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Executive Summary

The maritime sector in Germany is encountering significant challenges in attracting sufficient skilled workers and young
talent. In response to these challenges, the German Maritime Centre has developed an employment analysis methodology
to monitor employment trends and structures within the sector. This study outlines the methodology utilized for record-
ing employment in the maritime sector and presents the findings of the employment analysis for the period from 2015 to
2024. The insights garnered provide essential information for the formulation of targeted strategic measures aimed at
ensuring the long-term competitiveness of the maritime sector.

A comprehensive definition of the maritime sector was established for this study, encompassing pertinent economic
structures in Germany and distinctly delineating its various sub-sectors. This framework serves as the basis for a contin-
uous and consistent survey of employment and employment structure within the sector. The maritime sector comprises
the following sub-sectors:

* Research and teaching, consulting
* Fisheries and aquaculture

* Port and terminal operations

* Hinterland transport and logistics
* Navy

* Maritime service providers

e (ffshore wind

 Shipbuilding

 Shipping

* Administration and associations
* Hydraulic engineering
 Supplier industry

The employment figures are derived from the Federal Employment Agency's employment statistics, which comprehen-
sively documents dependent employment across all sectors in Germany. The analysis includes data on the number of
employees, their occupations, and various characteristics such as age, gender, nationality, and qualifications.

The study results indicate the following:

e Employment in the maritime sector increased to approximately 394,000 individuals between 2015 and 2024.

o Despite weaker economic performance in Germany, employment saw modest growth in 2023 and 2024.

e The positive employment trend within the sector is attributed to heterogeneous developments across the sub-
sectors.

e The occupational structure reveals that 40% of individuals are employed as vehicle operators or other occupa-
tions in transport and logistics, and 18% are engaged in administration, business organization, and general
commercial professions.

e The number of apprentices has decreased by nearly 15% since 2015.

e The proportion of female employees has steadily increased.

e The age structure in the sector is increasingly shifting towards older employees over the age of 55, while the
employment trend for those under 35 is considerably weaker.

e Positive employment growth in the sector is largely due to the increase in employees of foreign nationality.

e Thereisa trend toward higher educational qualifications and higher qualified occupations within the maritime
sector.



1. Introduction

A functioning, efficient, and internationally competitive maritime sector is of significant economic importance for Ger-
many. However, it increasingly faces challenges related to skilled labour shortage, which necessitates a thorough employ-
ment analysis.

The German economy relies heavily on international trade. As an advanced industrial nation, Germany imports raw mate-
rials and intermediate goods from other countries and exports industrial products globally. Additionally, material prosperity
in Germany is influenced by the availability of affordable consumer products from abroad. Maritime transport is the primary
mode of transportation for trade with non-EU countries. Over 60% of goods are transported by ship via German ports. The
maritime sector also plays a crucial role in the energy transition. Therefore, the economic model and social prosperity in
Germany depend significantly on the maritime sector, which facilitates cost-efficient international goods transportation.

To meet these requirements, the maritime sector in Germany must address the challenge of securing sufficient and ap-
propriately qualified personnel. Finding skilled workers and attracting young talent are increasingly important for compa-
nies in the maritime sector, which is affected by various changes in the German labour market. It is essential to monitor
these developments closely to implement appropriate strategic measures promptly.

Demographic changes result in retiring baby boomers and fewer trained young people for the maritime labour market.
More school leavers aim for university, making it harder to recruit for dual vocational training. Moreover, digitalization is
altering work and qualification needs, with many sectors competing for digitally skilled workers, leading to a shortage of
skilled labour in maritime professions. Finding and retaining new employees long-term is increasingly challenging.

A comprehensive analysis of the employment landscape and development within the maritime sector in Germany has yet
to be conducted. Existing research typically offers limited insights, focusing on specific sub-sectors or smaller geograph-
ical areas. Important factors such as demographic structures and educational backgrounds of employees are frequently
overlooked, despite their significance for strategic workforce planning and education policy decisions.

The German Maritime Centre (DMZ, Deutsches Maritimes Zentrum)is committed to systematically and continuously analyse
the employment situation and structure in the maritime sector to establish a reliable information base for addressing the
challenges of the sectors’ labour market. The goal is to provide a comprehensive overview of the sector and a detailed
examination of its sub-sectors. To achieve this objective, it is necessary to define the maritime sector and establish a
database, allowing for recurring analyses with reasonable effort and consistent methodology.

The methodology for calculating employment in the maritime sector was developed as part of a project by the Institute of
Shipping Economics and Logistics (ISL) and Economic Trend Research (ETR), in cooperation with the DMZ. It builds on the
2021 study Maritime Wertschdpfung und Beschdftigung in Deutschland (Maritime added value and employment in Germany)
2 and has been adapted as well as enhanced with input from maritime sub-sector representatives.

The "maritime sector" lacks a fixed definition and may include various and sometimes very heterogeneous sea-related
sub-sectors, depending on the research interest or regional delimitation of studies.® Typically, it covers ports, shipping,
and shipbuilding. Other also sea-related areas like maritime tourism, hinterland logistics, and the navy are often excluded
from such analyses. This study defines the maritime sector to include relevant economic structures in Germany for ongoing
analysis based on publicly available data. The included sub-sectors are:

"'See BMWK: Branchenfokus Maritime Wirtschaft, URL: https://www.bmwk.de/Redaktion/DE/Textsammlungen/Branchenfokus/ Indust-
rie/branchenfokus-maritime-wirtschaft.html (as at: 24 March 2025).

2 BMWi (2021).

* See Kildow and Park (2014).




* Research and teaching, consulting
* Fisheries and aquaculture

* Port and terminal operations

* Hinterland transport and logistics
* Navy

* Maritime service providers

e (ffshore wind

 Shipbuilding

 Shipping

* Administration and associations
 Hydraulic engineering

e Supplier industry

Employment numbers are based on the Federal Employment Agency (BA, Bundesagentur fiir Arbeit) employment statistics,
covering all sectors in Germany for ongoing evaluation. The BA industry classification follows the German adaption of the
statistical classification of economic activities NACE Rev. 2 (WZ08, Klassifikation der Wirtschaftszweige 2008).* Maritime
sub-sectors often consist of multiple sectoral classes; only three are fully captured in WZ08, allowing to take employment
data directly from BA statistics. For the other sub-sectors, the level of employment and the maritime shares of individual
economic activities are determined by using secondary data sources and assumptions. Defining the maritime sector using
WZ08 enables consistent employment studies with official statistics, making future studies easier and more efficient.

The employment statistics can be used to evaluate information on various personal and employment characteristics such
as occupation, age, nationality, and education. This information helps to identify changes in employment structure, inter-
pret employment trends, and understand the effects of structural changes on employment in the maritime sector.

The study results provide a detailed tool to analyse employment trends in Germany's maritime sector and its sub-sectors.
They allow analyses from aggregated levels down to individual economic activities of sub-sectors. The following shows
results for the entire maritime sector. Such a comprehensive employment analysis of the maritime sector in Germany has
not been conducted before.

Chapter 2 introduces the definition of the maritime sector on which the study is based, provides detailed explanations and
describes the individual sub-sectors. Chapter 0 presents the BA's employment statistics as the data basis and details the
special evaluation of the statistic used for the analysis. Chapter 4 outlines the methodology and other data sources utilized
to calculate employment across all sub-sectors and identifies the economic activities comprising the sub-sectors. Chapter
b discusses the results regarding the number of employees, occupational structure and the employment characteristics in
the maritime sector, highlighting differences between sub-sectors and comparing these with the broader economic em-
ployment trends. Chapter 6 concludes with a summary.

2. Definition of the maritime sector

To analyse employment in the maritime sector, a precise definition is necessary. This must include all relevant areas of
the sector in Germany as well as clearly outline sub-sectors to avoid double counting. The goal is to consistently survey
employment figures and structure with minimal effort in data collection.

There is no widely accepted definition of the maritime sector, with various terms like maritime economy ®, ocean-based
economy 5, blue economy " or marine sector ® being used. The key issue is determining which activities belong to the

“See Federal Statistical Office (2008) and Eurostat (2008) for an overview of the statistical classification of economic activities.
5 See Laaser et al. (2020).

6 See UNCTAD (2021).

7 See European Commission (2023).

8 See Morrissey and 0'Donoghue (2013).



maritime sector and defining the boundaries between activities that are associated with, provide services for, or depend
on the maritime sector.

Definitions related to the maritime sector vary by country, reflecting their economic structures and sub-sectors. Moreover,
the definitions can vary significantly regarding the allocation of activities to specific sub-sectors. These differences com-
plicate comparisons of the sector across nations.®

Both national studies and studies aiming for a universally valid definition of the maritime sector or related terms vary in
their research interests. Definitions can be divided between those with a narrow economic or industrial focus and those
attempting to capture a comprehensive framework of activities and resources linked to the sea. According to a study by
the Organization for Economic Co-operation and Development (OECD), there is a distinction between the economic sphere
of marine use and the marine ecosystem. Its definition of the maritime economy includes both areas and considers their
mutual influence.” The European Commission's definition of the blue economy encompasses a wide range of economic and
social uses of the oceans, seas, and coasts, including recreational activities and health aspects." Kildow and Park (2014)
note that a comprehensive definition of maritime activities also incorporates areas currently utilized commercially only to
a limited extent or that are still in exploratory phases, such as deep-sea mining or algae cultivation.

For the objective of an ongoing employment analysis of the maritime sector in Germany, expanding the definition of the
sector to be as comprehensive as possible represents a significant additional effort, which in many cases is dispropor-
tionate to its importance for employment. Additionally, the definition should include sub-sectors that interact in their ac-
tivities and mutually ensure a functioning maritime economy. For this reason, this study focuses on economic activities
that make a relevant economic contribution to the German maritime sector and are related to the topics of the DMZ.”

Using existing definitions allows for comparability with other studies. Country-specific research is often shaped by national
maritime sector structures, making transnational studies and research on Germany particularly important. Kwiatkowski
and Zaucha (2023) discuss the balance between standardized and country-specific definitions. While specific definitions
may yield more precise results, they reduce comparability.” Since this paper does not focus on cross-national compari-
sons, it uses a specific definition for Germany.

The definition of the maritime sector is derived from the study Maritime Wertschépfung und Beschdftigung in Deutschland
(Maritime added value and employment in Germany) commissioned by the Federal Ministry for Economic Affairs and Energy
(BMWi)." This definition supports the objective of a standardized and reqular analysis of employment within Germany's
maritime sector. It was developed considering the specific characteristics of the maritime sector in Germany, with input
from industry representatives. The sub-sectors are classified according to WZ08, allowing the use of the BA's employment
statistics. Most data used to assess employment within maritime sub-sectors is published at least annually and is easily
accessible, enabling regular and continuous analysis. Utilizing an established definition also provides the benefit of histor-
ical comparative figures to verify new data. Other studies on Germany often focus on individual sub-sectors or smaller
regions, thus were only supplementary to the definition and methodology.®

The maritime sector is defined as follows: The maritime sector includes organizations that directly use waterways or the
maritime space commercially or that produce, provide or maintain the fixed, mabile, digital or personnel structures required
for their use. The resulting areas of the maritime sector are listed inTable 1.

The original definition and methodology were validated and refined during the study with additional industry input. The
calculation methods and data for employee numbers and proportions for economic activities not clearly assigned to the

® See Kildow and Park (2014), European Commission (2017), Morrissey (2017), Kildow and Mcllgorm (2010).
0 Cf. OECD (2016).

1
"See European Commission (2012).

2 See DMZ: Our priorities, URL: https://dmz-maritim.de/en/priorities/ (as at: 24 March 2025).
1

1

1

¥ See Kwiatkowski and Zaucha (2023).
“Today Federal Ministry for Economic Affairs and Climate Action (BMWK). Study: BMWi (2021).

5 Cf. BMVI(2019), Laaser et al. (2020), Brandt et al. (2009).



maritime sector were adjusted for the sub-sectors port operations, maritime services, offshore wind, and supply industry.
Hinterland transport and logistics were added as central companents of port logistics. Future analyses will aim to further
develop and update the data and methodology.

Table1
Maritime sub-sectors

Sub-sector Description .

Research and teaching,  Research institutions with a direct connection to the marine and coastal area, educational institutions with a maritime
consulting focus and companies specializing in consulting on maritime issues.

Fisheries and aquacul-  Fishery comprises the catching and collecting of fish, crustaceans, molluscs and marine animals. Aquaculture de-
ture scribes the rearing of fish, other marine animals and plants in a controlled environment (breeding, feeding, protec-
tion). Both can take place in salt or fresh water. The sector also includes industrial fish processing.

Port and terminal oper-  Activities that ensure the efficient handling of goods and passengers through the operation of ports equipped with

ations quay facilities, berths, and the necessary equipment and personnel. This sub-sector not only encompasses traditional
ports, which typically have multiple harbour basins and quay facilities and may also provide various maritime and lo-
gistical services. Additionally, moorages where goods or passengers are transferred are included. This classification
aligns with official statistics on waterborne transportation.

Hinterland transport Port-related logistics activities such as storage and onward transportation of goods in the hinterland by truck and
and logistics train.

Marine The armed forces of the Bundeswehr of the same name.

Maritime service pro- Heterogeneous group of different economic activities that provide services for the implementation of shipping. In this
viders study, this includes the brokerage of freight capacities in shipping (ship brokers) as well as pilotage, the rental of wa-

ter transport equipment, mooring and unmooring services, lighterage, ship chandlers, tug services, salvage, icebreak-
ing, ship registration and the operation of lighthouses. Not included are sectors that are only partially related to the
maritime sector, such as banks, insurance companies or general consulting firms.

Offshore wind Activities related to the planning, manufacture, construction, operation and maintenance of offshore wind power
plants and their energy transmission to land.

Shipbuilding All activities that contribute directly to the manufacture and repair of ships, boats and similar floating objects. In ad-
dition to traditional shipyard operations, this also includes the areas of repair and maintenance. Shipbuilding com-
prises commercial cargo and passenger ships as well as civilian and military special ships. The construction of pri-
vate ships is also included. Both sea-going and inland waterway vessels are included.

Shipping The commercial transportation of goods and passengers by sea and inland waterway vessels. Passenger transporta-
tion can be carried out for transportation purposes (e.g. ferries, water cabs) as well as for leisure purposes (e.g.
cruise and excursion shipping).

Administration and as-  State administrative tasks and association work related to the maritime sector. In the federal and state transport ad-
sociations ministration, there are agencies whose tasks are focused on the port and maritime sector. In addition, there are wa-
terways and shipping authorities that are responsible for shipping traffic on German waterways.

Hydraulic engineering  Construction activities and supporting construction planning activities related to seas and bodies of water. This in-
cludes the construction of waterways, harbours (including marinas), river structures, locks, riverbank structures,
dams, dikes and other flood protection structures. Dredging is also considered hydraulic engineering if its purpose is
the dredging of waterways for their construction or maintenance. Dredging with the primary abjective of extracting
raw materials is counted as a mining activity. Overall, hydraulic engineering is a small-scale and heterogeneous, but
also well-defined sector.

Supplier industry The supplier industry mainly comprises manufacturing sectors that provide products and services for the German and
international shipbuilding industry. It also includes engineering activities in the design and construction of compo-
nents as well as other technical services. It is difficult to draw a precise distinction, as many companies produce
parts that are not exclusively intended for shipbuilding, such as screws or cable harnesses as well as materials for
interior fittings.

Source: BMWi (2021), revised and supplemented by DMZ

Other economic sectors and activities related to the oceans are not included in the study. Ocean-related tourism, which is
sometimes included in other definitions of the maritime sector or economy, is excluded from this definition. Although
considering ocean-related tourism can be beneficial for analyses of the economic importance of (healthy) oceans, it is less

9



relevant for employment connected to their direct economic use. The offshore sector includes only wind energy. The ex-
traction of resources such as gas and oil or other forms of energy generation (e.g. tides, wave power and ocean heat)® do
not play a significant role for Germany and are therefore omitted.” Marine technology encompasses various technology
and application fields within different areas of maritime activities.” It is a heterogeneous cross-sectoral industry, most of
whose participants are likely already included in the sub-sectors covered. Due to its complex delimitation, no separate
analysis is conducted. Future developments in the maritime sector will continue to be monitored and incorporated into the
definition if necessary.

3. The Federal Employment Agency's employment statistics as a data basis

The BA records dependent employment in all sectors along with labour market-relevant characteristics of employees.
This data serves as a basis for evaluating employment and the employment structure reqularly. The employment statis-
tics are based on the social security registration procedure, which includes all employees who are subject to compulsory
health or pension insurance or compulsory insurance in accordance with Book Ill of the German Social Code (SGB I11). The
number of employees subject to social security contributions and marginally employed individuals at reporting date is
determined based on the social security notifications submitted by the companies.®

The employment analysis uses a specialized evaluation of the employment statistics. Some maritime subsectors need
detailed data at the most disaggregated WZ08 sub-class level, which isn't public. This evaluation covers the period from
2015 to 2024, distinguishing between employees subject to social security contributions and marginally employed people
by economic activity as of June 30 each year. Employees are also categorized by occupation using the German classifica-
tion of occupations 2010 (KIdb 2010, Klassifikation der Berufe 2010) at the level of occupational groups.? Furthermore, vari-
ous structural characteristics of the employees are recorded (see table 2).

Table 2
Structural characteristics of the employment statistics

Gender Male or female*

Age groups Under 25, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 and older

Nationality German or foreign nationality

Working hours Full-time or part-time

Apprentices Employees in vocational training

Professional qualification Without vocational qualification, recognized vocational qualification, academic vocational qualification,

no indication of vocational qualification
Requirement level of the occupation  Complexity of a professional activity according to Kldb 2010: helper, skilled worker, specialist, expert

School-leaving certificate Without school-leaving certificate, secondary school leaving certificate / equivalent qualification, inter-
mediate school-leaving certificate / equivalent qualification, Abitur (The final examination at the end of
secondary school in Germany, granting access to university-level education) / Fachabitur (German quali-
fication granting access to universities of applied sciences)

* According to the German Civil Status Act (PStG), in addition to "female” and "male”, official gender registrations without an indication (since 2013) or with the indication

"diverse” (since 2018) are also possible. However, due to the small number of cases, these characteristics are not shown separately in the statistics. They are randomly

allocated to male and female by the BA.
For more information on the characteristics of the employment statistics, see Federal Employment Agency (2025a).

15 See European Commission (2012).

" There is currently one oil production platform off the North Sea coast of Schleswig-Holstein. However, as it is part of a larger group
and is not listed separately, employment figures are not available separately.

8 See Society for Maritime Technology e.V., URL: https://www.maritime-technik.de/arbeitsfelder (as at: 24 March 2025).

 For more information on employment statistics, see: https://statistik.arbeitsagentur.de/DE/Navigation/Statistiken/ Fachstatis-
tiken/Beschaeftigung/Beschaftigung-Nav.html (as at: 24 March 2025).

® The Kidb 2010 is a hierarchical system comprising five classification levels. It groups occupations across the top four tiers based
on the similarity of activities, knowledge, and skills that define them. See also: https://statistik.arbeitsagentur.de/DE/Naviga-

tion/Grundlagen/Klassifikationen/Klassifikation-der-Berufe/KIdB2010-Fassung2020/KIdB2010-F assung2020-Nav.html (as at: 24 March
2025).
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When interpreting employment statistics, the following points should be considered:

* The employee count shows the number of people, but hours worked can only be roughly estimated based on social
security contributions and types of employment, such as full-time or part-time.

» Company-provided information determines economic activity allocation. This may cause errors, especially in closely
related sectors on disaggregated levels like 52240 Cargo handling and 52291 Freight forwarding within WZ08 classifica-
tion.

e Structural characteristics and occupations cannot be combined in the special evaluation of the employment statis-
tics. Additional crossings are possible for new data queries, but low employment figures in some areas may lead to
censored values due to data protection by the BA. This already occurs in some cases in the current evaluation.

4. Methods and data sources for employment in the maritime sub-sectors

Employment data for sub-sectors fully included in the classification of economic activities can be directly obtained from
BA statistics. For others, additional sector information is required to determine the level of employment or the share of
employment in various economic activities. For some sub-sectors, information on the number of employees comes from
additional data sources, while the employment statistics are used for the sectoral and employment structure. If infor-
mation from additional data sources is only available for certain years or is not yet available for current periods, missing
values are estimate or extrapolated. For all sub-sectors that are not fully mapped in the WZ08, it is assumed that the dis-
tribution of characteristics does not differ significantly from the underlying economic activities and can therefore be
adopted for the maritime shares. This section explains which economic activities are included for the individual sub-
sectors and which methods and additional data are used to calculate the employment. Table 3 summarizes the data
sources employed.

Table 3
Sub-sectors by data source of employment figures

Employment statistics by WZ08 Additional data sources

(partly) to be Statistics from Supplementary
Sub-sector Fully included derived association research and
proportionatel and other sources interviews
X

Fisheries and aquaculture

Maritime service providers* (X) X

Shipbuilding X

Shipping X

Port and terminal operations X

Hinterland transport and logistics X X

Hydraulic engineering X

Research and teaching, consulting X
Navy X

Offshore wind X X

Administration and associations X

Supplier industry X X

* Plus freelancers in the pilotage sector
Source: Own representation based on BMWi (2021)

4.1 Fisheries and aquaculture

The fishery and aquaculture sub-sector is fully covered by WZ08, so that employment can be determined entirely based on
the employment statistics. The relevant economic activity classes are 03.11 Marine fishing, 03.12 Freshwater fishing, 03.21
Marine aquaculture, 03.22 Freshwater aquaculture and the economic activity group 10.2 Pracessing and preserving of fish,
crustaceans and molluscs.
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4.2 Port and terminal operations

Employees in port and terminal operations include those in subclass 52.22.2 Operation of ports, harbours and piers and the
portion of class 52.24 Cargo handling related to port cargo handling. This share estimate was adjusted from BMWi (2021)
methodology for a more accurate and easier annual port-related employment recording.

WZ08 class 52.24 Cargo handling includes businesses involved in freight handling regardless of transport mode. There-
fore, it is important to identify the proportion of employees working in port and terminal operations, including inland wa-
terway vessels, ocean-going vessels, and rail terminals within ports.

4.2.1 Methodology of the estimate

The starting point for the estimate is the definition of port regions based on freight handling volumes, similar to BMWi
(2021). Annual freight throughput for inland vessels, ocean-going vessels, and rail NUTS -3 level” in Germany is evaluated.
Regions where freight is primarily handled by ships are defined as port regions. Rail transshipment in these regions is
also considered part of the ports, as rail mainly serves as a feeder and onward carrier. The port regions account for
100% of throughput in seaports and nearly 80% in inland ports between 2015 and 2023.

Employment in class 52.24 Cargo handling within the port regions serves as a basis for determining port-related employ-
ment in freight handling. The data for this is derived from a special evaluation of the employment statistics for NUTS-3
regions, which have been predominantly defined as port regions between 2015 and 2023.”

4.2.2 Adjustment for air cargo handling

In the next step, employment in air cargo handling must be deducted. The Association of Air Cargo Dispatchers of Germany
(VACAD, Verband der Air Cargo Abfertiger Deutschlands) publishes figures on cargo handling and employment of its members
for the years 2021 to 2023.% Total air cargo handling in Germany is recorded in the air transport statistics by the Federal
Statistical Office. VACAD members manage approximately 35% of all air cargo operations. Based on the VACAD data, the
cargo handled per employee is calculated and extrapolated to the total air cargo handling in order to estimate employment
in this sector. For the years 2015 to 2020, for which VACAD data is not available, the estimate is based on the average value
of the employee-to- cargo handling ratio from 2021to 2023. The employment in air cargo handling at airports in port regions
determined from the air transport statistics is then subtracted from the total employment in 52.24 Cargo handling in these
regions.

4.2.3 Estimate of employment in inland ports outside port regions
As a final step, the employment in cargo handling in inland ports located outside port regions is calculated. To determine

this, the missing port-related cargo share (6% to 10%) outside the port regions per year is assessed. The estimated em-
ployment is based on the employee-to-cargo ratio in the port regions.

4.3 Hinterland transport and logistics

Although port-hinterland transport was not included in the BMWi (2021) study, it was mentioned as a related area of the
maritime sector. Due to its close link to port operations and significance to those processes, this study also considers
hinterland transport.

Z"Nomenclature des Unités territoriales statistiques (NUTS): Geographical classification of territorial units for statistics. In Germany,
NUTS-3 corresponds to districts and independent cities.

% For data protection reasons, the employment figures are only available as a total for all regions.

% See VACAD, Quarterly figures on handling volumes and employment, URL: http://www.vacad.org/aktuelles.html (as at 24 March
2025).
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The estimation of employment within the port-hinterland transport sector is derived from the methodology and findings of
the BMVI study (2019) on the economic significance of German seaports and inland ports based on their impact on employ-
ment. The study estimated the proportion of hinterland logistics within the total transportation performance for pertinent
economic activities in the year 2017.%

In evaluating the maritime transport chain, the study also considered shipping, warehousing, and freight forwarding along-
side hinterland transport. Shipping is recorded as an independent sub-sector in this study and thus excluded from hinter-
land transport calculations. Consequently, the analysis encompasses the following economic activities: 49.2 Freight rail
transport, 49.41 Freight transport by road, 52.1 Warehousing and storage, 52.29.1 Freight forwarding, and 52.24 Cargo handling.
Notably, cargo handling refers to activities within the port hinterland of German ports that do not occur directly within the
ports themselves, thereby avoiding any overlap with employment shares attributed to port and terminal operations.

To determine the maritime share of the respective economic activities, an estimate was made in the BMVI port study (2019).
This is based on the cargo handling statistics, the interdependence matrix of the maritime traffic forecast and the foreign
trade statistics. This is used to determine what proportion of economic activity in these sectors is directly related to the
ports. The proportion of employment attributable to the hinterland transport and logistics sector is therefore as follows:

Table 4
Share of employment in Hinterland transport and logistics by economic activities

Economic activity Share

49.2 Freight rail transport 42%
49.41 Freight transport by road 1%
52.1 Warehousing and storage 19%
52.24 Cargo handling 2%
52.29.1 Freight forwarding 10%

Source: BMVI (2019) p. 52

The aggregate of the contributions from various economic activities constitutes the total employment within the hinterland
transport and logistics sub-sector. It is presumed that the shares of maritime employment have remained relatively stable
over the reviewed period, thus enabling their use for calculating employment figures across all years.

4.4 Maritime service providers

The maritime services sub-sector includes 52.22.3 Navigation, pilotage and berthing activities, 52.22.9 Service activities
incidental to water transportation n.e.c., 52.29.2 Organisation of group consignments by sea, and 77.34 Renting and leasing of
water transport equipment. These maritime economic activities are fully covered by WZ08. However, numerous individuals
in the pilotage sector are self-employed and thus not reflected within the employment statistics. Consequently, the number
of self-employed pilots is derived from data provided by the Federal Chamber of Pilots (Bundeslotsenkammer) and incor-
porated into the sub-sector analysis. It is assumed that the employment structure for self-employed pilots mirrors that of
employed pilots.

4.5 Offshore wind

As a cross-sectoral industry, offshore wind energy is broadly diversified. The definition and identification of the economic
activities involved in the BMWi study (2021) are based on the studies on value creation in the offshore wind energy sector
in Germany by wind:research.”® The number of employees for the sub-sector reported in the study was also adopted.

2 The study only considers German seaports, as the focus was not on the maritime sector, but on the employment effects of German
seaports and inland ports. For future evaluations, the economic effects of hinterland traffic with foreign seaports may also be taken
into account.

% See wind:research (2022, 2019).



However, the wind:research studie from 2019 in 2022 only provides employment figures for 2018 and 2020. Due to the
limited data this study is based on a different source for the number of employees.

As part of the research projects "Macroeconomic effects and distribution issues of the energy transition” and "Economic
indicators of the energy system" commissioned by the BMWi/BMWK, several studies on the employment effects of renew-
able energies have been published, including offshore wind sector figures.” Compared to the wind:research studies, the
2018 and 2020 data are slightly higher, but show a similar dynamic. Like the wind:research studies, the definition of the
offshore wind sector considers the planning, construction and installation as well as the operation and maintenance of
wind turbines. As the employment figures are available up to 2022 and are to be collected on an ongoing basis, they serve
as a data source for this study.

Employee distribution by economic activity follows BMWi (2021). As a cross-sectoral industry, many economic activities are
relevant for the offshore wind sector. The largest share is accounted for by 27.1 Manufacture of electric motors, generators,
transformers and electricity distribution and control apparatus, 72 Scientific research and development, 28.11 Manufacture of
engines and turbines, except aircraft, vehicle and cycle engines and 33 Repair and installation of machinery and equipment.”’
Shipping also plays a significant role for the sub-sector, but is excluded from maritime employment calculations for the
maritime sector as a whole to prevent double counting.

For years without published employment figures, missing values are estimated using regression analysis. Plausible and
significant results were obtained from data on installed offshore wind turbines in Germany.?® In addition, a dummy variable
was included for 2020 and 2021 to account for the structural break caused by the COVID-19 impact. The regression uses
logarithmised variables, allowing the estimated parameters to be interpreted as elasticities.

4.6 Shipbuilding

Shipbuilding comprises the economic activity classes 30.11 Shipbuilding (excluding boat and yacht building), 30.12 Boat and
yacht building and 33.75 Repair and maintenance of ships, boats and yachts. These economic activities belong to the mari-
time sector and employment is fully recorded in the employment statistics.

4.7 Shipping

The WZ08 classifies the shipping sector under economic activity division 50 Water transport, including 50.7 Sea and coastal
passenger water transport, 50.2 Sea and coastal freight water transport, 50.3 Inland passenger water transport and 50.4
Inland freight water transport. Employment data is fully captured in the employment statistics.

4.8 Hydraulic engineering

Hydraulic engineering, classified under WZ08 class 42.91, includes all major construction activities in this field. However,
project management for civil engineering activities (71.12.1 Engineering activities for projects involving civil, hydraulic and
traffic engineering) is not included. As it is part of hydraulic engineering activities, the share of hydraulic engineering for
sub-class 71.12.1, which covers planning activities in the entire construction industry, must be estimated. Therefore, the
share of employees in hydraulic engineering in the total construction industry (Section F of WZ08)is calculated in order to
approximate the number of engineers. All necessary employment figures are taken from the employment statistics. The
total for the hydraulic engineering sector is calculated by adding the individual components.

% Qverview: BMWK (2023), Bruttobeschaftigung durch erneuerbare Energien 2000 bis 2022, URL: https://www.bmwk.de/Redaktion/
DE/Downloads/E/ee-beschaeftigte-2000-2022.pdf?__blob=publicationFile&v=6 (as of March 24, 2025). See 0'Sullivan et al. (2023),
0'Sullivan and Edler (2020), 0'Sullivan, Edler and Lehr (2018), Lehr et al. (2008).

7 Details on request.

% Source: Deutsche WindGuard GmbH, Status des Offshore-Windenergieausbaus in Deutschland (various years), URL:
https://www.wind-energie.de/presse/pressemitteilungen/ (as of 24 March 2025).
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4.9 Supplier industry

The supplier industry is not clearly represented in official statistics because it includes many small parts of various eco-
nomic activities. Thus, employment data can't be directly determined from employment statistics. The BMWi study (2021)
uses employee numbers from the economic survey of the shipbuilding and offshare supply industry.® This survey is con-
ducted annually by the German Engineering Federation (VDMA, Verband Deutscher Maschinen- und Anlagenbau e.V.) - Ma-

rine Equipment amang the assaciation's members. Projections are used to estimate total employment in the supplier in-

dustry, accounting for underrepresented sectors.

The sector structure of the supplier industry, i.e. the relevant economic activities and their shares, was determined through
a multi-stage process.® The estimate is based on information from the VDMA surveys regarding turnover shares of differ-
ent product fields as well as information from industry studies, industry surveys and structural data from the official input-
output tables. The result is a comprehensive list of economic activities, primarily from manufacturing. A high proportion
of the supplier industry is represented by economic activities in mechanical engineering (e.q. 28.11 Manufacture of engines
and turbines, except aircraft, vehicle and cycle engines, 28.12 Manufacture of fluid power equipment) and in metalworking
(e.g. 25 Manufacture of fabricated metal products).

VDMA's employment figures are continuously collected, making them suitable for ongoing maritime sector analysis. This
study assumes that the sector shares for economic activities remained stable throughout the study period and are valid
for all years.

If the VDMA's employment figures are not yet available for the current year, they are estimated using regression analysis
analogous to the methodology for the offshore wind sector. The most important customers of the supplier industry are the
global shipyards. Thus, employment is regressed on the global order book, with a linear trend to approximate the produc-
tivity development and a dummy variable for a structural break as a result of the global shipping crisis in 2008.

4.10 Other sub-sectors
The definitions and employment figures for the sub-sectors

e research, teaching and consulting,
* administration and associations,
* navy

are taken from the BMWi (2021) study. Naval data was directly requested from the Bundeswehr. Employment in the other
sub-sectors was estimated based on industry research and surveys. The development of employment is calculated based
on the available values taken from the BMWi (2021) study for 2018 using development of employment in the underlying
economic activities of the sub-sectors, as shown in table 5.

Table b
Economic activities in research, teaching and consulting, administration and associations and navy

Sub-sector Economic activities ‘

Research, teaching and consulting 72 Scientific research and development, 85.3 Secondary education, 85.4, Higher education, 70.2 Man-
agement consultancy activities

‘ Administration and associations 84.1 Administration of the State and the economic and sacial policy of the community ‘

‘ Navy 84.22 Defence activities ‘
Source: BMWi (2021)

2 Cf. VDMA.
0 See BMWi (2021), p. 20f.
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b. Results of the employment analysis for the maritime sector in Germany

The outlined methodology for calculating employment in the maritime sector allows for various analyses across different
levels. Employment trends within sub-sectors can be examined based on the associated economic activities. Employee
characteristics and occupations provide insights into the employment structure of sub-sectors. At a broader level, the
development of the entire maritime sector's can be analysed to understand the impact of overall economic employment
trends and its significance for aggregated employment.

An overarching analysis of employment trends within Germany's maritime sector has not yet been conducted. Previous
research has primarily concentrated on specific sub-sectors, regional developments, or snapshots of the current state of
employment. Utilizing the new methodology that enables ongoing examination, this study assesses the comprehensive
development of the maritime sector from 2015 onwards.

5.1 Employment

The number of employees attributed to the maritime sector rose by almost 10,000 individuals between 2015 and 2024 (Figure
1). There was a particularly strong increase in the years leading up to 2019. The COVID-19 pandemic led to a decline in
employment of just under 10,000 people in 2020. In the subsequent recovery phase, employment in 2022 returned to the
2019 level. Although it continued to rise in the following years, the increase was significantly weaker than before 2020,
which is likely due to Germany's weak overall economic development.

Figure1
Employment in the maritime sector
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Source: DMZ calculations (2025) based on BA employment statistics

Compared to the overall economic development in Germany, employment in the maritime sector grew at a slower rate of
5.9% during the period under review (Figure 2). Overall, employment rose by 11.1% over the 10-year period. The transpor-
tation and storage as well as the manufacturing industries are also listed as relevant comparison sectors. Around 40% of
employees in the maritime sector work in companies within the transportation and storage sector, while the figure for the
manufacturing industry is just under 30%. With an overall increase of 15.4%, employment in transportation and storage
has grown faster than in the German economy as a whole. In manufacturing, however, employment growth since 2019 has
been significantly weaker than in the maritime sector. In 2024, it is just below the 2015 level.
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Figure 2

Employment trends in Germany and the maritime sector
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The distribution of employment across the maritime sub-sectors shows that over 50% of employees are concentrated in
two areas (Figure 3). In 2024, 35.1% of employees worked in hinterland logistics and 18.7% in the supply industry. Compared
to 2015, the share of hinterland logistics increased by 3.4 percentage points, while the share of the supply industry fell by
1.6 percentage points. The two sub-sectors with the highest number of employees thus showed both the largest increase
and decrease in share during the period under review. The sub-sector with the third highest number of employees is
offshore wind, followed by shipbuilding, shipping, ports, maritime service providers and the navy. Their share of employ-
ment is between 5% and 9%. Of these six sub-sectors, only offshore wind has increased its share of employment since
2015. The other sub-sectors show declining shares.

Figure 3
Sub-sector structure of employment in the maritime sector
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Figure 4 shows the employment trends in the larger maritime sub-sectors. The findings indicate that the positive overall
employment trend is a result of very heterogeneous employment trends between the sub-sectors. The largest employment
gains were seen in offshore wind and hinterland logistics. While the latter showed steady growth, the number of employees
in offshore wind was subject to strong fluctuations. The background to the decline in employment between 2016 and 2021
is likely to be the faltering expansion of wind power in 2020 and 2021 as well as the inhibiting framework conditions due to
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the Renewable Energy Sources Act (EEG, Erneuerbare-Energien-Gesetz) during the period under review. Between 2022 and
2024, there was significant growth in employment, driven by renewed expansion efforts and ambitious targets for wind
energy.”

Figure 4
Employment trends in the maritime sub-sectors
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Shipbuilding recorded strong employment growth of 16% from 2015 to 2020. However, this was followed by a decline, with
employment returning to around the 2015 level in 2023. The negative trend since 2020 is linked to the shipbuilding crisis in
Germany, characterized by the COVID-19 pandemic and weak demand for cruise ships. The industry recorded a slight in-
crease in employment again in 2024. Employment among maritime service providers also rose by 11% in the first half of
the observation period up to 2019. The decline in 2020 and 2021 was not fully offset by an increase in employment in 2022.
Employment fell again in 2023 and 2024, ending only 2% higher than in 2015.

The number of employees in port and terminal operations, supply industry, and shipping has decreased overall since 2015.
In the ports sector, a negative trend was particularly evident during the COVID-19 years 2020 and 2021, with employment
falling by 9% compared to 2015. The increase in employment since 2022 did not offset this loss by 2023. Another decrease
in employment occurred in 2024. Since 2022, employment in the port industry has been significantly influenced by weak
foreign trade due to low economic growth in Germany and geopolitical tensions. In the supply industry, employment fell
slightly in the years after 2015 and then remained relatively stable at a level just under 5% below that of 2015. Since 2022,
there has been a positive employment trend. In shipping, there has been a clear negative employment trend since 2015,
which worsened during the COVID-19 pandemic. Employment has been rising since 2022 but is still 15% below the 2015 level
in 2024.

The employment trend in the sub-sectors is relevant when assessing the following analysis of the occupational structure
and employee characteristics. The increase in employment in hinterland logistics, the largest sub-sector, is particularly
significant. The other two important fields of transportation and logistics, shipping and ports, counteract this trend with
declining employment. The industrial sub-sectors shipbuilding and supply industry also saw a decline in employment during
the period under review.

In the development from 2023 to 2024, structural changes are evident across the sub-sectors. Employment declines in
ports, hinterland logistics, and maritime services. These sub-sectors are closely linked to German foreign trade and evi-
dently respond to the weak economy and geopolitical conflicts. Conversely, shipbuilding, supply industry, and offshore wind

%I The aim is to achieve at least 40 gigawatts of installed capacity by 2035 and at least 70 gigawatts by 2045. At the end of 2024, 1,639
offshore wind turbines with a total capacity of around 9.2 gigawatts were in operation in Germany. See Federal Government: Bes-
chleunigter Ausbau - Mehr Windenergie auf See, URL: https://www.bundesregierung.de/breg-de/aktuelles/windenergie-auf-see-ge-
setz-2022968 (as at: 24 March 2025) and Deutsche WindGuard (2025).
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sectors face employment growth. The economic situation in these sectors has seemingly improved recently. It is driven by
positive cruise industry conditions, government naval orders, a large number of international orders for new ships and a
rapid expansion of offshore wind power.

5.2 Occupational structure

Employment in companies in the maritime sector is distributed across different occupations. The occupations are cate-
gorized using the occupational main groups (2-digit code) and groups (3-digit code) of the German Classification of Occu-
pations 2010.% These breakdown levels balance differentiation of the occupations and sufficient aggregation to ensure
data is not censored under data protection law.

Table 6 displays the 20 most frequent occupational main groups in the maritime sector, representing 94 % of all employees.
They represent the second-highest level of aggregation, providing an overview of the accupational structure in the mari-
time sector. The results indicate that most of the workforce is concentrated in few main groups, with over half in the three
largest and two-thirds are in the top five groups. Conversely, only 14% of employees work in the bottom ten groups.

Table 6
Most frequent occupational main groups in the maritime sector in 2024

Occupational main groups Quantity Change since 2015

Maritime sector 349.049 100,0% 59%
51 Occupations in traffic and logistics (without vehicle driving) 87.614 251% 17.9%
52 Drivers and operators of vehicles and transport equipment 49.652 14,2% -24%
71 Occupations in business management and organisation 47.901 13.7% 03%
25 Technical occupations in machine-building and automotive industry 25.208 12% 0,7%
24 Occupations in metal-making and -working, and in metal construction 20.709 59% -6.4%
27 Occ. in tech. research, development, construction, production planning, scheduling 14.661 42% 58%
26 Occupations in mechatronics, energy electronics and electrical engineering 13.126 38% 56%
61 Occupations in purchasing, sales and trading 1.825 22% 205%
72 Occupations in financial services, accounting and tax consultancy 1.354 21% 45%
43 Occupations in computer science, information and communication technology 6.559 19% 401%
73 Occupations in law and public administration 6.516 19% 24,0%
29 Occupations in food-production and -processing 6.386 18% -6.2%
34 Occupations in building services engineering and technical building services 6.120 18% 16%
22 Occupations in plastic-making, -processing, and wood-working and -processing 5.252 15% -4,0%
84 Occupations in teaching and training 4.384 13% 2%
54 Occupations in cleaning services 4247 12% -1.8%
63 Occupations in tourism, hotels and restaurants 4,156 12% 10,1%
33 Occupations in interior construction 3.828 11% -58%
62 Sales occupations in retail trade 3.81 1% -9.8%
83 Occupations in education and social work, housekeeping, and theology 3.303 09% 419%

Source: DMZ calculations (2025) based on the BA's employment statistics

In terms of the most frequent occupational main groups, three areas can be identified that are characteristic of the mar-
itime sector in Germany. Nearly 40% of employees are involved in transport and logistics-related occupations, with 14.2%
driving vehicles (52) and 25.1% performing other related activities (51). Employees from these groups are present in most
maritime sub-sectors, particularly in hinterland logistics, ports, shipping and maritime services. Occupations in the man-
ufacturing sector form a second group, comprising the occupational main groups 25, 24, 27, 26 and 22. Collectively, they
account for 22.6% of employees, mainly in shipbuilding and the supply industry. The third group includes occupations

32 Cf. chapter 3.
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related to business organization, and commercial activities. Occupations in business management and organization (71)
represent the third largest group of employees, accounting for 13.7%. Additionally, there are occupations related to finan-
cial services, accounting and tax consultancy (72), law and public administration (73), and purchasing, sales and trading (61)
making up 20% of the workforce in the maritime sector. This high proportion can be attributed to the presence of these
professions across every sub-sector.

Since 2015, the number of employees in different occupational main groups has varied. The largest group, 57 Transport and
Logistics, grew by 17.9% in 2024. Notable increases also occurred in the smaller groups 84 Occupations in teaching and
training (21.2%) and 83 Occupations in education and social work, housekeeping, and theology (41.9%). Both are related to
training and education and are largely located in the research, teaching and consulting sub-sector. 73 Occupations in law
and public administration grew by 24%, while 43 Occupations in computer science, information and communication technol-
ogy saw a 40.1% rise.

Employment decreased in seven of the largest occupational main groups. The reduction in employees in 24 Occupations in
metal-making and -working, and in metal canstruction, 22 Occupations in plastic-making, -processing, and wood-working and
-pracessing and 33 Occupations in interior construction are linked to declines in employment in shipbuilding and the supply
industry. There were also fewer employees in the groups 52 Drivers and operators of vehicles and transport equipment, 29
Occupations in food-production and -processing, 54 Occupations in cleaning services and 62 Sales occupations in retail trade.

Table 7 presents the occupational groups at the subsequent lower aggregation level of the KIdB 2010, facilitating an in-
depth analysis of occupational trends. This level is particularly advantageous for investigating the structure and transfor-
mations within specific sub-sectors.

Table7
Most frequent occupational groups in the maritime sector in 2024

Occupational groups Quantity Share Change since 2015

Maritime sector 349.049 100,0% 59%
513 Occ. in warehousing, logistics, postal, other delivery services, cargo handling 56.813 16,3% 204%
521 Driver of vehicles in road traffic 34137 9.8% -3.0%
T4 Office clerks and secretaries 23.766 6.8% -52%
713 Occupations in business organisation and strategy 19.315 55% 32%
251 Occupations in machine-building and -operating 17.875 51% -01%
516 Management assistants in transport and logistics 17.600 50% 94%
244 Occupations in metal constructing and welding 9.017 2,6% -131%
242 Occupations in metalworking 8.769 25% 41%
273 Technical occupations in production planning and scheduling 1.716 2.2% 8,6%
511 Technical occupations in railway, aircraft and ship operation 6.814 20% -10.3%
611 Occupations in purchasing and sales 6.445 18% 18.3%
252 Tech. occ. in the automotive, aeronautic, aerospace, ship building industries 6.404 18% -85%
524 Ship's officers and masters 6.315 18% -106%
263 Occupations in electrical engineering 5.685 16% 89%
262 Technical occupations in energy technologies 5.601 16% 13%
732 Occupations in public administration 5.484 16% 271%
722 Occupations in accounting, controlling and auditing 5.299 15% -16%
525 Drivers/operators of construction and transportation vehicles and equipment 4579 13% -59%
522 Drivers of vehicles in railway traffic 4,302 12% 39.1%
541 Occupations in cleaning services 4247 12% -1.8%

Source: DMZ calculations (2025) based on BA employment statistics
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Two-thirds of employees in the largest occupational main group 51are in 513 occupations in warehousing, logistics, postal,
other delivery services, cargo handling, with one of the strongest increases over the occupational groups of 21.4%. 17,600
employees work as 516 Management assistants in transport and logistics and around 7,000 in 511 Technical occupations in
railway, aircraft and ship operation. Most of the employees in 52 Drivers and operators of vehicles and transport equipment
work as 521 Driver of vehicles in road traffic, making up about 10% of all employees in the maritime sector, while only 1.8%
work as 524 Ship’s officers and masters. Additionally, 1.3% and 1.2% of employees work as 525 Drivers and operators of
construction and transportation vehicles and equipment and as 522 Drivers of vehicles in railway traffic. This distribution is
largely influenced by the high personnel intensity of hinterland transport by truck. The number of 524 Ship’s officers and
masters declined by 10.6 %, reflecting the broader decline in employment in shipping. Since 2015, employment of 522 Drivers
of vehicles in railway traffic has grown by 39.1%, the strongest increase of the groups considered, indicating a shift towards
rail traffic.

5.3 Employee characteristics
5.3.1 Type of employment

The employment structure of the maritime sector in Germany is characterized by a high proportion of employment subject
to social insurance contributions (Figure 5). In 2024, the share was 91%. This distribution is consistent across most sub-
sectors. Only in fishing and aquaculture, in research, teaching and consulting as well as in maritime services the shares
are somewhat lower at around 80%.

Figure 5
Marginal employment and employment subject to social security contributions in the maritime sector
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In comparison to the national economy, the share of employment subject to social insurance in the maritime sector is
nearly 10 percentage points higher and similar to the manufacturing industry, at 93% in 2024. The share has increased by
one percentage point since 2015, mainly due to a disproportionate 11% decline in marginal employment during the COVID-
19 pandemic in 2020. Marginal employment has risen again but not completely recovered. The number of employees subject
to social insurance fell less in percentage terms in 2020 and exceeded the 2019 level in 2022.

5.3.2 Apprentices

The number of apprentices decreased overall during the period under review, falling to 10,796 people, which is 13% lower
in 2024 than in 2015 (Figure 6). This trend contrasts with employment subject to social insurance contributions, which
increased in the same period (seeFigure 5). It should be noted that the development of the number of apprentices does not
directly align with overall employment but rises and falls with a delay of one to three years. For instance, the peak number
of apprentices was observed in 2020, coinciding with a significant drop in employment due to the COVID-19 pandemic. In
2024, the number of apprentices slightly increased for the first time after three years of decline. To contextualize the
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development, it should be examined to what extent the number of training positions and the ability to successfully fill these
positions are influential.

Figure 6
Apprentices in the maritime sector
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The trend in the number of apprentices in the maritime sector mirrors that in the manufacturing industry, transport and
storage and the overall German economy (Figure 7). However, the decline is less pronounced for the economy and the
transport and storage sector which saw decreases of one percent and four percent from 2015 to 2024. The manufacturing
and maritime sectors developed similarly until 2020. Afterward, the number of apprentices in the manufacturing sector
fell more sharply by 19% by 2024 compared to 2015, while maritime apprentices decreased by 13%.

Figure 7
Development of apprentices by economic sector
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Between 2015 and 2024, the proportion of apprentices among employees subject to social security contributions decreased
from 4.2% to 3.4% (Figure 8). In the various sub-sectors, proportions of apprentices ranged from 2% to 10%. Most sub-
sectors showed a declining trend in shares of apprentices. Only marine, shipping and administration and associations
sectors saw slight increases, while the ports sector maintained its level from 2015 to 2024. High proportions of apprentices
can be seen in the industrial sub-sectors hydraulic engineering, shipbuilding and the supply industry, as well as in navy
and shipping. Hinterland logistics ranked fourth-last in 2024 with a share of 2.6%. Due to its size, hinterland logistics has
a strong influence on the overall low proportions of apprentices in the maritime sector.
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Figure 8
Share of apprentices among employees subject to social insurance contributions in the maritime sub-sectors
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5.3.3 Working hours

Part-time employment among social insurance-covered employees grew by 34.2% from 2015 to 2024, totalling 46,210 em-
ployees (Figure 9). Meanwhile, full-time employment saw a modest increase of 3.6%. As a result, part-time positions now
make up 14.6% of the workforce, rising from 11.6%. This trend is evident across all sub-sectors, notably for ports and
shipping, with increases of 8.5 and 5.5 percentage points respectively. The industrial sub-sectors shipbuilding, hydraulic
engineering and the supply industry have lower proportions of part-time employees, of 7% to 10%. In contrast, there are
particularly high proportions in administration and associations as well as in research, teaching and consulting at 39%
and 40%.

Figure 9
Employees subject to social insurance contributions in the maritime sector by working hours
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Compared to the German economy, the maritime sector is experiencing a slightly stronger growth in part-time employment.
However, at 14.6%, the proportion of part-time employees is still significantly lower than the overall economic average of
31% in 2024 and only slightly higher than in the manufacturing industry with 11%.

BA studies show that around 50% of employed women and 12% of men worked part-time in 2023.” The available data for
this study does not allow for a more detailed analysis of employees working hours according to other characteristics.
However, it can be assumed that similar patterns also exist in the maritime sector. Increasing the working hours of part-
time employees could be a way of tapping into additional labour capacity, addressing the issue of skilled labour shortages.
At the same time, improved possibilities for part-time working offer an opportunity to activate additional employment
potential for the maritime sector, for example by improving the reconciliation between work, family and private life.*

b.3.4 Gender

In 2024, approximately 95,000 women and 254,000 men were employed in the maritime sector in Germany (Figure 10).
Between 2015 and 2024, female employment increased by 8.6 %, while male employment grew by 5%. Consequently, the
proportion of women in the maritime sector rose from 26.5% to 27.2%. This is still well below the overall proportion of
women in the economy of just under 48%. This difference is attributed to sector-specific differences in female repre-
sentation. In comparable sectors such as transportation and storage or manufacturing, the proportion of women is at a
similar level.

Figure 10
Employees in the maritime sector by gender
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Almost all maritime sub-sectors recorded an increase in the proportion of women, albeit with considerable differences
between the individual sectors (Figure 11). The distribution follows the overall economic pattern:

* High proportion of women over 50%: Administration and associations as well as research, teaching and consulting.
* Low proportion of women between 10% and 25%: Logistics sub-sectors such as hinterland logistics, port and terminal
operations as well as manufacturing sectors such as the supply industry, shipbuilding and hydraulic engineering.

% See Federal Employment Agency (2024a).
% See German Economic Institute (2024), Tobsch and Holst (2019), Wanger and Weber (2023).
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Figure 11
Share of women in the workforce in the maritime sub-sectors
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Between 2015 and 2020, employment growth for men and women in the maritime sector followed similar paths (Figure 12).
Following the overall decline in 2020, female employment increased at a faster rate than male employment in subsequent
years. This contrasts with the overall economic trend where female employment grew similarly, while the number of male
employees increased more strongly, reducing the proportion of female employees overall. A comparable trend can be seen
in the manufacturing industry. According to the BA, this was influenced by the large influx of refugees during this period,
with male refugees showing higher employment rates.* For the maritime sector, it remains to be clarified whether the
trend was driven by strong female employment or weak male employment. Since 2015, maritime sub-sectors that belong
to the manufacturing industry and traditionally have a high proportion of men have been particularly affected by a weak
or negative employment development.®

Figure 12
Employment trends for men and women by economic sector

15

110

105

100

95 Germany (women) === Germany (men)

—— Maritime sector (women) = ====- Maritime sector (men)
% Manufacturing industries (women) Manufacturing industries (men)
r T T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Source: DMZ calculations (2025) based on BA employment statistics

% See Federal Employment Agency (2024a).

% See sections 5.1and 5.2.
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5.3.5 Age

The age structure of employees in the maritime sector has shown a shift towards older workers since 2015 (Figure 13

The proportion of employees over the age of 54 rose from 22% to 27%.

The number of over-65s grew by more than 50%, but their share remains low at 3.6%.

The 55 to 64 age group recorded an increase of 28%.

The number of 45- to b4-year-olds fell by 20%, reducing their share of the workforce from 28% to 22%.
Younger employees under the age of 35 have been declining since 2019.

This development reflects the demographic trends within the general population. The baby boomer generation is progres-
sively entering the over 55 age group, whereas the younger age groups are notably smaller.” In comparison to overall
employment in Germany, the proportion of individuals aged over 54 in the maritime sector is slightly higher across all
sectors, while the proportion of those under 35 is somewhat lower.

The maritime sector faces substantial challenges due to demographic changes. Over the next decade, a considerable num-
ber of experienced professionals will retire from the workforce. Additionally, the influx of younger workers will be limited
because of declining birth rates. Consequently, it is imperative to develop strategies to recruit enough skilled personnel to
address the overall reduction in the workforce and preserve the existing knowledge within the maritime sector.

Figure 13
Age structure in the maritime sector
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5.3.6 Nationality

Employment of foreign workers has become increasingly important for the German labour market in recent years— includ-
ing the maritime sector. Between 2015 and 2024, the proportion of foreign employees increased from 10% to 19% (

Figure 1). This corresponds to a doubling of the absolute number from 33,000 to 66,000 individuals. The majority of these
employees are subject to social security contributions. It is noteworthy that their share of employment subject to social
security contributions (34%) is even higher than that of German employees (90%).

%7 See Federal Employment Agency (2024b).
26



The following sub-sectors had the highest proportion of foreign employees in 2024:

* Fisheries and aquaculture: 29%
* Hinterland logistics: 29%
« Shipping: already at a high level in 2015 (~20%), only slight increase since then

In contrast, low proportions of foreign employees can be found in the following areas:
* Hydraulic engineering: 6.5%
 Administration and associations: 4.4%

o Navy:2.7%

Figure 14
Proportion of employees of foreign nationality in the maritime sector
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Since 2015, the number of foreign employees has steadily increased, even during the initial phase of COVID-19 in 2020
(Figure 15). Their growth consistently outpaced that of German employees, whose numbers fell in five years between 2016
and 2024. In 2021, 2023, and 2024, the decline in German employees was balanced by the rise in foreign workers, resulting
in overall employment growth in the maritime sector.

The progression within the maritime sector mirrors broader economic trends. In Germany, the employment of foreign
workers increased by 85% between 2015 and 2024, raising their proportion from 10% to 16% among all employees. Con-
currently, the number of German employees decreased, making immigration increasingly pivotal in maintaining labour
market stability.
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Figure 15
Change in employment by nationality in the maritime sector
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The underlying evaluation of the employment statistics does not provide information on the origin of foreign workers in
the maritime sector. However, the BA's Migration Monitor provides general data for Germany:®

* 45% of foreign employees subject to social security contributions are from the European Union (EU).
27% are from European non-EU countries.

11% are from the most frequent countries of origin of asylum seekers outside Europe.®

17% are from other third countries.

Since 2018, third-country nationals have contributed more to employment growth than EU nationals.

The maritime sector is expected to continue depending significantly on international workers in the future to address
demographic-related labour shortages. Both highly qualified and low-skilled individuals from abroad contribute to the sec-
tor. A common occurrence is "downgrading," where immigrants are initially employed in positions below their actual qual-
ifications. Implementing long-term strategies to improve the recognition of foreign qualifications and providing targeted
training opportunities can enhance the utilization of this workforce potential.”

5.3.7 School-leaving certificate

Since 2015, there has been a notable increase in the proportion of employees in the maritime sector possessing higher-
level qualifications (Figure 16). Specifically, the number of employees with an Abitur or Fachabitur increased by 44% by
2024, raising their overall share from 23% to 31%. Conversely, the proportion of employees with a lower secondary school
leaving certificate decreased from 25% to 20%.

This development reflects a trend in Germany: more employees have an Abitur or a vocational diploma, while fewer have a
secondary school leaving certificate (Hauptschule or Volksschule). Overall, this is even more pronounced: in 2024, 36% of
German employees had an Abitur or Fachabitur, while only 16% had a secondary school leaving certificate. This is due to
the increasing number of school leavers with technical college or university entrance qualifications and the continuous
decline in lower secondary school qualifications.

% See Federal Employment Agency (2025h): Migrationsmonitor Deutschland Februar 2025.

% These are: Afghanistan, Eritrea, Irag, Iran, Nigeria, Pakistan, Somalia, Syria.

‘0 Including the European Economic Area and Switzerland.

“See Stiddeutsche Zeitung: Wo die deutsche Wirtschaft von Auslandern abhangt, November 17, 2023, URL: https://www.sueddeut-
sche.de/wirtschaft/migration-wo-die-deutsche-wirtschaft-von-auslaendern-abhaengt-dpa.urn-newsmi-dpa-com-20090101-231117-
99-979362 (as at: 24 March 2025).

2 See Federal Statistical Office (2024).
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Figure 16
School-leaving qualifications of employees in the maritime sector
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5.3.8 Professional qualification

The majority of employees in the maritime sector have a recognized vocational qualification as their highest qualification.
Their number grew by 4% between 2015 and 2019 but fell in 2020 and has since stagnated at a level that is just under 1%
higher than in 2015 (Figure 17). Consequently, their share dropped from 64% to 61%. Meanwhile, employees with academic
qualifications rose by 43% by 2024, increasing their share from 12% to 16%. The proportion of employees without a formal
vocational qualification also rose slightly from 12% to 13%.

This trend towards academization mirrors broader changes in Germany's workforce. The increasing number of graduates
with technical college or university entrance qualifications and the growing number of higher-qualified jobs in the economy
are contributing to this development.®

Figure 17
Professional qualifications of employees in the maritime sector
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% Cf. Federal Statistical Office (2025), Federal Employment Agency (2025¢).
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5.3.9 Requirement level of the profession

A similar trend to that of vocational qualifications can also be seen in the requirement level of the occupations (Figure 18).
Most employees work at the skilled worker level. However, the proportion has slightly declined from 61.4% in 2015 to 58.8%
in 2024. This development corresponds to the change in employees with a recognized vocational qualification (Figure 17).
The proportion of employees in higher-skilled jobs at the specialist and expert levels has increased. Particularly after 2021,
a stronger growth is observable in these groups. The number of specialists rose to 11% above the 2015 level by 2024, while
the number of experts increased by 19%. At the same time, the proportion of employees in occupations with a low require-
ment level has risen slightly since 2015. However, this increase significantly leveled off in 2023, and there was a decline in
this group in 2024. This development can also be attributed to the changes in the structure of professional qualifications
and indicates a gradual shift towards more highly skilled occupations in the maritime sector.

Figure 18
Requirement level of the work performed by employees in the maritime sector
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6. Conclusion

Germany's maritime sector relies on the recruitment of qualified specialists to effectively fulfil its economic functions. The
DMZ aims to create a comprehensive, scientific data basis on employment trends in the maritime sector in order to provide
decision-makers from politics and business with a solid information base on current labour market issues such as demo-
graphic change, securing skilled workers and recruiting young talent. This paper presents the definitions for determining
the maritime sector, the methodology for calculating employment and the results of the employment analysis for the period
between 2015 and 2024.

As part of a project in cooperation with ISL, ETR and DMZ, the definition of the maritime sector and the methadology for
calculating employment were established. The definition of the maritime sector includes the sub-sectors research and
teaching, consulting, fisheries and aquaculture, port and terminal operations, hinterland transport and logistics, marine,
maritime service providers, offshore wind, shipbuilding, shipping, administration and assaciations, hydraulic engineering
and the supplier industry. Employment is determined based on the BA's employment statistics, considering number of
employees, occupations and characteristics such as age, gender, nationality and qualifications. The WZ08 classification
is used to allocate employees within maritime sub-sectors. As not all economic activities can be directly allocated to the
maritime sector, the share of maritime employment is determined for many sub-sectors using additional information and
assumptions. This enables a well-founded extrapolation of employment in the maritime sector.

The results of the study indicate that employment in the maritime sector increased by 5.9%, reaching approximately
349,000 individuals between 2015 and 2024. The decline in employment during the COVID-19 pandemic was successfully
reversed by 2022. Despite the weaker economic performance in Germany, slight growth in employment continued in 2023
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and 2024. This positive trend within the sector can be attributed to diverse developments across the sub-sectors. Hinter-
land logistics and, since 2021, offshore wind energy have seen particularly strong growth. Conversely, three sub-sectors
— supply industry, shipping, and port operations — experienced a decline in employee numbers. The occupational distri-
bution reveals that 40% of employees are engaged in transport and logistics roles, including vehicle operation. The sec-
ond largest occupational group, comprising 18% of employees, includes positions in administration, management, and
general commercial occupations.

The analysis of personal and employment characteristics reveals significant trends within the maritime sector. Despite an
overall positive employment trend, the number of apprentices has decreased by nearly 15% since 2015. However, an upward
shift was observed in 2024, following three years of decline. A continuous rise in the proportion of female employees has
been noted, as employment growth among women has exceeded that among men, contrary to the general economic trend.
Additionally, demographic changes are evident; the age structure is increasingly skewed towards older employees over the
age of bb, while the employment rate for individuals under 35 has shown a marked decline. A pivotal factor contributing to
the positive employment growth within the sector is the substantial increase in employees of foreign nationality. This
figure has more than doubled since 2015, whereas the number of German employees has seen only moderate growth. There
is also a noticeable trend toward higher educational qualifications and more highly qualified positions within the maritime
sector.

This study offers comprehensive insights into developments of employment in the maritime sector and trends in the em-
ployment structure. The analysis of employee characteristics provides cross-sectoral key points for strategic personnel
planning, helping to secure skilled workers and address demographic challenges. Key factors include:

What opportunities are there to attract more young people to vocational training in the maritime sector?

How will sectoral and company expertise be retained when a large number of employees reach retirement age in the
upcoming years?

What incentives can help to activate potential workers from specific groups for the maritime sector?

What do trends such as digitalization and decarbonization mean for the employment structure of the future?

Overall, the employment situation in the maritime sector is robust. There are different structural developments in the sub-
sectors that require more in-depth analysis. The methodology used allows for more detailed analyses of individual sub-
sectors. In particular, the evaluation of detailed occupational information at sub-sector level is suitable for identifying
structural changes in employment and interpreting them in conjunction with employee characteristics. In addition, the
methodology enables examining specific characteristics more closely through targeted data evaluations by the BA. For
example, more precise information on apprentices or employees of foreign nationality can be obtained by crossing char-
acteristics.

The DMZ aims to continuously develop and expand the methodology and conduct ongoing evaluations. Parts of the meth-
odology for which the underlying information cannot be taken directly from the WZ08 and for which information on the
sector structure is based on the initial study from 2021 for the year 2018 must be adapted in particular.* Without adaptation,
results will become less accurate over time due to structural changes in the sub-sectors. The sub-sectors supplier industry,
offshore wind and hinterland logistics are particularly relevant due to their high employment levels. Additionally, new de-
velopments in the maritime sector should be observed in order to integrate emerging areas into future analyses if neces-
sary.

% See chapter 4, BMWi (2021).
31



Literature

Federal Employment Agency: Fachstatistiken: Beschaftigung. Available online at https://statistik.arbeitsagen-
tur.de/DE/Navigation/Statistiken/Fachstatistiken/Beschaeftigung/Beschaeftigung-Nav.html (accessed on 24 March 2025)

Federal Employment Agency: Grundlagen: KIdB 2010 - Gberarbeitete Fassung 2020. Available online at https://statistik.
arbeitsagentur.de/DE/Navigation/Grundlagen/Klassifikationen/Klassifikation-der-Berufe/KldB2010-Fassung2020
/KIdB2010-Fassung2020-Nav.html (accessed on 24 March 2025)

Federal Employment Agency (2024a): Die Arbeitsmarktsituation von Frauen und Mannern 2023. In: Berichte: Blickpunkt
Arbeitsmarkt, Juli 2024, available online at https://statistik.arbeitsagentur.de/DE/Statischer-Content/Statistiken/The-
men-im-Fokus/Frauen-und-Maenner/generische-Publikationen/Frauen-Maenner-Arbeitsmarkt.pdf?__blob=publication-
File (accessed on 24 March 2025)

Federal Employment Agency (2024b): Situation Alterer am Arbeitsmarkt. In: Berichte: Blickpunkt Arbeitsmarkt, November
2024, available online at https://statistik.arbeitsagentur.de/DE/Statischer-Content/Statistiken/Themen-im-Fokus/Demo-
grafie/Generische-Publikationen/Aeltere-amArbeitsmarkt.pdf?__blob=publicationFile (accessed on 24 March 2025)

Federal Employment Agency (2025a): Glossar der Statistik der Bundesagentur fir Arbeit. In: Grundlagen: Definitionen
Marz 2025, available online at https://statistik.arbeitsagentur.de/DE/Statischer-Content/Grundlagen/Definitionen/Glos-
sare/ Generische-Publikationen/Gesamtglossar.pdf?__blob=publicationFile (accessed on 24 March 2025)

Federal Employment Agency (2025b): Migrationsmonitor Deutschland Februar 2025. Available online at https://statistik.
arbeitsagentur.de/Statistikdaten/Detail/Aktuell/migrationsmonitor/migrationsmonitor/migrationsmonitor-d-0-
xlsx.xIsx?__blob=publicationFile&v=1(accessed on 24 March 2025)

Federal Employment Agency (2025c¢): Blickpunkt Arbeitsmarkt: Akademikerinnen und Akademiker. Marz 2025, available
online at https://statistik.arbeitsagentur.de/DE/Statischer-Content/Statistiken/Themen-im-Fokus/Berufe/Akademiker-
[nnen/Allgemeiner-Teil/Generische-Publikationen/1-5-Sozialversicherungspflichtige-Beschaeftigung.pdf?__blob=publica-
tionFile&v=10 (accessed on 24 March 2025)

BMVI (ed.)(2019), Federal Ministry of Transport and Digital Infrastructure: Untersuchung der volkswirtschaftlichen Bedeu-
tung der deutschen See- und Binnenhafen auf Grundlage ihrer Beschaftigungswirkung. Bremen 2019, available online at
https://www.verkehr.fraunhofer.de/content/dam/verkehr/de/documents/waterborne/U.pdf (accessed on 24 March 2025)

BMWi (ed.)(2021), Federal Ministry for Economic Affairs and Energy, Brauninger, M.; Maatsch, S. et al.: Maritime
Wertschdpfung und Beschaftigung in Deutschland. Bremen 2021, available online at https://www.bmwk.de/Redaktion/DE/
Publikationen/Maritime %20Wirtschaft/Maritime-Wertsch%C3 %B6pfung-Studie-Endbericht.pdf ?__blob=publication-
File&v=8 (accessed on 24 March 2025)

BMWK (2023), Federal Ministry for Economic Affairs and Climate Action: Bruttobeschaftigung durch erneuerbare Energien
2000 bis 2022, available online at https://www.bmwk.de/Redaktion/DE/Downloads/E/ee-beschaeftigte-2000-
2022.pdf?__blob=publicationFile&v=6 (accessed on 24 March 2025)

BMWK, Federal Ministry for Economic Affairs and Climate Action: Branchenfokus Maritime Wirtschaft. Available online at
https://www.bmwk.de/Redaktion/DE/Textsammlungen/Branchenfokus/Industrie/branchenfokus-maritime-
wirtschaft.html (accessed on 24 March 2025).

Federal Government: Beschleunigter Ausbau - Mehr Windenergie auf See. Available online at https://www.bundesregie-
rung.de/ breg-de/aktuelles/windenergie-auf-see-gesetz-2022968 (accessed on 24 March 2025)

Brandt, A.; Buser, B.; Damberg, J.; Dickow, M. Ch.; Hahn, C.; Meyer, S.; Thierstein, A. (2009): Die Maritime Industrie in der
Metropolregion Hamburg. In: RegioPol - Zeitschrift fir Regionalwirtschaft, Nr. 1/2009, S. 135-147.

32



DMZ, German Maritime Centre: Our priorities. Available online at https://dmz-maritim.de/en/priorities/ (accessed on 24
March 2025).

Deutsche WindGuard GmbH: Status des Offshore-Windenergieausbaus in Deutschland (various years). Available online at
https://www.wind-energie.de/presse/pressemitteilungen/ (accessed on 24 March 2025).

Deutsche WindGuard GmbH: Status des Offshore-Windenergieausbaus in Deutschland - Jahr 2024. Varel, 2025, available
online at https://www.wind-energie.de/fileadmin/redaktion/dokumente/publikationen-oeffentlich/themen/06-zahlen-
und-fakten/20250204_Status_des_0ffshore_Windenergieausbaus_Jahr_2024.pdf (accessed on 24 March 2025).

European Commission (ed.)(2012): Blue Growth - Scenarios and Drivers for Sustainable Growth from the Oceans, Seas and
Coasts, Final report. Rotterdam/Brussel 2012, available online at https://maritime-forum.ec.europa.eu/document/ down-
load/dd6e0bfd-bd35-44f4-9ak4-603190abbd31_en?filename=Blue %20Growth %20Final % 20Report %2013092012.pdf (ac-
cessed on 24 March 2025)

European Commission (ed.)(2017), CETMAR, COGEA, Executive Agency for Small and Medium-sized Enterprises and POSEI-
DON: Study on the establishment of a framework for processing and analysing of maritime economic data in Europe -
Final report. Publications Office, 2017, available online at https://data.europa.eu/doi/10.2826/97472 (accessed on 24
March 2025)

European Commission (ed.)(2023), Directorate-General for Maritime Affairs and Fisheries, Joint Research Centre, Borri-
ello, A.; Calvo Santos, A.; Ghiani, M. et al.: The EU blue economy report 2023. Publications Office of the European Union,
Luxemburg 2023, available online at https://data.europa.eu/doi/10.2771/7151 (accessed on 24 March 2025)

German Economic Institute (2024): Fachkrafte-Studie 2024: Teilzeit ist ein Teil der Lésung. Available online at
https://www.iwkoeln.de/fileadmin/user_upload/Studien/KOFA_kompakt_und_Studien/2024/Koopera-
tionsstudie_KOFA_meinestadt.de_Teilzeit_ist_ein_Teil_der_L%C3 %B6sung-2024.pdf (accessed on 24 March 2025)

German Association for Marine Technology: Arbeitsfelder. Available online at https://www.maritime-technik.de/ar-
beitsfelder (accessed on 24 March 2025).

Kildow, J.T. und Mcligorm, A. (2010): The importance of estimating the contribution of the oceans to national economies.
In: Marine Policy, Elsevier, vol. 34(3), available online at https://doi.org/10.1016/j.marpol.2009.08.006 (accessed on 24
March 2025)

Kildow, J.T. und Park, K.S. (2014): Rebuilding the Classification System of the Ocean Economy. In: Journal of Ocean and
Coastal Economics (1) 4, available online at https://doi.org/10.15351/2373-8456.1001 (accessed on 24 March 2025)

Kwiatkowski, J. und Zaucha, J. (2023): Measuring the blue economy in the EU: The Polish experience. In: Frontiers in Ma-
rine Science vol. 10, available online at https://www.frontiersin.org/journals/marine-science/articles/10.3389/
fmars.2023.1129075/pdf (accessed on 24 March 2025)

Laaser, C.; Bothe, M.; Schrader, K.; Bencek, D.; Christensen, B. (2020): Die Maritime Wirtschaft Schleswig-Holsteins: Struk-
turen und dkonomische Bedeutung. In: Kieler Beitrage zur Wirtschaftspolitik No. 27, Institut fiir Weltwirtschaft (IfW), Kiel
2020, available online at https://www.econstor.eu/bitstream/10413/226033/1/1738634019.pdf (accessed on 24 March 2025)

Lehr, U.; Nitsch, J.; Kratzat, M.; Lutz, C.; Edler, D. (2008) Renewable energy and employment in Germany. In: Energy Policy,
Elsevier, vol. 36(1), S. 108-117, available online at: https://www.sciencedirect.com/science/arti-
cle/abs/pii/S0301421507003850 (accessed on 24 March 2025)

Morrissey, K. (2017): Economics of the Marine: Modelling Natural Resources. London: Rowman & Littlefield 2017

33



Morrissey, K. und 0'Donoghue, C. (2013): The role of the marine sector in the Irish national economy: An input-output anal-
ysis. In: Marine Policy, Elsevier, vol. 37(C), S. 230-238, available online at https://doi.org/10.1016/j.marpol.2012.05.004 (ac-
cessed on 24 March 2025)

OECD (ed.)(2016), Organisation for Economic Co-operation and Development: The Ocean Economy in 2030. OECD Publish-
ing, Paris 2016, available online at http://dx.doi.org/ 10.1787/9789264251724-en (accessed on 24 March 2025)

0'Sullivan, M.; Edler, D.; Lehr, U. (2018): Okonomische Indikatoren des Energiesystems - Methode, Abgrenzung und Ergeb-
nisse fir den Zeitraum 2000-2016. In: GWS Research Report Series 18-1, available online at: https://papers.qws-
os.com/gws-researchreport18-1.pdf (accessed on 24 March 2025)

0'Sullivan, M. und Edler, D. (2020): Gross Employment Effects in the Renewable Energy Industry in Germany: An Input-Out-
put Analysis from 2000 to 2018. In: EconStor Open Access Articles and Book Chapters, ZBW - Leibniz Information Centre
for Economics, vol. 12(15), available online at https://www.econstor.eu/bitstream/10419/223231/1/0Sullivan-sustainability-
employment-vv.pdf (accessed on 24 March 2025)

0'Sullivan, M.; Eschmann, J.; Edler, D.; Ulrich, P. (2023): Okonomische Indikatoren des Energiesystems - Produktion, Inves-
titionen und Beschéaftigung. In: GWS Research Report Series 23-4, available online at https://papers.qws-0s.com/gws-
researchreport23-4.pdf (accessed on 24 March 2025)

Federal Statistical Office (2008): Systematik der Klassifikation der Wirtschaftszweige mit Erlauterungen. Wieshaden 2008.
Available online at https://statistik.arbeitsagentur.de/DE/Statischer-Content/Grundlagen/Klassifikationen/Klassifikation-
der-Wirtschaftszweige/Generische-Publikationen/Systematik-mit-Erlaeuterungen-W7-2008-PDF.pdf;jses-
sionid=A88F3B4A4CE20FEE C98642836795A0B1?__blob=publicationFile&v=b (accessed on 24 March 2025)

Federal Statistical Office (2024): Bildungsstand der Bevdlkerung - allgemeiner Schulabschluss, Personen in 1000. Availa-
ble online at https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsindi-
katoren/bildungsstand-tabelle.html (accessed on 24 March 2025)

Federal Statistical Office (2025): Qualitat der Arbeit - Erwerbstatige in hochqualifizierten Berufen. Available online at
https://www.destatis.de/DE/Themen/Arbeit/Arbeitsmarkt/Qualitaet-Arbeit/Dimension-6/erwerbstaetige-hochqualiiziert-
berufe.html (accessed on 24 March 2025)

Stiddeutsche Zeitung (2023): Wo die deutsche Wirtschaft von Auslandern abhangt. 17. November 2023, available online at
https://www.sueddeutsche.de/wirtschaft/migration-wo-die-deutsche-wirtschaft-von-auslaendern-abhaengt-dpa.urn-
newsml-dpa-com-20090101-231117-99-979362 (accessed on 24 March 2025)

Tobsch, V. und Holst, E. (2019): Potenziale unfreiwilliger Teilzeit in Deutschland. In: SOEPpapers on Multidisciplinary Panel
Data Research, 1032-2019, available online at https://www.diw.de/documents/publikationen/73/diw_01.c.622155.de/
diw_sp1032.pdf (accessed on 24 March 2025)

UNCTAD (ed.)(2021), United Nations Conference on Trade and Development: Towards a Harmonized International Trade
Classification for the Development of Sustainable Ocean-based Economies. New York 2021, available online at
https://unctad.org/system/files/official-document/ditcted2020d4_en.pdf (accessed on 24 March 2025)

VACAD (2025), Association of Air Cargo Dispatchers of Germany: Quartalszahlen zu Umschlagsmengen und Beschéftigung.
available online at http://www.vacad.org/ aktuelles.html (accessed on 24 March 2025)

VDMA, Verband Deutscher Maschinen- und Anlagenbau - Marine Equipment: Konjunkturspiegel der Schiffbau- und Offs-
hore-Zulieferindustrie (various years). Hamburg

Wanger, S. und Weber, E. (2023): Arbeitszeit: Trends, Wunsch und Wirklichkeit. In: IAB-Forschungsbericht 16/2023, availa-
ble online at https://doku.iab.de/forschungsbericht/2023/fb1623.pdf (accessed on 24 March 2025)

34



wind:research (2019): Wertschopfung der Offshore-Windenergie in Deutschland: Regionale Verteilung und Entwicklung der
Marktteilnehmer und der Arbeitsplatze. Bremen 2019, available online at https://www.wab.net/fileadmin/media/Down-
loads/ Broschueren/Wertschoepfungsstudie_windresearch.pdf (accessed on 24 March 2025)

wind:research (2022): Wertschdpfung der Offshore-Windenergie in Deutschland: Regionale Verteilung und Entwicklung
der Marktteilnehmer und der Arbeitsplatze. Bremen 2022, available online at https://www.windresearch.de/down-
load/220322_ Brosch%C3%BCre_WS_Offshore_2_DRUCKEREI.pdf (accessed on 24 March 2025)

35



