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Summary
The green transformation and Industry 4.0 are associated with considerable risks for workers in 
countries with dual labour markets such as Germany. The biggest risks are wage losses due to 
the involuntary transition into the precarious secondary labour market and insufficient education 
and training for the new ‘green’ jobs. Institutional reforms are necessary for a ‘just transition’. 
The ongoing reforms in Germany in education and training and wage setting show that the 
transition is a critical juncture in which new stakeholder constellations have the opportunity 
for non-path-dependent changes from a dual to an inclusive employment system with better 
work. The approaches adopted in recent German reforms are of overarching interest. Featuring 
the strongest manufacturing base in Europe, Germany is under particularly high pressure to 
fully embrace the green transformation and digitalisation. The country has learned from other 
countries and, conversely, can perhaps also help trigger a just transition in other countries.

Résumé
La transformation verte et l’industrie 4.0 présentent aussi des risques considérables pour les 
travailleurs des pays caractérisés par un marché du travail dual, comme l’Allemagne. Les plus 
grands risques résident dans des pertes de salaire entraînés par une transition involontaire vers 
le marché du travail secondaire précaire et dans l’absence de l’éducation et de la formation 
nécessaires pour occuper les nouveaux emplois “verts”. Des réformes institutionnelles s’imposent 
pour assurer une “transition juste”. En Allemagne, les réformes en cours dans les domaines de 
l’éducation, de la formation et de la fixation des salaires démontrent que la transition constitue un 
moment clé au cours duquel de nouvelles constellations d’acteurs concernés ont la possibilité de 
passer d’un système d’emploi dual à un système d’emploi inclusif offrant de meilleures conditions 
de travail. Les approches adoptées dans les récentes réformes allemandes présentent un intérêt 
majeur. Avec la base manufacturière la plus solide d’Europe, l’Allemagne se trouve confrontée à 
une pression particulièrement forte pour s’engager pleinement dans la transformation verte et 
la numérisation. Le pays a appris d’autres pays mais peut également contribuer à susciter une 
transition juste dans d’autres pays.
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Zusammenfassung
Die grüne Transformation der Wirtschaft und Industrie 4.0 gehen Hand in Hand mit erheblichen 
Risiken für Beschäftigte in Ländern mit dualen Arbeitsmärkten wie Deutschland. Die größten 
Risiken sind Lohneinbußen bei unfreiwilligen Wechseln in den prekären sekundären Arbeitsmarkt 
sowie unzureichende berufliche Aus- und Weiterbildung zur Vorbereitung auf die neuen „grünen 
Jobs.“ Für eine „gerechte Transformation“ sind institutionelle Reformen erforderlich. Die 
laufenden Reformen der beruflichen Aus- und Weiterbildung in Deutschland und des Lohnsystem 
zeigen, dass dieser Übergang eine kritische Phase ist, in der neue Akteurs-Konstellationen, 
pfadunabhängige Veränderungen des dualen hin zu einem inklusiven Beschäftigungssystem mit 
guter Arbeit durchsetzen können. Die Ansätze in den jüngsten Reformen in Deutschland sind von 
übergreifendem Interesse. Für Deutschland mit der Industrie in Europa ist es überlebenswichtig, 
den grünen Wandel und die Digitalisierung erfolgreich zu bewältigen. Deutschland hat von 
anderen Ländern gelernt und kann umgekehrt vielleicht ebenfalls einen Beitrag leisten, damit ein 
gerechter Übergang in anderen Ländern gelingt.

Keywords
Green Transformation, Industry 4.0, vocational training, retraining, collective bargaining, 
Collective agreement compliance acts, extension of collective agreements, institutional change

Introduction

The world of work is currently gripped by major upheavals due to several parallel developments. 
While the intelligent networking of machines and processes in industry, captured by the term 
‘Industry 4.0’, is giving digitalisation a new impetus, ambitious climate protection goals, such as 
making the German economy CO2-neutral by 2050, can only be achieved through the almost 
complete decarbonisation of industry. The aim of the green transformation of the economy is to 
limit global warming to 1.5 degrees Celsius compared to pre-industrial levels. Destined to affect 
several generations of employees, far-reaching decisions are now being made on climate goals 
and the new technological paths that they entail, without all parameters of the transformation 
being known. Due to this uncertainty, committing to this transformation is also a bet on the future 
innovative capacity of our societies as well as on the necessary political will to innovate and 
invest in coming decades.

Such a comprehensive structural change is associated with high risks for current and future 
employees, especially when well-paid jobs are lost without the necessary skills for new jobs being 
provided. A comprehensive transformation of the economy over a long period of time will only 
be possible if employees have the necessary new skills and good working conditions. It is equally 
important to create broad acceptance of the transformation, especially among those most affected 
by it. They must embrace change and be willing to continue learning and take on new tasks with 
commitment and, it is to be hoped, enthusiasm. In a worst-case scenario, fears about the future – 
mainly with respect to precarious working conditions for themselves and their children – will 
prevail, blocking change and promoting the rise of backward-looking climate deniers. Such nega-
tive impacts can only be overcome by a ‘just transition’, in which not only technical solutions for 
environmental sustainability and Industry 4.0 are developed, but also social innovations aimed at 
ensuring decent work and the social inclusion of affected employees (Henry et al., 2020; Just 
Transition Center, 2017).
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Where the conditions for a ‘just transition’ are not met in a country, considerable reforms will 
be necessary for work to get better (Murray et al., 2023). This is the case for Germany with its 
dual labour market which only guarantees good working conditions in its primary labour market 
segment. The employment risks associated with the green transformation and Industry 4.0 have 
triggered far-reaching reforms of Germany’s lifelong learning system and its exclusive wage sys-
tem. The focus of this article is on the design and redesign of the institutions behind the German 
employment model that shape the internal and external labour mobility caused by these drivers of 
change. Its aim is to examine whether these labour market reforms, introduced in recent years, can 
facilitate a ‘just transition’ characterised by better work – the theme of this special issue.

The approaches adopted in recent German reforms are of overarching interest. Featuring 
Europe’s strongest industrial base, Germany is under particularly high pressure to embrace the 
green transformation and digitalisation. It has learned from other countries and, conversely, can 
perhaps also help promote a just transition in other countries. In other words, the question is 
whether the green transformation and Industry 4.0 are a ‘critical juncture’ (Thelen, 1999) opening 
up possibilities for a non-path-dependent shift from a dual to an inclusive employment system 
characterised by better work. While typologies of the erosion of employment systems have been 
presented in the literature on institutional change (Streeck and Thelen, 2005), there is a lack of dif-
ferentiated contributions on the (re-)construction of inclusive employment systems. This article 
explores the kind of institutional change indispensable for a just transition, whether in Germany or 
in other countries.

To this end, the article starts by addressing the controversial debates surrounding potential 
reforms to the dual German employment system, before turning to the risks associated with dif-
ferent forms of labour mobility in the German employment model. The measures to avoid these 
risks in different policy fields are then examined. The first policy field is intra-company job 
mobility, focusing on the role played by co-determination (in its German configuration) in the 
transformation. The second policy field concerns the revival of active labour market policy, an 
aspect key to the organisation of involuntary job mobility (external mobility). The next section 
considers self-initiated training, a further aspect gaining in importance. Germany has favourable 
starting conditions, featuring two VET funding systems that have been expanded from youth-
oriented systems to lifelong learning institutions. As the green and digital transformation is set to 
last several decades and as coming generations must be adequately prepared for future work 
opportunities, this article then turns to the modernisation of vocational training. Finally, before 
concluding, the inadequate reforms of the exclusive wage system – one of the main obstacles to a 
just transition – are examined.

The debate on whether Germany’s dual employment model  
can be reformed

The extensive literature on the varieties of capitalism shows in which different ways risks for 
employees were cushioned in past structural changes. These risks are lower in countries with 
strong institutions applicable to all employment groups. Institutions include an active labour mar-
ket policy financing the necessary retraining, and a high level of collective bargaining coverage 
reducing income disparities between companies and sectors and enabling workers to change jobs 
without any great loss of income. However, structural change becomes a burden when employees 
are poorly trained and have to cope with high losses of income when forced to change jobs. This is 
the case in exclusive employment systems where good pay remains the privilege of workers with 
strong bargaining power and where universal labour market institutions are weakly developed 
(Bosch et al., 2010).
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Such a constellation can be observed in Germany. Until the early 1990s, the German employ-
ment system was considered inclusive. Similarly, until German reunification, collective agreement 
coverage was around 85 per cent (Visser, 2019) and Germany had low market income inequality 
by international standards (OECD, 1996). Collective agreements in sectors with strong trade 
unions served as templates for sectors with little bargaining power. As a result, weakly unionised 
sectors benefited not only from the wage increases achieved in strongly organised sectors, but also 
from other provisions, such as reductions in working hours.

From the mid-1990s onwards, collective agreement coverage gradually declined, reaching 52 
per cent in 2021. The deregulation of product and labour markets in the late 1990s and early 2000s 
dissolved the bond of solidarity between industries and dualised the labour market. While 
Germany’s exemplary apprenticeship system has been modernised to take account of digitalisation 
and the green transformation, other universal institutions important for a ‘just transition’, such as 
active labour market policies, were severely pruned by the Hartz laws of 2003 (Lehndorff et al., 
2009). As a result, Germany now has one of the largest low-wage sectors in Europe, with consider-
able real wage losses incurred by the lower income groups (Bosch, 2019a).

The shift from coordinated market economies with low income inequality to segmented labour 
markets featuring a well-protected core workforce and a peripheral workforce with poor working 
conditions is the central theme of the recent literature on dualisation. Dualisation is conceptually 
distinguished from polarisation or marginalisation, as it encompasses not only the outcomes of 
dualisation but also the politics of change (Emmenegger et al., 2012). The argument is that dualisa-
tion has succeeded in breaking up previous solidaristic alliances that included all workers. In the 
case of Germany, Palier and Thelen (2010: 139) even saw the emergence of ‘a new (less egalitarian 
but possibly quite robust) equilibrium’. Along the same lines, Carlin and Soskice (2009) pointed to 
new ‘producer coalitions’ between employers and core employees not affected by deregulation: 
‘Works councils representing skilled workers had every interest in flexible low-level service labour 
demands’ (p. 93). The weaknesses of this new equilibrium theory soon became apparent, when, 
contrary to Hassel’s (2014: 72) predictions, the trade unions representing manufacturing sectors 
broke away from the ‘producer coalition’ and supported the campaign for the introduction of the 
statutory minimum wage.

The growing low-wage sector divided society, while deregulation policy lost its political sup-
port in parts of society. The Social Democratic Party (SPD) and the Greens, the parties responsible 
for the Hartz laws deregulating the German labour market under the Schröder SPD government, 
switched tack in the early 2010s, making their participation in any coalition government dependent 
on key social policy reform projects. Support came above all from the trade unions in the manufac-
turing sector, whose hitherto well-protected members felt threatened by the green transformation 
and feared relegation to the secondary labour market segment. Several reform packages, first in the 
two grand coalitions between the Christian Democrats (CDU) and the SPD (2013 to 2021) and then 
in the SPD-Greens-FDP coalition since 2022, have led to a gradual paradigm shift in wage policy 
through the introduction of the statutory minimum wage and the revival of active labour market 
policy. One can even speak of a reversal of the Hartz laws in this policy field. The new skills 
requirements of Industry 4.0 and the green transformation were important drivers of this policy 
change, as was Germany’s increasing shortage of skilled workers.

What is happening is exactly what was observed in the institution-building of welfare states in 
the past. They were constructed by stakeholders who, at critical junctures when institutions were 
in flux and new opportunities to reshape them emerged (Soifer, 2012), put together a range of 
power resources, formed new political alliances, renewed their narratives, and deployed them to 
open up new development paths (Crouch and Farrell, 2002; Lévesque and Murray, 2010).
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Risks of labour market mobility

Developing a convincing narrative for a just transition requires first and foremost an understanding 
of the employment risks of the transformation. Numerous studies have been commissioned for this 
purpose. Studies of the macroeconomic effects of digitalisation1 see only minor additional produc-
tivity effects by 2030, possibly leading to a loss of 60,000 jobs in the economy as a whole. However, 
this overall balance masks strong shifts between sectors and occupational groups. Employment is 
projected to decrease in manufacturing and production and to increase in services by 2030 (Wolter 
et al., 2015). Other simulations look at individual sectors, such as the automotive industry. They 
project that the transition to electric mobility will cost 114,000 jobs, which will particularly affect 
some regions due to the regional concentration of car production (Mönnig et  al., 2018). These 
forecasts are all based on assumptions. For example, manufacturing vehicle batteries domestically 
would largely offset the projected job losses in the automotive industry. If at the same time more is 
invested in the transformation, there could even be a significant increase in employment.

It is impossible to calculate which job mobility processes are behind these projections for 
employment development, as we cannot estimate in advance how many employees will move to 
new jobs within a company or an industry or to other industries. Calculations of substitution poten-
tial, however, give an indication of how many occupational tasks can be replaced by new technolo-
gies. According to Dengler (2019: 4), around 25 per cent of employees worked in an occupation 
with high task substitution potential in 2016. However, this does not mean that jobs will all disap-
pear, as the substitution potential only considers technical feasibility. Nor can it be assumed that 
occupations will disappear altogether, but rather that they will change. The author concludes: 
‘Against this background, one of the greatest challenges will be (further) education’ (Dengler, 
2019: 5). It can therefore be assumed that skills profiles will change and that many people will 
change jobs, whether internally or externally. To facilitate a just transition, an institutional frame-
work must therefore be developed to enable further education in different phases of life and for 
different labour market transitions.

In Germany’s dual labour market, however, risks for workers lie not only in the availability of 
further training, but also in possible wage losses when changing companies. This is shown by the 
high wage differences between companies covered by collective agreements and those that are not 
(Figure 1). The largest differences are found in manufacturing, the sector most affected by the 
transformation. They are even higher on an annualised basis, since non-covered companies usually 
also have longer working hours and pay lower or no holiday and/or Christmas bonuses. The trans-
formation-related reorganisation of entire value chains offers companies an ideal starting point to 
also reduce costs through a targeted shift of various production steps to companies not covered by 
collective agreements.

The few studies on income development by different forms of job mobility underline the high 
risks associated with involuntary changes of occupation or jobs in the German labour market (Hall, 
2011; Wolnik and Holtrup, 2017). Hourly gross wages for those affected are significantly lower 
than for those changing occupation on their own initiative (Table 1). In 2012, it was estimated that 
the average hourly wage for those continuing to work in their original occupation was €5.40 or 29 
per cent higher than that of those forced to change their occupation. Since fast-growing sectors 
with low collective bargaining coverage, such as transport, logistics and security, are the main 
‘catch basins’ for involuntary career changers, this loss of income is not surprising. Wolnik and 

1	 In these studies, no distinction is made between digitalisation and Industry 4.0. Industry 4.0 characterises 
the intelligent networking of machines and processes in industry with the help of ICT, while digitalisa-
tion encompasses all forms of ICT use.
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Holtrup (2017) also show that, in addition to income, multiple subjective indicators related to the 
quality of work, such as job satisfaction, assessment of one’s own health status or the compatibility 
of work and family life, are clearly rated lower than in the other groups. In the case of self-initiated 
job changes, employees are obviously willing to forego income to pursue a different occupation or 
to escape poor working conditions. Lower incomes are thus partly offset by higher job satisfaction 
scores. Where a change of occupation was motivated by higher earnings potential, incomes gener-
ally improved significantly.

Promoting internal transformation

Compared to countries with little protection against dismissal and without statutory co-determi-
nation rights for works councils or trade union representatives, such as the US, employees’ exter-
nal mobility is low in Germany. The costs of a hire-and-fire policy are high in Germany, especially 
for medium-sized and larger companies, leading to them offering internal opportunities for trans-
fers to other jobs. Internal job mobility has become even more important since 2008 due to the 
government’s commitment to avoid mass unemployment through subsidised short-time working. 
The handling of the financial crisis of 2008/2009 without any major increase in unemployment 

Figure 1.  Gross hourly earnings in euros of full-time employees, and the wage gap between employees 
covered/not covered by a collective agreement, April 2018.
Source: https://reinhard-bispinck.net/grafiken/ (Verdienststrukturerhebung).

https://reinhard-bispinck.net/grafiken/
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became a model for the COVID crisis. Even in smaller companies, including in the service sector 
with less protection against dismissal, redundancies were avoided in the COVID crisis (Herzog-
Stein et al., 2022).

The green transformation is associated with new challenges for companies. It is not enough to 
subsidise their transformation-related costs through short-time working models, as in the previous 
crises. Since the transformation affects entire business models in many sectors and is associated 
with the long-term restructuring of entire value chains, the planning horizon of all concerned must 
expand significantly compared to earlier technological changes.

How the German metalworking and electrical industry is positioned was investigated by IG 
Metall in a survey of 2000 works councils in 2019. In 54 per cent of automotive companies and 
their suppliers, the number of jobs was expected to decrease, with the highest declines in compa-
nies with more than 1000 employees. More than two-thirds of the works councils surveyed saw an 
increasing need for training. However, most companies were not well prepared for the digital 
transformation: half of those surveyed had no systematic personnel planning and needs assess-
ment. The same applied to the identification of training needs, a step only carried out systemati-
cally in 45 per cent of the companies. The survey results were mapped in a so-called ‘Transformation 
Atlas’ at local and company level with a view to providing orientation for supplementary measures 
(IG Metall, 2019).

In the past, change in most companies was incremental and spread over long periods of time 
(Hirsch-Kreinsen, 2015), giving them the opportunity to spread the costs of employee training. The 
green transformation may, however, require entire workforces to be trained in a short period of 
time. This applies, for example, to the transition to electromobility in the automotive industry. The 
skills strategy jointly developed and implemented by the company and the works councils at its 
Braunschweig Volkswagen plant chart a path to avoid redundancies (see Box 1). This example – 
representative of several comparable approaches in other German automotive factories – proves 
that further training for the transformation transcends the technical task of teaching new skills. 
Successful transformations are for example dependent on reducing employment-related fears, on 
counselling and convincing workers of new career development opportunities, as well as offering 
socially acceptable early retirement packages to older workers. It is equally clear that Volkswagen 
– like many other companies – is quite capable of shouldering considerable expenditure for restruc-
turing its plants and for the training and further education of its employees.

However, in many companies change is not planned as systematically as in the large car manu-
facturers. In addition, works councils in many medium-sized and small companies or in sectors 
with financially weaker unions such as the food industry, do not have access to the same levels of 

Table 1.  Gross hourly wage mean value in euros after change of jobs, 2012.

In original 
occupation

Self-initiated change 
(reason: reorientation)

Self-initiated change 
(reason: higher income)

Involuntary 
change

Men 19.5 18.9 23.9 14.7
Women 17.4 13.7 16.1 11.1
Apprenticeship 15.3 15.4 20.6 12.8
School-based vocational training 15.8 13.4 22.2 9.8
Master vocational training 20.8 15.6 23.2 15.0
Tertiary education 26.1 26.7 30.7 16.3
Total 18.6 16.6 21.2 13.2

Source: Wolnik and Holtrup (2017): 35 (BiBB/BAuA-Erwerbstätigenbefragung 2012).
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expertise and support. With a view to developing proactive approaches in these sectors, several 
projects were carried out by the German industrial trade unions with the public-funded support of 
external consultants. They first examined the current and expected change processes in a company 
(Bosch and Schmitz-Kießler, 2020). Risks for the company and is employees were visualised in a 
simple form in so-called company maps. Cooperation agreements with company management 
were recorded in ‘letters of intent’. Many company management boards were very open-minded 
and interested, as they themselves often had no answers to the challenges of the future.

Based on this stocktaking, future-oriented agreements (Zukunftsvereinbarungen) were con-
cluded in some of the participating companies, in which future negotiation topics such as working 
time flexibility, data security, project management, leadership, health management and stress 
reduction, as well as the early involvement of the works councils and the information and partici-
pation of employees were agreed. Some agreements also listed concrete steps, such as the expan-
sion of vocational training or the identification of individual skills needs. The topics agreed are to 
be discussed in joint commissions that meet regularly. In the 2021 round of collective bargaining 
in the metalworking industry, a collective bargaining framework was created for concluding such 
agreements in transformation processes. Under it, while there is no obligation to reach agreement, 
there is an obligation to negotiate, possibly with the involvement of an external moderator (Bosch 
and Schmitz-Kießler, 2020).

Box 1.  The green transformation and further training: the example of Volkswagen in Braunschweig.

At VW’s Braunschweig site, the production of plastic components and mechanical products was 
phased out, resulting in the loss of 625 jobs. At the same time, around 600 new jobs were created in 
battery system production, while a further 100 jobs were created in maintenance. Without further 
training, which for safety reasons has to be completed with an exam due to the handling of high-voltage 
units, it would not have been possible to fill the newly created jobs.

The workers received individual counselling in a transformation office. This included detailed 
information about the new production, the creation of individual skill profiles, individual counselling 
including discussions about concerns and uncertainties and also a tour of the new production facilities. 
One-to-one transfers were not however possible in many cases, as some employees were not eligible 
for the training or could not be won over despite intensive consultation with the works council. In 
addition, early retirement schemes offered throughout the plant were accepted by 50 per cent of 
those eligible, prompting backfilling throughout the plant. One of the biggest concerns for those not 
used to learning was the fear of the exam at the end of the training. This led to chain transfers affecting 
around 1300 workers, considerably more than would have been the case in purely mathematical terms 
to fill the new jobs.

The VW group provided a transformation budget of €165m for further training measures within 
the group (other plants were also affected). The sites had to apply for a training budget from this 
sum. The costs of further training were reimbursed, but not the wage loss costs which each plant 
had to bear itself. Every employee in Braunschweig transferring to battery system production first 
took part in a two-day fit-for-change measure focused on learning-to-learn and motivating people to 
take part in further training. This was followed by a 22-day course as an electrical specialist. As VW is 
planning a total of five new battery production plants in Europe, the measures were coordinated by the 
group’s Lean Academy, with major synergies arising. Parallel to this, two-day ‘learning-to-learn’ seminars 
were held for other employees undergoing further technical training, as well as two-day seminars for 
managers and clerks tasked with organising and managing the new processes. The upskilling followed 
the ramp-up of battery assembly in 2017–2020. The training for battery production continued in 2020 
despite the Corona crisis, as it was classified as ‘mission-critical’, although the hygiene concept was 
completely revised (smaller groups, daily self-tests, etc.). Digital elements, such as explanatory videos, 
were developed.
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In many companies affected by the green transformation, more jobs are lost than new ones can 
be created in the short term. In such cases, lay-offs can be avoided through temporary reductions 
in working hours when short-time working entitlements expire. Almost all German collective 
agreements provide for the possibility of temporarily reducing working time without wage com-
pensation. In the metalworking industry, for example, reducing weekly working hours to 30 hours 
is possible as a safeguard. Several companies (e.g. Daimler, Bosch, ZF Friedrichshafen) have made 
use of this possibility. At Daimler, for example, agreement has been reached not to lay off any 
employees until 2030 and, in the event of staff surpluses, to temporarily reduce working hours by 
two hours a week (Schulten and WSI-Tarifarchiv, 2020).

From ‘work first’ to ‘train first’ in labour market policy

Internal job mobility is dependent on replacement production being built up in the event of major 
upheavals. Where this is not possible, workers will have to reorient. Following the Swedish model, 
after the first major structural crises in the steel and textile industries as well as in mining in the 
1960s to 1980s, the state took over responsibility for financing continuing vocational education 
and training (CVET) for unemployed workers (Bosch, 2019b). By the beginning of the millen-
nium, several hundred thousand unemployed workers were receiving further training each year, 
with between 100,000 and 200,000 of them in measures leading to a recognised qualification. The 
occupations covered by Germany’s apprenticeship system (see below) were the point of reference 
and quality benchmark for most of these measures. An evaluation of the CVET measures supplied 
proof of their positive effect on medium- and long-term employment and incomes compared to the 
control groups (Bosch, 2019b; Kruppe and Lang, 2015). Tregaskis and Nandi (2023) also show the 
positive effects of structured training on career paths and life satisfaction in the UK, though such 
effects were not found in low-intensity training.

The Hartz laws initiated a paradigm shift from ‘train first’ to ‘work first’ in labour market 
policy. CVET was suspected of discouraging workers from searching for the jobs that were avail-
able and was only offered by job centres in exceptional cases. This paradigm shift and the parallel 
reduction in the duration of unemployment benefits were intended to increase pressure to take on 
a low-paid job. As argued below, labour market policy was to become the vicarious agent of the 
expanding low-wage sector. As a result, numbers of CVET participants plummeted, especially in 
the completion-related measures. For the most part, only short ‘fast-food’ measures, such as job 
application training, were carried out (Table 2).

Table 2.  Number of participants in labour market policy training.

Year Further training Of this: further training leading to certification

2000 356,768 143,660
2005 111,744 70,500
2007* 128,386 34,279
2010 188,360 59,947
2015 147,588 69,964
2020 148,416 70,187
2021 145,293 67,148

*The Hartz laws had a delayed effect in labour market policy training, as already approved measures only gradually came 
to an end. 2007 was the year with the lowest number of participants, especially in measures ending with certification. 
For this reason, this year – in deviation from the usual 5-year rhythm – is listed separately.
Source: Bundesagentur für Arbeit.
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This deprioritising of CVET was not seen as a problem in 2004, given the large pool of skilled 
workers among the almost 5 million unemployed. In the following economic upswing and after the 
financial crisis, unemployment halved and there were massive shortages of skilled workers. The 
debate on new skills requirements in the context of the introduction of Industry 4.0 and the green 
transformation gained steam, while the ‘work first’ paradigm and some of the Hartz laws were 
quietly reversed. A series of legislative reforms re-prioritised CVET, especially for the semi-skilled 
and unskilled unemployed. Indeed, CVET participants received a bonus of up to €2500 upon suc-
cessfully completing their training courses. Furthermore, in-company CVET for semi-skilled and 
unskilled workers was supported, while a right to CVET counselling for all employees and unem-
ployed persons was introduced. In 2022, it was also decided to prioritise CVET for the long-term 
unemployed and to increase unemployment benefits by €150 a month during a CVET programme 
to make it financially more attractive. Compared to 2007 – the year with the lowest number of 
participants, especially in CVET measures leading to a certified qualification –, Table 1 shows a 
doubling of the number of participants in CVET programmes lasting up to two years and ending 
with an exam and a vocational certificate. Finally, in July 2023, the parliament decided that 
employees in companies that are particularly affected by structural change (at least 20 per cent of 
employees need further training) will receive a qualification allowance equivalent to the unem-
ployment benefit for the duration of the qualification measure, which can last up to two or three 
years. IG Metall had demanded and pushed for this under the heading of ‘transformation short-time 
allowance’.

To implement the transition to ‘train first’, 600 new positions for ‘lifelong career guidance’ 
(Bundesagentur für Arbeit, 2019) were created in the Federal Employment Agency. In addition to 
individual counselling, these are also for providing counselling to companies in transformation 
processes. At the same time, it was decided to expand pre-employment career guidance for young 
people by 942 new positions. Together, these two steps make up the largest investment by the 
Federal Employment Agency in additional staff in recent decades.

Support for individual CVET

As discussed above, self-initiated career changes mostly involved transitions to decent jobs in 
other companies. To fully leverage workers’ willingness to take up CVET, individual CVET 
options are also necessary for those in an employment relationship. These options were expanded 
through reforms of the two existing grant and loan systems.

One system, under the Federal Training Assistance Act (Bundesausbildungsförderungsgesetz, 
BAföG), provides funding for students pursuing a wide range of educational paths, including 
catching up on school-leaving qualifications, vocational training, and higher education studies. 
In 2020, 639,069 students, including around 173,523 in general education and vocational 
schools and 465,543 in tertiary education, received benefits under this Act. However, the sys-
tem was youth-oriented, featuring an age limit of 30. Under the Bologna Process, the age limit 
for a master’s degree was raised to 35, privileging academics. Since there are no tuition or 
school fees in Germany, only living expenses are supported. 50 per cent of the support is paid 
as a grant and 50 per cent as a loan.

The age limits in BAföG dated back to a time when it was still assumed that school education 
and initial vocational training (IVET) would provide sufficient skills for a person’s entire working 
life. Those not acquiring the necessary school and vocational qualifications in their youth should, 
however, be given a second chance, preventing them from becoming unemployed in the German 
skilled labour market in the long term. In the face of the upcoming transformation processes 
options are also needed to learn a new occupation. Sweden serves as an example for the further 



Bosch	 415

development of the German BAföG. Its educational grant (studiemedel) is paid both for higher 
education studies as well as for catching up on general education or vocational qualifications at 
upper secondary level and further vocational measures. In 2022 the age limit for support in 
Sweden was increased by four years to 60. Following the Swedish example, the German govern-
ment raised the BAföG age limit to 45 years in 2022. Unlike Sweden, however, the support 
remains means-tested. A universal entitlement could only be financed via higher tax rates as 
found in Scandinavia, for which there is no political majority in the German parliament. Unlike 
Sweden, employees are not entitled to time off with a right of return for either system. It is 
currently too early to assess the impact.

Regulated further training to become a master craftsman, technician or business administrator 
is available in all occupations covered by Germany’s VET system and is equivalent to a bache-
lor’s degree in the German Qualifications Framework. Complementing BAföG, a second grant 
and loan system, the Further Training Assistance Act (Aufstiegsfortbildungsförderungsgesetz), 
was created in 1996 specifically for these programmes. Originally only applying to further train-
ing within the formal VET system, it has since been extended to other forms of non-academic 
further training. Today funding is provided for around 700 regulated further training qualifica-
tions in the skilled crafts sector, industry and services, including health professions, for further 
training lasting at least 400 hours. Funding is provided for living expenses, but also for course 
fees and other material costs, such as for a demonstration object (Meisterprüfungsstück) required 
in a master craftsman course. The grant share of the support was recently increased from 35 to 50 
per cent to ensure parity with BAföG support for university students. There is no age limit in this 
system. A series of reforms over the last 15 years has steadily increased the number of participants 
from 135,000 in 2007 to 192,000 in 2021.

Modernising occupations

Slightly more than 60 per cent of the German workforce has completed a mostly three-year appren-
ticeship, most of them in one of the approximately 320 nationally recognised apprenticed occupa-
tions. International research has repeatedly shown that Germany’s VET system imparts broader 
basic knowledge than in comparative countries. The ‘autonomous capacity to act’ in a changing 
work environment acquired in VET facilitates the introduction of decentralised forms of work 
organisation with more decision-making scope for employees and fewer middle managers (see for 
example Brockmann et al., 2011; Ryan et al., 2011).

VET systems need to be revised faster than general education systems because their content is 
constantly evolving due to new technological developments, while that of general education 
evolves only slowly. In the face of accelerated digitalisation in the 1990s and the introduction of 
new lean production concepts, it became apparent that the pace of modernisation in VET was too 
slow. The social partners – the parties responsible for the development of VET – agreed on a faster 
pace to prevent lagging behind technological developments, and to support it through modern 
training and innovation impulses for companies. Such VET-based impulses are particularly impor-
tant for small and medium-sized companies without their own R&D.

Between 2011 and 2020 alone, the apprenticeship programmes for 122 occupations were mod-
ernised (BiBB, 2021a: 64). Given the high pace of technological change, occupational profiles are 
open to technology. They describe the competences to be acquired in a broad occupational field 
(see the example in Box 2), but not the associated technologies as these can change. Just as impor-
tant as the modernisation of the training content is the change in learning methods. The broad 
competences listed in Box 2 can only be acquired in holistic learning environments in real-life 
company situations – and not in small modular units, as in many other countries –, often in 
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cooperation with other trades. The ideas for changed forms of learning were already developed in 
the 1990s, but it took 20 years for them to be fully implemented.

This modernisation of vocational training is receiving a further boost through Industry 4.0 and 
the green transformation. With the formulation of ‘standard vocational training positions’ on digi-
talisation and sustainability (BiBB, 2021b), detailed specifications have been developed across all 
occupations as guidelines for future VET modernisation measures. In addition, agreement has been 
reached to modernise metalworking and electrical occupations in ‘agile procedures’, i.e., in small 
steps with intermediate targets (so-called ‘sprints’) to keep pace with the rapid technological 
developments.

Initiated in the 1990s, the reform of VET occupational profiles and learning methods is 
ongoing. As described by Antonazzo et al. (2023) using the example of VET for Industry 4.0 in 
the German steel industry, this was a forward-looking ‘adaptive response’, in contrast to the 
UK’s shorter-term ‘impulsive response’.

However, the declining rate of youngsters taking up an apprenticeship is a problem for securing 
the next generation of skilled workers. Between 2007 and 2019, the rate fell from 6.5 to 4.8 per 
cent of all employees (BiBB, 2021a: 192). The reasons for this range from the decreasing willing-
ness of companies to provide training (on cost grounds) to the increasing orientation of young 
people towards tertiary education. Previously based on the mutual cooperation of competing 
institutions, the traditional ‘high-skill-equilibrium’ (Finegold and Soskice, 1988) of the German 

Box 2.  Skills and competences listed in the state-recognised occupational profile for an industrial mechanic.

•  Organise and check production and manufacturing processes
•  Make structural components/subassemblies and assemble them to produce technical systems
•  Identify and document faults and causes in technical systems
•  Repair technical systems
•  Retrofit machines and systems
•  Complete maintenance work and inspections
•  Select testing procedures and testing equipment
•  Deliver technical systems and products to customers and provide instructions in their use
•  Ensure the functionality of technical systems
•  Monitor and extend electrical control components
•  Consider business processes and apply quality management
• � Act autonomously in completion of activities, taking into account relevant regulations and safety 

provisions
•  Coordinate work with upstream and downstream departments
•  Set up workstations
• � Communicate with internal and external customers in a manner appropriate for the situation; 

work as part of a team
• � Check and document maintenance and assembly work with due regard to company quality 

management systems.
• � Use IT systems, including in digitalised processes, apply regulations relating to data protection 

and information security.

RANGE OF OCCUPATIONS ACCESSIBLE TO THE HOLDER OF THE CERTIFICATE
Industrial mechanics are employed in the manufacture, maintenance and monitoring of technical 
systems. They work in the setting up, retrofitting and commissioning of production plants. Typical 
areas of deployment are maintenance, machine and plant construction, production technology and 
the construction of precision devices.

Source: BiBB (https://www.bibb.de/de/40.php; accessed 5 September 2022).

https://www.bibb.de/de/40.php
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employment model is crumbling. While corporatism still functions in the VET institutions, employ-
ers’ associations have become too weak to exert moral pressure on member companies to guarantee 
sufficient willingness to provide training. Moreover, the erosion of the wage system in part of the 
economy has pushed many skilled workers into the low-wage sector, thereby negatively impacting 
the reputation of the apprenticeship system among young people. Between 2000 and 2019, the 
wage gap, measured in euros, between the average wages of employees with a vocational qualifi-
cation and those with a university degree doubled (Autorengruppe Bildungsberichterstattung, 
2022: 347). The traditional promise of craftspeople belonging to the middle class is no longer 
valid. The declining apprenticeship rate can be seen as unintended collateral damage caused by the 
deregulation of product and labour markets in Germany.

Ways to increase collective agreement coverage

While social partner coalitions exist on the modernisation of VET and the promotion of CVET – as 
companies have a strong interest in well-trained, skilled workers –, this does not apply to income 
distribution. Against massive employer resistance, the statutory minimum wage was introduced in 
2015. Since the major job losses predicted by the majority of German economists did not materi-
alise, the significant increase of the minimum wage (+14.8 per cent to €12 an hour) in October 
2022 passed through parliament without major resistance.

However, a minimum wage can only influence income distribution on the bottom rungs of the 
income ladder. As a rule, a minimum wage leads to wage compression in the two lower deciles. To 
reduce the significant income losses in the case of involuntary job mobility (see above), corrections 
to the income distribution up into the middle-income groups are necessary. This can only be done 
by increasing collective bargaining coverage.

Until the turn of the millennium, employers were still interested in making collective agree-
ments generally binding to ensure a level playing field. However, reduced vertical integration has 
caused any such interest to decline. The business models of large companies are based on long 
supply chains with low-cost subcontractors. In fierce price competition with each other, these sub-
contractors can often only survive by paying wages below those dictated by collective agreements. 
For this reason, the Confederation of German Employers’ Associations (BDA) has refused to agree 
to requests to make wage agreements generally binding in the national ‘collective bargaining com-
mittee’ (Tarifausschuss) with its parity employer-employee representation. On the other hand, 
German trade unions are too weak, especially in the private service sector and in small and medium-
sized enterprises, to increase collective bargaining coverage on their own.

This refusal can only be overcome through political intervention in the voluntary German 
collective bargaining system, i.e., a system change is required. Measurable progress in collective 
bargaining coverage can only be achieved by Collective Agreement Compliance Acts (CACA) for 
public contracts and by facilitating the extension of collective agreements. Under the impetus from 
its Social Democrat and Green components the current government coalition has agreed to intro-
duce a CACA for federal government contracts (but not for contracts at lower government levels 
such as Germany’s federal states or municipalities), under which companies would have to adhere 
to the customary local wage rates in public contracts. The OECD estimates the volume of public 
contracts in Germany to be around €500bn. The draft law is expected to be adopted in end-2023. 
The agreement on a CACA for federal contracts in the coalition agreement can be an important 
lever to stop the erosion of collective bargaining and trigger a counter-development, especially if 
compliance with collective agreements is extended to all federal states, municipalities and social 
security institutions.
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To facilitate the extension of collective agreements, the federal states of Bremen, Berlin and 
Thuringia have tabled a draft law in the Bundesrat, Germany’s second parliamentary chamber 
(Bundesrat, 2021), under which just one of the two social partners can apply for such an extension, 
as was the case before 2014. In this case, however, the Tarifausschuss (the federal committee on 
collective agreements) will be expanded to include an independent member to resolve stalemates. 
In this way, industry-wide collective agreements could also be established in the many areas not 
covered by collective agreements. There are many examples of such procedures, especially in the 
Anglo-Saxon world.

As yet, there is no political consensus for this proposal. The German trade unions plan to make 
use of the mandatory consultations provided for under the European Minimum Wage Directive 
(which aims to increase collective bargaining coverage in all countries where less than 80 per cent 
of employees are paid by collective agreement), to develop a corresponding reform agenda for the 
2025 federal elections.

Conclusions

The initial question posed by this article was how to make work better in the green transforma-
tion. It has been shown that in countries with a dual labour market, such as Germany, a just 
transition is only possible with considerable institutional reforms. These reforms must ensure 
that the affected workers receive the necessary training and do not lose income when changing 
jobs. Since the long-term transformation of the economy is only possible with the acceptance of 
the population as a whole and is not blocked by climate opponents, it can be seen as a ‘critical 
juncture’ offering the opportunity for institutional change. However, this can only succeed if 
new stakeholder constellations offer a convincing new narrative and initiate change by pooling 
their resources.

The German labour market reforms of recent years show how these opportunities can be seized. 
In addition to the ‘producer coalitions’ between core workers and companies (Carlin and Soskice, 
2009) which continue to be strong in technology policy at sectoral level and in large companies, 
alliances for a just transition have developed across all trade unions, the SPD and the Greens. Since 
core workers also fear falling into the secondary segment, the preconditions for a less egalitarian 
equilibrium (Palier and Thelen, 2010) were never a given.

The cuts in active labour market policy triggered by the Hartz laws have been reversed, with 
CVET now being prioritised over rapid placement. Together with the expansion of individual 
options for CVET, sufficient funding for CVET measures is guaranteed when people change 
companies. Short-time working, financial support for in-company CVET for semi-skilled and 
unskilled workers, and trade unions’ forward-looking use of co-determination have also created 
good conditions for a ‘just transition’ within companies, even if differences between larger  
companies with a strong representation of workers’ interests and medium-sized and small ones 
without works councils remain. The ongoing reform of occupational IVET profiles is not only 
preparing the younger generation for change but is also a central point of orientation for further 
training measures for adults. This also applies to the internationally little-known master and 
business adminstrator training schemes, the upper echelon of German VET, for which there is a 
separate system of grants and loans.

Disregarding the inadequate apprenticeship rate, skills risks have been significantly mitigated, 
although the same cannot be said for income risks. While it is true that, against considerable resist-
ance from employers and the conservative and liberal parties, the statutory minimum wage was 
introduced and significantly increased in 2022, the wage gaps between the primary labour market 
segment with its collectively agreed wages and the secondary segment without such agreements 
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remain considerable. This is the Achilles heel of a just transition. It remains to be seen whether the 
CACA for federal contracts announced for 2023 will be able to reverse the trend of decreasing 
collective bargaining coverage.

A significant increase in collective bargaining coverage to reduce income risks will only be 
possible through greater use of extending collective agreements. Unlike the VET reforms, which 
are also in the interest of companies to secure skilled labour, no social partner coalitions can be 
discerned on distribution issues. However, the increasing shortage of skilled workers in the next 
decade may also lead to renewed interest among companies to sign collective agreements that can 
be used to make working conditions in their sectors more attractive.

It should be borne in mind that this article is based on observing a moving target since the 
reform process is ongoing and reversals cannot be ruled out. As argued above, the far-reaching 
nature of changes only becomes fully visible when the many small steps since the financial crisis 
are seen in context. But it remains an open question whether these reform steps will ultimately 
achieve ‘transformative results’, as was the case in the past with the emergence of the dual German 
employment model (Streeck and Thelen, 2005: 9). One can certainly only speak of a real ‘path 
change’ in the transformation when labour market dualisation is reduced by generally binding 
collective agreements. In other words, a substantial institutional reform of the German labour 
market is required.

In recent decades, all ramifications of the ‘broad process of liberalisation’ of employment 
models have been studied. We are well equipped to observe forms of deregulation and the erosion 
of institutions. But we are less equipped to study developments in the opposite direction, perhaps 
because there are so few encouraging examples, or because institution-building, as opposed to 
institution-dismantling, often takes so agonisingly long that its cumulative effects are underesti-
mated. Institution-building for a ‘just transition’, notably the evaluation of its effects and develop-
ments, should be given more attention, as these issues will continue to occupy us in all countries 
for at least another 30 years.
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