
Online Magazin IAB-Forum

Firms in the green transition

30. June 2025 | Markus Janser, Christian Hohendanner, Florian Lehmer

Efforts to mitigate climate change and promote environmental sustainability have far-
reaching implications for businesses and their employees. These efforts require firms
to adapt their business models and processes to meet the demands of a greener
economy. At the same time, it has become particularly challenging for firms to find
employees with the necessary skills. This study shows that in Germany, firms with
green skills are growing in importance, and may be somewhat better positioned to
compete for labour.

Due to the green transition, environmentally or climate-friendly skills (“green skills”) are

increasingly in demand on the labour market. Firms in Germany are positioned very differently in

this regard. Some firms have a high green-skills potential due to the occupational profile of their

staff; some firms have started transitioning and are currently changing their skills-base through

vocational training and further education, as well as by altering their personnel structure. However,

quite a few firms also possess a relatively high proportion of occupational skills that are, due to their

product- or service-offering, more environmentally/climate-damaging (through the provision of
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“brown skills”) and are thus under an even higher pressure to transform. But even in these firms,

tasks are evolving in line with transformation requirements – partly due to changing legal and

economic frameworks.

In order to trace the importance and development of green skills in firms in recent years, this study

aggregates the Greenness of Jobs Index (GOJI) generated at the occupational level to the level of the

firm (see Info Box: Data Source).

The aggregation of the GOJI at firm level makes it possible to analyse how the proportion of firms

and their employees with significant shares of green, brown and white skills has developed since

2012. The results show that firms with green skills are becoming more predominant. The analysis

suggests that firms with green skills may be somewhat better positioned to compete for labour,

although there is no evidence of climate quitting, i.e. of employees leaving brown employers in

favour of green ones. However, the data shows that women are more frequently represented in

firms with green skills than in those with brown skills. This could indicate that firms with green skills

are more attractive to women.

Firms with green skills are tending to increase in importance

Using the firm typology based on the IAB Establishment Panel combined with administrative data

on the firms’ workforces (see Info Box: Data Sources), the development of firms can be traced from

2012 to the end of 2022. Measured by the total number of employees and firms in Germany, firms

with green skills are tending to increase in importance, whilst the proportions of firms with brown

skills and with white skills are tending to decline (see Figure 1).
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Recruitments particularly high in firms with green skills

In the context of increasing labour shortages, the growth of firms and employees with green skills

cannot be considered independently of the general labour-market situation, which has, overall,

developed positively in recent years. Since 2005, the number of staff hires – with the exception of the

financial and economic crisis in 2009 (not shown here) and the Covid-19 crisis in 2020 – has always

been higher than the number of staff separations (see Figure 2). This applies to all types of firms.

However, it is clear from Figure 2 that the number of staff hires in firms with green skills in particular
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increased above average since 2020; reached a new high in 2022 and has surpassed the absolute

number of staff hires in firms with brown skills. Staff separations have also increased in view of the

general increase in employment, but less sharply.

On the other hand, in relation to the increasing difficulties in recruiting staff, it is apparent that staff

separations are predominantly determined not by firms, but by employees: resignations by

employees over the past few years – with the exception of the pandemic years 2020 and 2021 – have

increased in importance and are a major factor in determining workforce turnover in Germany. This

connection is also reflected in the fact that staff turnover is increasingly reported by German firms

as being a problem. There is, however, no clear difference when comparing firms with green skills

and brown skills. Thus, the theory of “climate quitting” cannot be confirmed based on the available

data up to 2022.

Higher levels of industrial relations amongst firms with green skills –
a competitive advantage?

With regard to industrial relations, it can be observed that firms with green skills are more likely to

have collective agreements and co-determination than firms with brown skills (see Figure 3).

63 percent of employees working for firms with green skills have collective agreements, and 48

percent have a works council or staff council. In firms with brown skills, the proportion of employees

with collective agreements is significantly lower at 44 percent; 36 percent of employees have a

works/staff council. As argued by Uwe Jirjahn and colleagues in 2018 and by Steffen Müller and

colleagues in 2021, firms with collective agreements and company co-determination could hold an
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advantage in the competition for skilled workers and labour: On average, these firms have higher

productivity and less staff turnover, offer higher wages and more working-time flexibility. Following

this argument, firms with green skills, with their higher coverage of collective agreements and

company co-determination bodies, could be somewhat better positioned in the competition for

workers. However, it should be noted that the effects of industrial relations are not easy to separate

from the influence of other firm characteristics such as firm size, since there are only a few large

firms that are not bound by collective agreements or do not have company co-determination in

Germany. In this respect, further analyses are pending, taking into account in particular the firm size

and industry structure of the firms in order to identify any competitive advantages of firms with

green skills.

More women in firms with green skills – also in management roles

Women are more strongly represented in firms with green skills than in firms with brown skills.

However, those firms with the highest proportion of women remain those with white skills. This can

be explained in particular by the fact that the proportion of women in service occupations (e.g. in

the health and education sectors) is above average and these occupations are so far not classified as

having either green skills or brown skills – i.e. they are classified as “occupations with white skills”

(see Figure 4). The higher proportion of women in firms with green skills is also accompanied by

higher proportions of women as active business owners and women in management positions

compared to firms with brown skills. The proportion of women amongst trainees is also higher in

firms with green skills than in those with brown skills.
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Conclusion

Overall, this study shows that the green transition brings both challenges and opportunities for

firms. Whilst labour shortages remain a problem for all firms, firms with green skills may be better

positioned to meet these challenges and benefit from the opportunities that arise.

The more widespread collective bargaining coverage and employee participation, the higher share

of women in firms with green skills as well as the slightly but not statistically significant  lower 

recruitment problems of firms with green skills can at least cautiously be interpreted as indications

of slightly higher attractiveness to the advantage of firms with green skills. However, further

research is needed on this issue.

At the same time, many firms that perform so far predominantly environmentally- or climate-

damaging activities might still be needed in the future, albeit in a more ecologically sustainable

version. In order for these firms to be well-prepared for the green transition and to continue to be

attractive as employers, two changes are necessary: first, firms in which brown skills still play a

major role must operate in a more environmentally and climate-friendly manner overall and invest

in eco-innovations. Second, firms should already integrate the teaching of green skills into

vocational training and further education. Even amongst “neutral” white-skill firms,

environmentally and climate-friendly activities will be added over time, and firms with green skills

will also have to continue to transform, which will also lead to adjustments in business models and

in training.
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Data Sources

This study uses a measure for the proportion of environmentally and climate protection-
relevant activities in occupations – the Greenness of Jobs Index (GOJI) – which was
developed in 2019 and has recently been expanded with the dimensions of brown tasks and
white tasks. The measure is obtained through a systematic classification (“text mining”) of
task/skill competencies in the German Federal Employment Agency’s BERUFENET database,
which contains detailed descriptions of all single occupations in Germany.

The GOJI shows the level of (potential) environment-related tasks for the years 2012 to 2022.
To take account of the fact that an occupation can include both green and brown tasks, the
GOJI used in this study is calculated as the net share of environmentally/climate-friendly
tasks (green tasks) and environmentally/climate-damaging tasks (brown tasks) in the total
number of all tasks of an occupation, i.e. the positive and negative proportions are added
together to calculate the index. This results in a net value on which the division into the
groups “occupations with green skills (index value > 0), occupations with white skills (index
value = 0) and occupations with brown skills (index value < 0)” is based.

In each occupation, environmentally or climate-friendly activities, i.e. new green skills, can
be added over time or brown skills can be eliminated. The underlying competency
requirements of BERUFENET are to be understood as “potentials” that can usually be
exercised in an occupation. Whether and to what extent the specific skill (e.g. the installation
of heat pumps) is actually performed, depends on the requirement-profile of the respective
job.

In the concept of the GOJI, tasks and skills can be seen as two sides of the same coin: the
occupations employed in a firm are a proxy for the tasks they demand and perform. At the
same time, occupations are also a proxy for the supply of skills, as workers acquire skills
through occupational education, training and experience.

To measure firms’ task-based “greenness”, GOJI is aggregated at the establishment level
using administrative data from the Federal Employment Agency (Employee History, BeH),
weighted by the number of employees and their respective GOJI values. The resulting GOJI
value for each establishment is then linked to data from the IAB Establishment Panel Survey
(IAB-BP). The IAB-BP is a representative employer survey on establishment determinants of
employment. The survey has been carried out in West Germany since 1993 and in East
Germany since 1996. It is a central source for labour-demand analyses in Germany. Every
year, from the end of June to October, around 15,500 establishments from all sectors and size
categories are surveyed nationwide. Strictly speaking, we analyse establishments/ operating
sites/ plants, but for brevity we use the term ‘firm’ throughout the article.
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Distinguish Green, Brown and White Skills

The distinction between green skills and brown skills is increasingly used in the scientific
literature to examine the labour-market effects of the green transition, in particular regarding
changes in workforce-skills. The distinction is crucial for understanding how employees and
firms must adapt in order to achieve the ecological sustainability goals while remaining
economically viable. In particular, the literature highlights the need to develop green skills
whilst managing the conversion or reduction of brown skills (see Urban et al. 2023, Broome et
al., 2022, Vona 2021). In its taxonomy, the European Commission has introduced the term
“white skills” alongside green skills and brown skills, which has now also been taken up by
the OECD (EC 2022, OECD 2023). White skills are referred to as skills  which, “… neither
increase nor reduce the impact of human activities on the environment” (EC 2022, p. 4) and
are therefore considered neutral from an ecological point of view.
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In Brief

Efforts to mitigate climate change and promote environmental sustainability have far-
reaching implications for firms and their employees. These efforts require firms to adapt
their business models and processes to meet the demands of a greener economy.

At the same time, firms are facing an increasing shortage of skilled labour. It has become
particularly challenging for firms to find employees with the necessary environmentally
and climate-friendly skills.

In order to trace the importance and development of green skills in firms in recent years,
this study aggregates the Greenness of Jobs Index (GOJI), which is generated at the
occupational level, to the level of the firm. This makes it possible to analyse how the
proportion of firms and their employees with significant shares of green, brown and white
skills has developed since 2012.

The results show that firms with green skills are tending to gain in importance. The
analysis suggests that firms with green skills may be somewhat better positioned to
compete for employees.

Furthermore, the data shows that women are more frequently represented in firms with
green skills than in those with brown skills. This could indicate that firms with green skills
are more attractive to women.

However, so far there is no evidence of “climate quitting”, i.e. of employees leaving brown
establishments in favour of green firms.

Overall, the study shows that the green transition brings both opportunities and
challenges for firms. Whilst labour shortages are a problem across the board, firms with
green skills may be better positioned to meet these challenges and benefit from the
opportunities that arise.
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