED 3 and 4)

Observed changes 
based on interviews 

— If logistics is automated, the 
position disappears (workers 
mostly transferred to other 
low-skilled positions)

— Welding being automated 
continuously; ongoing 
automation in lower tier 
suppliers

— Many welders need to retrain 
or else experience deskilling

— If assisting robots, limited 
value added

— Decreasing physical demands 
of work

— Decreasing error rates as a 
result of new technologies, 
facilitating the employment of 
lesser-skilled personnel

— Increasing work pace
— Increasing complexity of 

work because of increased 
variability of production

— In some cases, the need to 
understand the basics of 
machine operation

— Increasing importance of 
product quality checks

— Automation has brought 
significant improvement in 
working conditions

— Workers remain at the 
workplace or are transferred to 
other workplaces 

— Predictive maintenance 
requires reskilling and 
retraining as there is a need 
for better understanding of 
maintenance (but, in some 
cases, technologies may make 
the work easier, especially if 
some maintenance tasks are 
standardised)

— Tool prototypes in 3D printing 
require new knowledge 
(mostly in OEMs)

— Or require retraining on 
upgraded machines

Impact of 
automation on 
labour demand  

Decreasing

Expected to 
decrease, but 
currently in 
demand, driven 
by production 
increases

Expected to 
decrease, but 
currently in 
demand, driven 
by production 
increases

Decreasing

Increasing 
(because more 
machines are 
deployed in 
production)

Steady

Changes in 
educational 

requirements  

No changes

Increasing, 
because of various 
techniques 
applied in welding 

Increasing for 
more specialised 
positions

BUT decreasing 
for ordinary 
operators 
in robotised 
workplaces 

Remaining 
the same or 
increasing, with 
more advanced 
positions in 
handling painting 
machinery

Increasing 
(acquired through 
training and/or 
formal educational 
qualifications)

Increasing 
(acquired through 
training)

Table 4 Changing skills requirements and job opportunities
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Our observations tell us that educational requirements are changing for most of these 
positions and retraining is needed. However, the level of retraining provided is usually 
not enough to deliver an upgrading of workers’ skills. Moreover, retraining policies in 
the companies in our sample differ significantly. At OEMs, retraining policies have been 
developed and offer opportunities to keep pace with new technologies and professional 
development but, in lower tier suppliers, depending on the training system present in 
the company, shop floor workers have either received short training on the use of a new 
machine or, sometimes, not even that: respondents in some companies (in Poland and 
Czechia) revealed that there is no time for training at all.

Interestingly, workers’ access to reskilling and retraining is, based on our observations, 
highly dependent on the individual’s cognitive skills and their interest in learning and 
their ability to learn: ‘When someone´s task is robotised, he or she can attain training 
which will allow them to operate the machine at the basic level, but this still presupposes 
some interest in understanding new technologies by that worker’ (employee in an OEM 
training facility, Czechia). 

‘This is difficult; much is dependent on the individual’s cognitive skills and ability to learn. 
Otherwise, with new technologies, people are either required to learn new information 
or, if not, are increasingly becoming appendices to the machines’ (tier one trade union 
representative, Czechia). This mostly relates to assembly positions where robotisation 
might lead both to upgrading and to downgrading. While the former is substantially 
possible, given individuals’ interest in learning and a company’s retraining schemes in 
practice, the latter may be observed in the case of older workers and among employees 
less interested in reskilling and/or retraining. ‘Older people, but not necessarily 

Traditional occupations 
in the automotive sector

Education level 
required 

Observed changes 
based on interviews 

Impact of 
automation on 
labour demand  

Changes in 
educational 

requirements  

Materials planning 
analyst

New positions

‘Electrician lite’

Engineering positions

Programming specialists

University 
education 
(ISCED 6 and 7)

Post-secondary 
education (from 
ISCED 4)

From short-
cycle tertiary 
education 
(ISCED 5)

From short-
cycle tertiary 
education 
(ISCED 5)

— Increased educational 
qualifications needed as a 
result of SAP (introductions 
of ERP) and expected AI 
elements implemented in 
planning

— New category of ‘electrician 
lite’ needed if mass electric car 
production emerges

— Creative new thinking 
expected

— Importance of understanding 
possibilities and their effective 
implementation in practice

— Importance increases in 
coordinating all production 
functions, understanding 
processes, suggesting 
solutions

Decreasing

Expected to 
emerge

Increasing

Increasing

Increasing 
(acquired through 
training and/or 
formal educational 
qualification)

-

Increasing 
(acquired through 
formal educational 
qualification)

Increasing 
(acquired through 
formal educational 
qualification)

Source: own compilation based on interviews and EASC report (2018)
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inexperienced ones, are placed in these machine-feeding positions. You can see them 
there, where they are basically taking a rest while receiving the same wage as when they 
worked in a more difficult job position’ (tier one trade union representative, Czechia). In 
general, trade union representatives perceived robotised workplaces offering ‘machine-
feeding jobs’ as advantageous for workers and were not pushing for general retraining 
and reskilling; neither did they oppose these types of positions.  

On the other hand, respondents reported increasing requirements for attained education 
by employees, basically in all the traditional positions recognised in Table 4. Interviewees 
in Hungary confirmed that workers need a deeper understanding of production processes. 
‘Operators today are not your grandfather’s blue collar factory workers! There are more 
engineers on the shop floor than simple manual workers. To get hired, you would at 
least have to possess a general certificate of secondary education or, rather, a certificate 
of vocational education in automotive technology. You can find manual workers mainly 
in in-plant materials transportation and in machine loading, or elsewhere, in assembly 
firms.’ Evidence from a Polish company suggests that workers in automated production 
are also facing an increase in responsibilities since they need to ensure production in 
more complex processes in which human error is much more costly.   

Various managers also pointed out that a better skilled workforce is significantly lacking, 
although it is not always clear what employers mean by a ‘better skilled’. In many cases, 
it might be simply the manual skills required on assembly lines although, regarding 
new technologies, some managers explicitly revealed that they need workers who are 
sufficiently educated as to recognise the possibilities of new technologies and to design 
their efficient implementation in production processes. Nevertheless, a lack of better 
skilled workers, in both senses, is considered a major obstacle to companies’ upgrading. 
At the same time, in the companies we visited, incentives and complex reskilling and 
retraining schemes that would allow employees to ‘upgrade’ from low-skilled shop floor 
workers to a skilled workforce able to work with new technologies are missing. In our 
sample, in only one case in Poland have obsolete blue collar workers at an OEM been 
retrained to carry out office jobs. In general, this transition from shop floor to office jobs 
is scarce and retraining schemes do not encourage this form of transformation.  

4. Trade union responses

The purpose of our interviews was also to understand trade union strategies at company 
level as regards the changing working conditions associated with automation and 
robotisation in workplaces. In our interviews, trade union representatives articulated 
the mostly positive impacts of automation while only a few revealed negative impacts on 
working conditions and workers’ prospects. All the respondents had experience of the 
introduction of new technologies, in production in particular, although the extent of the 
experience obviously differed depending on their company’s position in the production 
chain, with OEMs and tier one suppliers being leaders in implementation. Nevertheless, 
all trade union respondents perceived machines and robots as representing continuous 
improvements drawn from lean production processes and related to the production of 
new and upgraded products. 
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Given the dependent position in global production chains of local companies in all three 
countries, any new investment in equipment and in improvements to the production 
process was perceived by respondents as a confirmation of the company’s intention 
to remain in the location and the ability of local management to propose changes and 
attain some level of upgrading. From this perspective, trade unions did not oppose 
the implementation of new technologies, nor did they question the changing working 
conditions of workers.

Moreover, the use of various robots, sensors and visualisations on assembly lines that 
are aimed at decreasing workers’ error rates, but which also shrink their autonomy, were 
welcomed by our respondents. Trade union representatives interpreted automation and 
task standardisation as tools to help workers perform their work better. In the context of 
local remuneration systems, perfect work performance is an important issue for workers 
for whom, on average, twenty per cent of the wage is dependent on performance. At 
the same time, this positive attitude must be interpreted in the context of the severe 
labour shortages being experienced by companies in the automotive sector. Trade 
unions considered that the introduction of robots highlighted the increasing workloads 
to which the remaining workers were exposed as a result of absent colleagues. 

Our research also revealed that trade unions possess limited rights of co-determination 
when it comes to the introduction of new technologies in our companies. Also, they 
gained only limited information from management about the intended changes. The 
majority of trade unions claimed they had the chance of information and consultation on 
changes with the management, but almost everywhere only following their own request 
and often after the decision had been made. Despite the ability to acquire knowledge of 
what is going on, this has a purely informative role and there is no possibility to reverse 
it through bargaining, while pressure in the form of protests and strike action has not 
been recorded so far.

For some trade unions, European works council meetings have proved to be a good 
source of information about future changes at global level although these, however, often 
remain confidential until actually implemented. Not only are trade union members not 
able to reveal this information beforehand, again, neither can they subsequently reverse 
it (e.g. if a global announcement on the introduction of technologies is announced, or 
when an announcement is made about planned redundancies in some locations).

As we have observed, trade unions have not thus far developed a comprehensive 
strategy on how to approach new technologies and workers’ reskilling. Trade union 
representatives claimed that their primary role is to protect workers against lay-offs, 
while upgrading is not on their agenda either at sectoral or at company level. Up to now, 
trade unions have applied standard strategies to protect workers which encompass the 
management of redundancies through retirements and through voluntary leavers and, 
where involuntary lay-offs are inevitable, they try to apply careful and clear criteria. At 
the same time, they are paying increased attention to workers’ protection in terms of the 
health and safety aspect of working conditions in the workplace, while paying limited 
attention to deskilling and retraining strategies at company level. 
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Interestingly, some of our respondents claimed that they do not want workers to be 
pushed towards reskilling, especially older people, i.e. of pre-retirement age, who 
compose a significant proportion of trade union members in many companies. In the 
case of younger people, they leave it up to individuals’ decisions regarding their interest 
in retraining and their ability to benefit from it. Trade union leaders encourage the 
participation of selected individuals in retraining, but mostly those who ‘seem to be 
capable’, supporting the individual self-selection of workers for reskilling. As a result, 
trade union representatives do not recognise the need to conduct comprehensive 
training policies for manual workers at company level, nor do they demand that 
employers introduce them. At the same time, employers have proven to be reluctant 
to introduce any retraining and reskilling strategies into the collective agreement. 
According to our evidence, in only one OEM did a trade union propose this as a topic 
for collective bargaining, but it was unsuccessful.

What we have observed at company level is applicable to upper levels as well. When it 
comes to sector-level strategies on how to cope with employers increasing educational 
requirements and decreasing demand for manual labour, trade unions are not even 
involved in the discussion on strategies about the future of the automotive industry in 
their respective countries. The Action Plan on the future of the automotive industry 
for Czechia,6 for instance, does not indicate any development strategies for current 
employees. The Plan addresses the transformation of education programmes in 
schools, based on the needs of employers, but the reskilling of workers already on the 
labour market is not even mentioned. Similar may be observed at company level, with 
employers expecting newcomers to be better trained than their current employees, while 
the training of employees is carried out at a level which allows them to keep pace with 
current technologies but which does not encourage them to upgrade once employed in 
the company.

5. Conclusion: Towards a policy response

Through our research in Czechia, Hungary and Poland we have gathered evidence 
which suggests that new technologies are having an impact on working conditions in 
terms of changing job opportunities and in job requirements. However, we did not 
observe them having any displacement effect, either at company or at sectoral level, 
mostly because of labour shortages in the region and increases in production capacities 
in many companies. Nevertheless, our research confirms the deskilling effect of the 
introduction of new technologies as regards manual workers, as well as the increasing 
demand for skilled workers. 

Compared to the findings of a similar investigation by Matteo Gaddi into Italian 
companies presented in chapter 7 (see also Gaddi et al. 2018), our results suggest that 
workers and trade union representatives in CEE countries do not consider changes 

6. (https://www.mpo.cz/cz/prumysl/zpracovatelsky-prumysl/automobilovy-prumysl/memorandum-o-
budoucnosti-automobiloveho-prumyslu-v-cr-a-akcni-plan-o-budoucnosti-automobiloveho-prumyslu-v-
cr---232552/ page 36, measure P3).
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associated with the introduction of new technologies to be something which worsens 
working conditions even though, in Italian companies, the level of angst about new 
technologies is much more pronounced. It is important to relate this more limited 
perception of ongoing changes among our stakeholder interviewees to the context in 
which CEE countries find themselves. Here, the introduction of new technologies is 
perceived above all as an expression of the owners’ intention to remain in the location, 
which is important for subsidiaries in the integrated peripheries of global production 
networks. Second, the motivation to invest in new technologies is driven by the lack of an 
available labour force which, again, contributes to an appreciation of the role of labour-
saving technologies in production as well as to the lack of evidence of new technologies 
having a displacement effect in our companies. Third, the limited recognition of the 
negative impacts of the introduction of new technologies is blocking more critical 
appraisals and the creation of mitigation strategies at company, regional and national 
level. Moreover, in the Italian case, the increasing level of control over the tasks done by 
workers is pronounced and can be demonstrated with several detailed examples, while 
these aspects were mentioned only rarely by our respondents. This also suggests that 
there are different levels of advance in the introduction of new technologies between 
Italy and the companies in the countries we studied.

Trade unions have, up to now, not developed strategies to tackle the reskilling of possibly 
redundant workers. The only way that workers attain the upgrading of their skills lies 
in self-selection and individual plug-ins into company-level retraining. However, in 
the future, if workers are considered redundant, their prospects of reskilling will be 
determined only by their individual ability to seek retraining and to finance it if no 
policies at sectoral level, based on cooperation between employers and the involvement 
of public institutions, have been developed by that point. This might contribute to the 
further polarisation of job skills, leaving behind older workers, the less flexible and 
the young and inexperienced who might have difficulties in establishing retraining or 
reskilling opportunities.

The temporary circumstances concerning the labour markets of CEE countries are also 
contributing towards a postponement of policy responses regarding the introduction of 
new technologies. There is no effort to prevent structural unemployment because, for 
now (in 2019), very few people remain unemployed and thus the urgency of the need 
to conduct reskilling programmes is very low. Moreover, efficient retraining policies 
are simply not on the agenda of trade unions and other stakeholders. This comprises 
a striking question of the prospects for manual workers in the labour markets of the 
future in which digitalisation and automation will be highly developed and where jobs 
for many manual workers will have diminished. The expected consequence is that these 
workers will face unemployment with limited likelihoods of finding new jobs. Moreover, 
the COVID-19 pandemic may accelerate most of these processes and CEE region will 
face structural unemployment in very near future. 

This might remind us of the similar development which CEE countries underwent in the 
1990s, when the collapse of the Soviet Union caused a rapid increase in unemployment 
rates. The main cure that CEE countries applied at that time was to attract foreign investors 
who created low and medium-skilled manufacturing workplaces. Unemployment rates 
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thereby decreased without any significant effort to encompass reskilling strategies, nor 
even to talk about industry strategies towards this. This, in turn, reduced the scope 
for public policies to deal with unemployment, confining this to the provision of 
support for foreign investors through generous state subsidies. However, in contrast to 
previous experience, an escape strategy in the form of foreign investors creating manual 
labour-intensive workplaces may not be available in the expected forthcoming wave of 
structural unemployment. Such changes will require more comprehensive strategies 
on how to bring the unemployed back to the labour market and this is something that 
actors in the CEE region will have to learn from scratch. 
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