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Vorangegangene Forschungen zu den Auswirkungen der Digitalisie-
rung auf Jobs behandeln die Immobilienbranche nur am Rande und
gehen nicht auf die branchenspezifischen Eigenschaften ein. In die-
ser Studie wird das Substitutionspotenzial von Berufen in der Im-
mobilienwirtschaft mit dem Schwerpunkt der deutschen Immobili-
enbranche untersucht. Aus der Analyse des wirtschaftsstarken
deutschen Immobiliensektors lassen sich erste Erkenntnisse flr
Europa ableiten. Dazu wird eine umfangreiche Datenbank der Bun-
desagentur flir Arbeit zur ldentifizierung von 286 Berufen in der
Immobilienbranche genutzt und mit einer Datenbank des Deutschen
Instituts fur Arbeitsmarktforschung kombiniert, welche Aussagen
uber den Anteil an automatisierbaren Tatigkeiten von Berufen trifft.
Die vorliegende Studie folgt dem Ansatz von Denger/Matthes (2018)
und berechnet so das Substitutionspotenzial von Arbeitsplatzen im
Immobiliensektor. Fiir die untersuchten 286 Berufe ergibt sich, dass
durchschnittlich 47% der Tatigkeiten durch die aktuellen technolo-
gischen Moglichkeiten ersetzt werden konnen. Die Digitalisierung
fuhrt aber auch zu neuen Maglichkeiten, wodurch sich weitere Be-
rufsfelder und Tatigkeiten ergeben. Dieser Beitrag zeigt das Aus-
maf} des zu erwartenden Strukturwandels fir Berufe in der Immobi-
lienwirtschaft auf: Jeder zweite Job wandelt sich.

Previous research on automation and job disruption is only margin-
ally related to the real estate industry and its characteristics. This
study examines the substitution potential of occupations in the real
estate sector, with an emphasis on the German real estate industry.
Since Germany is the largest EU economy insights for the German
real estate market allow a first approximation for Europe. For this,
an extensive database of the German Federal Employment Agency
containing 286 occupations is combined with a database of the Ger-
man Institute of Employment Research reflecting to what extent
tasks within jobs can be automated by current technical capabilities.
This study follows the task-based approach of Dengler/Matthes
(2018), thus calculating the substitution potential of jobs in the real
estate sector, revealing that for the 286 identified occupations and
their respective tasks a weighted average of 47% can be substituted
through current technological capabilities. This research quantifies




Schlagwérter (dt.):

Schlagwérter (en.):

the magnitude of the job killer aspect of digitization in the real es-
tate sector. However, digitization also has a job motor aspect.
Thanks to digitization, new jobs will arise. This contribution indicates
the extent of the structural change the real estate sector has to face
due to digitization: one out of two real estate jobs will have to be re-
created.

Digitalisierung, Automatisierung, Beschaftigung, Immobilien, Sub-
stitutionspotenzial, Strukturwandel

Digitization, Automation, Disruption, Employment, Real Estate, Sub-
stitution Potential, Structural Change
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The Challenges for Jobs 1

The Challenges for Jobs

When the popular media routinely run article titles like ‘A World Without Work'?, there is a
strong indication that an issue has reached a significant level of critical mass. There is no
disputing that new technologies (NT) are disrupters to labor and vocational categories,
however, the levels of disruption and its impact are not agreed on. At the same time, the
utilization of NT's leads to new possibilities and job areas that are being created. These jobs
differ in their complexity and demands, and therefore are often better paid.

Innovation and its impact on labor is part of structural change. Pessimistic views in the last
year are frequently based on insights from Frey and Osborne who quantified the impacts of
NT's on labor markets in the United States.? Accordingly, 47% of jobs are subject of being
substituted by NT's until 2030. Various studies have used the results of Frey and Osborne by
transferring the codes of American occupations to other countries?, according to the Inter-
national Standard Classification of Occupations (ISCOJ). However, these studies follow the
approach that it is not entire professions that can be replaced by NT's, but rather activities
leading to a significantly lower share of jobs that are being threatened to be substituted by
computers. Arntz et al. (2017) maintain that there is evidence to support an impact of a 9%
to 11% job loss in OECD countries caused by digitization.* For the purpose of serving as a
literature review to a wider study that specifically aims at the impact of NT's on real estate,
the focus of the following will ask whether there is anything emergent about the current
transformations and a long history of previous disruptive phases.

Wage stagnation has been an important economic force that has occurred steadily since the
1980's among Organization for Economic Co-operation and Development (OECD) nations.
Stagnation means that wages are relatively flat and do not rise at the rate of inflation.
Among these OECD countries, this is a reversal of economic trends that have defined most
of the Twentieth Century and was accelerated in particular, during the post-World War Two
period. It is a period where the most prominent factor of this trend is that each subsequent
generation had more wealth and disposable income than the previous. The consequence of
this stagnation is that little growth is occurring and lower relative wages means that capital
is not circulating in the economy given that people simply have less disposable income to
spend.® The economy has stagnated, but capital or profit has increased and this is explained
through fewer workers creating more profit and also, a shift toward the financialization of
the economy. At the same time, Gregory et al. conclude that from 2000 to 2010 there has
been a steady increase in labor demand.¢ In spite of this shift on the other hand, rising un-
employment has not been an outcome through the processes of automation that have oc-
curred so far.” Within the context of Artificial Intelligence (Al], Machine Learning (ML) and
robotics, these general factors raise a number of important variables for consideration be-
cause they make the impact of these new technologies difficult to measure.

"s. Thompson (2015)

2 5. Frey/Osborne (2013)

3yvgl. Bonin et al. (2015; Dengler/Matthes (2015); Brzeski/Burk (2015)
4s. Arntz et al. (2017), S. 1

5s. Picketty (2014), S. 10ff.

6. Gregory et al. (2016)

7s. Arntz et al. (2017), S. 21




The Challenges for Jobs 2

When the data concerning wage stagnation is combined with the analysis of large sets of tax
returns in the US and France over a fifty-year period, a number of competing theories
emerged as plausible explanation for this.® One theory was that through the erosion of the
bargaining power of labor wages have stagnated. A second major theory was that outsourc-
ing of tasks and globalization of production are the most significant drivers of stagnation.
Manufacturing and then service sector jobs have continually been moved from developed
economies to emerging economies because of lower standards for regulation.? After a peri-
od of stagnation being explained by theories about bargaining power shifts and globaliza-
tion, a new set of evidence began to present NT's as the most important driver to this trend.
However, the wider use of NT has various, mutually conflicting consequences. Variables of
influence like globalization and political policies, cannot be completely separated from NT's
as a factor for job loss and the de-skilling of labor which has resulted in lower wage forms
of employment. Frey and Osborne assert that this creates a greater "polarization” between
skilled and unskilled labor and therefore "a hollowing-out of middle-income jobs".1°

The following will examine the level of disruption on the real estate sector in particular.
There is an important and conflicting set of assumptions and conclusions that make this
difficult to determine. For reasons that will be outlined in the Literature Review, this study
will take the task-based approach to automation or substitution potential defined by
Dengler and Matthes in order to determine the share of jobs in the German real estate in-
dustry that is affected by digitization.’” The study concludes with a discussion on the re-
maining tasks for human beings in the real estate industry.

8 s. Picketty (2014])

7s. Addo (2016)

10 Frey/Osborne (2017), S. 42

"'s. Dengler/Matthes (2015); Dengler/Matthes (2016)




Literature Review 3

Literature Review

NT's can be understood as having a long history within the capitalist economy. The mecha-
nization of labor can be traced to the steam powered machines that replaced hand weaving
in the clothing industry in the late 1700's and early 1800°s. This economic transformation to
industrialization also contributed to an early reactionary backlash, which led to protests by
workers in England between 1811 and 1816 when these new machines were blamed for
unemployment and low wages. Consequently, the manufacturing equipment was damaged
by workers.'? Industrialization and automation were furthered when the Ford model of pro-
duction was invented and then, quickly adopted by other types of industries. Henry Ford
introduced the assembly line model of production whereby individuals become specialized
in only one area of manufacturing and this division of labor made production more stream-
lined and created greater output. The automation of tasks and the deskilling of labor are not
new. Likewise, neither is the criticism of automation that has historically been based on the
loss of employment and the de-skilling of existing work tasks. However, the counterweight
to this trend has been the economic gains that have emerged as a result. Various areas of
employment have been created by the technological change that has led to an expansion of
entire sectors such as electronics and computer related fields. For example, Bessen (2016)
presented a comprehensive data set of 317 types of jobs that were being replaced by auto-
mated technologies driven by computerization and demonstrated that newly created types
of employment far exceeded the losses caused by automation.’ Based on the structure of
industrialization within a historical context, DeCanio (2016) presents a data analysis of tasks
and substitution potential, and concludes that wage levels will decrease, and that although
NT's create new opportunities in fields like engineering, the overall outcome will be the de-
skilling of labor.4

There are a number of criticisms to this historically driven approach to job market changes.
An important criticism of is related to market capitalization and value creation. West (2018])
looks at the relationship between market capitalization and employment and compares
data taken from 1962 and 2017. In 1962 the two largest companies in terms of market value
were AT&T with a value of USD$ 20B (2017) with 564,000 employees and General Motors
with a USD$ 12B (2017) value and 605,000. In 2017, Apple had a market capital share of
USD$ 800B with 116,000 employees and Google/Alphabet had USD$ 670B and 73,992 work-
ers. In other terms, Apple generated forty times the wealth as AT&T with a fifth of the full-
time employees.’ As a good example of this wealth generation process achieved by few,
two individuals developed Android with less than $ 10,000 and then sold this in less than a
year to Google for a $ 1B and at the point of sale they employed 50 individuals.’ While some
maintain that more jobs have been created by the overall computerization, there are im-
portant features in current technologies that have to be considered for future projections."

125 DeCanio (2016); Frey/Osborne (2017), S. 23
3. Bessen (2016)

%4 s DeCanio (2016)

155 West (2018)

16 5. Madridakis (2017)

7vgl. Bessen (2016), S. 7
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Although in the past there was a link between employment growth and innovation, in the
future other factors specific to new technologies might generate value without employment
growth.

Al can be seen as an example of different value creation in the context of social media and
the platform economy. In 2017, Facebook had a market value of USD$ 441B with 18,770
employees.'® The Facebook revenue was generated through the use of clients” data for the
purposes of generating advertising, marketing and market research, and the means for this
was the Al employed in data mining/collection and data-analytics. Platform models are
achieving the same by having algorithms and not humans connect customers with service
providers and then, collecting a fee through this human-less transaction. Facebook’s mar-
ket value to employee ratio is significantly greater than either Apple or Google.

Within the real estate industry, the platform economy and the use algorithms is likewise
growing. Conway (Conway, 2018) identifies 9 major industry areas where 71 software appli-
cations and web-based platforms are emerging that replace human tasks and occupations.
A number of these real estate areas include data analytics and platform applications that
connect buyers and sellers, borrowers and lenders, customers and legal documents, cus-
tomers and valuations. These areas are data driven Al applications, thus algorithms rather
than people generate value.

Other areas are using more NT's and change the tasks performed by the human employees.
The fastest growing area is buildings and operations management where remote security
systems, smart home technologies and robotics used in cleaning and maintenance are al-
ready having a significant impact. Further, new possibilities emerge through 3D technolo-
gies employed in viewing properties and through 3D printing. Thus, an image can be quickly
generated into an entire model of a building or a neighborhood area. Companies like Doxel,
OpenSpace, and Airworks specialize in digital photo-capturing buildings and construction
sites by having cameras that are fixed, mounted on robots, on drones and construction
worker hats.!” Conway identifies how NT's including Al, machine learning and big data cre-
ate opportunities in the real estate sector because of their positive results in data-
gathering, distribution, and analytics, automated valuation models, risk assessment, com-
munications, and business processes. Furthermore, that are additional emergent areas
such as Augmentation and Space Planning, Geospatial Analytics, and the Internet of Things
(I0T). Augmentation and Space Planning is the use of video capturing to create accurate 3D-
ready spatial/building information. Geospatial Analytics includes how this data is processed
into 3D-models, drawings, or animated formats. Conway defines this emerging real estate
processes in the following terms: "Geospatial analysis is the gathering, display, and manip-
ulation of imagery, GPS, satellite photography and historical data, described explicitly in
terms of geographic coordinates or implicitly, in terms of a street address, postal code, or
forest stand identifier as they are applied to geographic models”%.

85 West (2018]
1?s. Conway (2018]), S. 18
2 Conway (2018), S. 47
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Deloitte shows that the real estate service of the future must move away from the pure op-
erational management of the buildings to a holistic approach that ensures that the custom-
ers are able to function.?

Where some tasks such as a telephone dispatcher who would have conventionally connect-
ed a taxi driver with a customer have been replaced by the Al contained in phone apps, oth-
er tasks such as building maintenance, construction, and manufacturing will continue to
require human participation. All of these areas are significant to the real estate business in
particular. These discrepancies in drivers of automation versus job growth, significantly
impact the theories that underpin future predictions in employment.?? By contrast, the liter-
ature as a whole identifies variables such as hand precision and human to human contact
as areas that will continue to be decisive for human employment. These tasks cover front
line health care and surgery, hair cutting, cultural production and the arts. Furthermore,
areas with soft skills like creative and social intelligence will be the types of non-routine
tasks that cannot be replaced.?

There are a number of considerations regarding automation and gender. Dengler and Mat-
thes demonstrate that male dominated vocations will be significantly more impacted than
conventionally female jobs; however, it does not follow that the demand will increase for
women because of this shift given that gender roles have determined both career choices,
but also the social value placed on certain areas of work.? A study of Pricewaterhouse-
Coopers LLP (2017) reveals similar findings, stating that female workers could be more
affected by automation in the short term, but male jobs are more at risk of being automated
in the long term.? Males have dominated areas like manufacturing and facility related pro-
duction occupations, and these are among the highest in terms of substitution potential.?
There is a limitation of looking at the change in supply and demand terms, given that there
are considerations about how value is determined, and where women's work has been sub-
ject to the devaluing caused by patriarchy. This raises the important issue about how a job is
evaluated and how consistent the automation design systems are when they are broken
down into specific tasks.?

In the existing literature, there is a wide range of the effects of NT on employment num-
bers. At the high end of the predicted numbers are studies like Bowles? who predict a loss
of 60% of jobs due to NT and the Frey and Osborne study?, cited over 3,500 times, that pre-
dicts that by 2030 47% of analyzed 730 occupations will disappear through automation. By
contrast, on the low end of the scale, Arntz et al.?0 take a different approach by measuring
automated tasks against full occupations, predict that only 9 % to 11 % of all jobs in OECD
countries will be lost. To demonstrate the importance of tasks as opposed to isolating the

21 5. Deloitte (2018)

22ygl. Arntz (2017), S. 9; DeCanio (2016)

2 s, Frey/Osborne (2017), S. 5

2ygl. Dengler/Matthes (2015), S. 8

% g, PricewaterhouseCoopers LLP (2017)

2% 5. Dengler/Matthes (2015), S. 12

275, Arntz et al. (2016), S. 12

28 5 Bowles (2014)

2 5. Frey/Osborne (2013), S. 37; Frey/Osborne (2017), S. 38
30 s Arntz et al. (2017), S. 4
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automation of whole occupations, Arntz et al. use the data for the Frey and Osborne study
(2013) that concluded that 47% of all jobs will be lost and reduced it to 9% by isolating the
tasks within the jobs rather than the jobs themselves.?' The occupations defined by the sub-
stitution potential based on five tasks that include: manual non-routine tasks, interactive
non-routine tasks, manual routine tasks, cognitive routine tasks and analytical non-routine
task.3? Another international comparison is carried out by Nedelkoska and Quintini (2018).
According to this, 14% of all jobs in OECD countries can be highly automated. For all 32
OECD countries analyzed in the study, this means 66 million jobs. Looking at the automation
potential from 50-70%, it is even 32% of all jobs. This shows that structural changes are to
be expected in large areas of the world of work as a result of digitization.3?

A study of the McKinsey Global Institute (2017) emphasizes on the job creation aspect of
digitization. While NT’'s do replace jobs, they are creating new work possibilities. According-
ly, one third of the newly emerged jobs of the past 25 years in the United States are directly
linked to NT's i.e. IT management and app creation. The study further underlines the im-
portance of NT's on economies and their productivity.3

The literature review presented has emphasized that the cross relational data and struc-
tural elements that has be used to describe the general trends within employment and au-
tomation can be applied to the real estate industry. What is unique to real estate, are the
sub specialty areas like an emerging online and platform-based services that are already
disrupting the real estate business as it has been conventionally run.

31s. Arntz et al. (2017),S.5

32 5. Dengler/Matthes (2015), S. 6

3 5. Nedelkoska/Quintini (2018)

3% 5. McKinsey Global Institute (2018)
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Methodology & Results

Previous research has shown that it is not entire professions that can be automated, but
rather tasks within occupations. In the following, the substitutability potential of occupa-
tions within the real estate industry in Germany is examined. The substitutability potential
of an occupation is defined via the proportion of routine activities, which are likely to be au-
tomated by current technological capabilities.3®

When assessing the level of substitutability potential, the categorization suggested by Frey
and Osborne (2013) is used: A low substitutability potential exists if a maximum of 30 per-
cent of activities within an occupation can be performed by computers.3 An average substi-
tutability potential means that between 30 percent and a maximum of 70 percent of activi-
ties are automatable. A high substitutability potential means that more than 70 percent of
activities could be replaced by digitization.

The approach followed in this contribution is set out in Figure 1.

% ygl. Dengler/Matthes (2015), S. 12
3% vgl. Frey/Osborne (2013), S. 37
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r
1 Sources

. . 1
Collection of occupations (1) Start: Bundesagentur fir Arbeit (2019a) database with 3900 differ-

v

ent job titles and a manual section of the occupations based on the
criteria for real estate job fields defined by Just et al., 2017).

Assignment of
automation probabilities

1

1

1

1

1

1

1

1

1

1

1

i

I (2] The substitution potential of the identified real estate occupations

E was then derived from the task-defined categorizations in the IAB-

i Job-Futuromat database (Institute of Employment Research, 2019).
¢ i The aim was to determine the specific percentage of occupations

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

based on their substitution potential and their respective mean and

Creation of median averages.

occupation groups

v

Assignment of «—
employment data

v

Weighted average
calculation of
automation probabilities

(3) The number of employees subject to social insurance on an occu-
1 pational group level (Bundesagentur fur Arbeit, 2019b) was utilized in
i order to aggregate the employees’ counts for the various real estate
1
! occupations and to calculate a weighted automation probability for the
|
1
L

real estate sector.

Figure 1: Own representation

In contrast to the previous studies on the impacts of automation on jobs, the substitution
probabilities are not determined on the basis of American occupation data, but rather in-
formation on occupational research from the expert database BERUFENET (2019)%7, which
provides information on all occupations known in Germany online and free of charge. The
BERUFENET is used for job placement and information and contains approximately 3,900
occupations. The information provided includes information on the respective professional
activities, necessary training or legal regulations. Dengler and Matthes originally deter-
mined the task composition for each occupation on the basis of this database.®® For this
purpose, the authors created a requirements matrix, in which approximately 8,000 re-
quirements are assigned to the respective occupations. When deciding whether a work re-
quirement should be understood as a routine or non-routine activity, it was explicitly re-
searched whether the respective activity could be carried out by computer-controlled ma-

chines. Replicability by computers or computer-controlled machines was therefore a cen-

3 s, Bundesagentur fir Arbeit (2019)
38 5. Dengler/Matthes (2015), S. 4




Methodology & Results 9

tral criterion in deciding whether a requirement was categorized as a routine or non-
routine activity. Therefore, the proportion of routine activities represent as a measure of the
substitutability of these professions. Dengler and Matthes utilized the requirements matrix
and calculated the proportion of routine activities (vs. non-routine activities) by dividing the
core requirements in each individual occupation.?” These shares at individual occupational
level are aggregated for the various occupational aggregates with a weight calculated on
the basis of the number of employees in 2016.

The requirements matrix is not publicly accessible, however, Dengler and Matthes created
the database IAB-Job-Futuromat (Institute of Employment Research, 2019) for the public in
order to access the calculated automation probabilities for each occupation. The |IAB-Job-
Futuromat is a database that contains the occupation-specific substitution potentials along
with job specific individual substitution potentials. Furthermore, the IAB-Job-Futuromat
provides the substitution potentials for each of the 286 occupations taken from the second
data set used in this study. The second data set is the BERUFENET database“? which pro-
vides occupational titles from which 286 real estate sector occupation titles have been
manually collected. These real estate titles have been categorized according to the classifi-
cation of real estate industry job fields provided by Just et al.#’ and represented in

Table 1.

Real estate sector (narrow sense)

Real estate trade

Renting and leasing

Mediation and administration

Real estate sector (broad sense)

Architectural/engineering offices

Construction industry (building construction/civil engineering)

Real estate financers

Investment companies

Janitorial services

Industrial cleaning

¥ 5. Dengler/Matthes (2015), S. 5
4 s, Bundesagentur fir Arbeit (2019)
“'s. Justetal. (2017),5.13
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Other service providers

Table 1: Categorization of real estate industry job fields
Source: Just et al. (2017), S. 13; own representation

In the next step the IAB-Job-Futuromat database“? was used to assign a substitutability
probability to each occupation title (KIdB 2010 5-digit level]. Based on the approach by
Dengler and Matthes (2015) each substitutability potential was mapped to the respective
occupation title. For example, the job-profile of a facility manager contains the following
essential activities. Therefore, the substitution probability of a facility manager is 60 % (Ta-

ble 2).

Can be performed by computers,
Activity robots or artificial intelligence

1 | Maintenance management x

Building system technology, building control
technology

v

Invitation to tender, award of contract,
description of services

Facility management (coordination) x

Real estate business management x

5

6

7  Property management

8 Cost and activity accounting
9

Calculation

Apply Facility Management Software (CAFM]

Table 2: Example Job Profile and Substitution Potential for the Occupation Facility Manager
Source: Institute of Employment Research (2019); Dengler/Matthes (2015); own representation

These substitution probabilities at individual occupational level are aggregated for the vari-
ous occupational groups with a weight calculated on the basis of the number of employees

in 2018.

42 g |nstitute of Employment Research (2019)
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This requires a weighted average calculation of the substitutability potential and the re-
spective employee count subject to social insurance. However, the employee count data is
only available at occupational group level. In order to map the broadest possible occupa-
tional spectrum on the one hand, but on the other remain clear to a certain extent, the em-
ployee counts within an occupational group is assumed to be equally distributed following
the approach by Dengler and Matthes“, which enables to calculate a weight based on the
average substitutability of occupation titles within an occupational group and the employee
count of the occupational group. Based on this approach the 286 occupation titles within 164
occupational groups have been aggregated covering a total of 5,231,766 employees subject
to social insurance within the real estate industry (as set out in Table 3). For these 5,231,766
employees within the real estate industry the weighted substitutability potential comes to
47.41%. This means that almost a half of all jobs in the real estate sector tasks can be au-

tomated by current technical capabilities.

Averaged Automation
Occupation Group . Employee Probability per
(English name) Occupation Group (German name) Count Occupation Group
(in %)
1 Skilled workers in commercial and technical Aufsichtskrafte im Aus- und Trockenbau, lIsolierung, 936 387 144.00%
business administration (without specialization) Zimmerei, Glaserei, Rollladen- und Jalousiebau ! e
2 Specialists in building services engineering Fachkrifte in der Gebsudetechnik (ohne Spezialisierung) | 233,272 66.00%
(without specialization)
3 Specialists in construction electrics Fachkrafte in der Bauelektrik 224,334 75.00%
4 Specialists in metal construction Fachkréafte im Metallbau 216,635 85.00%
5 | Specialistsin sanitary, heating and air-conditioning | ¢\ stte in der Sanitdr-, Heizungs- und Klimatechnik | 171,535 70.00%
technology
6 jg:icg's““s in woodworking, furniture and interior | £,y 4tte im Holz-, Mébel- und Innenausbau 142,619 55.75%
7 Specialists in information and telecommunications Fachkréfte m.der.\nformatl.ons- und 141,812 94.33%
technology Telekommunikationstechnik
8 Specialists in electrical operating technology Fachkrafte in der elektrischen Betriebstechnik 116,174 70.00%
9 Specialists for painting and varnishing work Fachkréfte fiir Maler- und Lackiererarbeiten 113,616 30.25%
10 Technical draughtsmen and women Technische Zeichner/innen 111,285 78.25%

Table 3: Automation Probability of the 10 largest occupation groups
Source: Appendix Table 1

A further insight can be gained by looking at the consolidated automation potential.

Number of Jobs Percentage of all Jobs
Probability of Automation of over 70% 1,883,724 36.01%
Probability of Automation between 50% and 70% | 783,423 14.97%
Sum: Probability of Automation of over 50% 2,667,147 50.98%

43 Dengler/Matthes (2015), S. 6
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Table 4: Summarized automation probabilities of jobs in the real estate sector

Source: Bundesagentur fir Arbeit (Bundesagentur fiir Arbeit, 2019a), Bundesagentur fiir Arbeit (Bundesagentur
fiir Arbeit, 2019b), Institute of Employment Research [Institute of Employment Research, 2019);

own calculations

In analogy to Dengler and Matthes*, the automation potentials are classified as high
(>70%), medium (50-70%) and low (<30%]). This categorization that almost 36% of all jobs
within the real estate sector have a high automation potential. Approximately 15% of the
occupations have a medium automation potential. Overall, the analysis shows that approxi-
mately half of all the jobs within the real estate industry have an automation potential that

exceeds 50%.

“vgl. Dengler/Matthes (2018), S. 6
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Conclusion

The digital transformation of the real estate sector is lagging behind other sectors. Howev-
er, the real estate industry is facing seismic change. The adaption of technologies such as
data analytics, artificial intelligence, machine learning and robotics are transforming op-
erations. Highly administrative, humanly performed tasks are becoming increasingly re-
dundant. Although the disruption is significant, the industry has a number of limitations that
make the complete automation of this sector difficult or impossible to completely make. By
contrast, there are notable intersections of negative trends that are also a consideration
and that is the deskilling of labor and the greater polarization between highly skilled or pro-
fessional credentials and employment that can be achieved by anyone. When work can be
done by the lowest common denominator, the over abundant supply means that the wages
can remain low. The problem with low wages is two-fold in terms of stagnation, and it
means that lower incomes mean that less money is circulating in the economy, and that has
a secondary effect of reducing any capacity for reinvestment and then growth. The circular
effect on real estate and the economy in general, is punctuated by a smaller pool of con-
sumers for property and a lower overall price as well. The deskilling and polarizing of labor
along with the economic stagnation that this causes, is countered by the benefits such as
the creation of new industries and work opportunities. Further, there are a number of fac-
tors that will contribute to a lag for adopting NT's and the driverless car is a good example
where the existing technology is available, but the legislative framework and social ac-
ceptance of lags behind. These social and political considerations are significant to the
growth of automation and at the same time, they are difficult to predict and therefore create
limitations on any model that assesses the risk to employment. Both the obstacles to a
quick transformation and job creations thanks to the new possibilities of NT's highlight the
necessary aspects that also have to be considered in the interpretation of the 47% figure of
disappear jobs within the real estate industry. Further, an occupational approach that looks
at macroeconomic trends along with standard data collected from current employment
data can only represent a snap-shot of a static scenario analysis. This contribution has em-
phasized that a task-based approach demonstrates how high the percentage is of jobs af-
fected: Almost every second job within the real estate industry. However, also in the real
estate industry new jobs will be generated thanks due to NT. For example, in data analytics
and photo capturing technologies, there has been a significant amount of benefits and

growth for the real estate industry.
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This contribution has focused on the derivation of an approximation for the magnitude of the
job killer aspect of digitization. As set out, digitization has also the job motor aspect and
many new jobs will arise thanks to digitization. Structural change can be painful for the af-
fected industries, especially if the size of the change required is considerable. Consequent-
ly, the real estate industry should be aware of significant shifts and adjustment pains within

the sector due to digitization.
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Appendix
Appendix Table 1 Automation Probability per Occupation Group

164 occupation groups have been collected which consist of 286 occupation titles.
The mean value of the automation probability of an occupation group has been de-
rived from the automation probabilities of the occupation titles it contains.

Averaged
Automa- Automa-
tion tion
Occupation Title (English Occupation Title [German name) Probability Occupatlon Group Occupation Group (German name Employ- Probability
Name) per (English name) ee Count per
Occupation Occupation
Title (in %) Group
(in %)
Supervisors in dry and dry Aufsichtskrafte im Aus- und
1 Technical manager - roof, Fachleiter/in - Dach-, Wand- 30.00% construction, insulation, Trockenbau, Isolierung, Zimmerei, 8.066 28.43%
wall and sealing technology und Abdichtungstechnik et carpentry, glazing, roller Glaserei, Rollladen- und Jalousie- ' e
shutter and blind construction bau
Supervisors in dry and dry Aufsichtskrafte im Aus- und
2 Master glazier Glasermeister/in 50.00% construction, insulation, Trockenbau, [solierung, Zimmerel, 8,066 28.43%
carpentry, glazing, roller Glaserei, Rollladen- und Jalousie-
shutter and blind construction bau
Supervisors in dry and dry Aufsichtskrafte im Aus- und
3 \nduslrllernewsler/m - » Industriemeister/in - Akustik- 20.00% construction, |rT5ulat|0n, Trocken‘bau, Isolierung, Zlmmere\, 8,066 28.43%
Acoustic and dry construction und Trockenbau carpentry, glazing, roller Glaserei, Rollladen- und Jalousie-
shutter and blind construction bau
Supervisors in dry and dry Aufsichtskrafte im Aus- und
4 \ndustr.lal foreman - Industriemeister/in - Isolierung 20.00% construction, |n.sula(|0n, Trocken.bau. Isolierung, Zlmmefe\. 8,066 28.43%
Insulation carpentry, glazing, roller Glaserei, Rollladen- und Jalousie-
shutter and blind construction bau
Supervisors in dry and dry Aufsichtskrafte im Aus- und
5 Masler»rouer shgl‘(er and sun Rollla‘den— LHtld Sor\nenschutz— 45.00% construction, |rT5ulat|0n, Trocken‘bau, Isolierung, Zlmmere\, 8,066 28.43%
protection technician technikermeister/in carpentry, glazing, roller Glaserei, Rollladen- und Jalousie-
shutter and blind construction bau
Supervisors in dry and dry Aufsichtskrafte im Aus- und
Master of heat, cold and Warme-, Kalte- und Schall- construction, insulation, Trockenbau, Isolierung, Zimmerei,
6 . N S . . 17.00% . . . 8,066 28.43%
sound insulation schutzisolierermeister/in carpentry, glazing, roller Glaserei, Rollladen- und Jalousie-
shutter and blind construction bau
Supervisors in dry and dry Aufsichtskrafte im Aus- und
7 Work foreman - Finishing Werkpolier/in - Ausbau 17.00% construction, insulation, Trockenbau, Isolierung, Zimmerei, 8,066 28.43%
carpentry, glazing, roller Glaserei, Rollladen- und Jalousie-
shutter and blind construction bau
8 Master roofer Dachdeckermeister/in 25.00% Supervisors in building Aufsichtskrafte im Hochbau 23,343 20.83%
construction
9 Scaffolding foreman leader Geriistbau-Kolonnenfiihrer/in 17.00% Supervwso.rs in building Aufsichtskrafte im Hochbau 23,343 20.83%
construction
10 Master scaffolder Geriistbauermeister/in 29.00% Supervisors in building Aufsichtskrafte im Hochbau 23,343 20.83%
construction
1" Master br\cktayer and Maqrer- und Betonbauermeis- 14.00% Supervwsqrs in building Aufsichtskrifte im Hochbau 23,343 20.83%
concrete builder ter/in construction
Foreman - Building construc- - Supervisors in building . -
12 . Polier/in - Hochbau 18.00% . Aufsichtskrafte im Hochbau 23,343 20.83%
tion construction
13 Plant foreman - Building Werkpolier/in - Hochbau 22.00% Supervisors in building Aufsichtskrifte im Hochbau 23,343 20.83%
construction construction
Supervisors in technical Aufsichtskrafte im Technischen
14 Master model maker Modellbauermeister/in 69.00% drawing, construction and Zeichnen, Konstruktion und 2,849 69.00%
model making Modellbau
15 Polisher - Civil engineering Polier/in - Tiefbau 17.00% Supervisors in civil engineering Aufsichtskrafte im Tiefbau 8,817 18.00%
16 Master road builder StraBenbauermeister/in 15.00% Supervisors in civil engineering Aufsichtskrafte im Tiefbau 8,817 18.00%
17 Master hydraulic engineer Wasserbaumeister/in 18.00% Supervisors in civil engineering Aufsichtskrafte im Tiefbau 8,817 18.00%
18 :rlls;r;:léoerrier:;an -t Werkpolier/in - Tiefbau 22.00% Supervisors in civil engineering Aufsichtskrafte im Tiefbau 8,817 18.00%
. . Supervisors in construction and . .
19 Construction machinery Baumaschinenmeister/in 44.00% transport equipment manage- Aufs\ch(skrafl.e n der Bau-und 2,374 44.00%
foreman ment Transportgeratefiihrung
20 Master screed layer Estrichlegermeister/in 29.00% Supervisors in floor laying /gljsgwchtskrafle in der Bodenverle- 875 33.00%
21 Master tiler, tiler and mosaic Flleser‘\—, Ptéllen— und Mosaikle- 30.00% Supervisors in floor laying Aufsichtskrafte in der Bodenverle- 875 33.00%
layer germeister/in gung
22 Master parquet layer Parkettlegermeister/in 40.00% Supervisors in floor laying ;\Lljrf]z\chtskrafle in der Bodenverle- 875 33.00%
23 Master electrical engineer Elektrotechnikermeister/in 64.00% isgienr::rior:; in electrical Aufsichtskrafte in der Elektrotechnik 15,733 73.67%
2% \ndust.rlal fore.manv- \ndus?rlemewsler/m - Elektro- 80.00% Supgrvws?rs in electrical Aufsichtskrifte in der Elektrotechnik 15.733 73.67%
Electrical engineering technik engineering
25 Master Information Technici- | ¢, ationstechnikermeister/in | 77.00% Supervisors in electrical Aufsichtskrafte in der Elektrotechnik | 15,733 73.67%
an engineering
26 Industrial foreman - Lacquer Industriemeister/in - Lack 82.00% Supgrvwsors in paint and Aufswchtsk.raﬂe in der Farb- und 1,288 82.00%
varnish technology Lacktechnik
27 Industrial foreman - Glass Industriemeister/in - Glas 78.00% Supervisors in industrial glass | - Aufsichtskrafte in der Industriellen 310 78.00%
production and processing Glasherstellung und -verarbeitung
Industrial foreman - Supervisors in industrial Aufsichtskréafte in der Industriellen
28 Ceramics Industriemeister/in - Keramik 85.00% ceramics production and Keramikherstellung und - 251 85.00%
processing verarbeitung
Supervisors in the arts and Aufsichtskrafte in der kunsthand-
29 Master ceramist Keramikermeister/in 64.00% crafts of ceramics and glass werklichen Keramik- und Glasge- 127 64.00%
design staltung
. . . . . Supervisors in plastics and Aufsichtskrafte in der Kunststoff-,
30 Industrial foreman - Plastics | Industriemeister/in - Kunststoff |7, o, rubber production and Kautschukherstellung und - 1972 77.00%

and rubber

und Kautschuk

processing

verarbeitung
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Supervisors in metal construc-

Aufsichtskréfte in der Metallbau-

. - . X o o
31 Welding foreman SchweiBwerkmeister/in 75.00% tion and welding technology und SchweiBtechnik 9,441 75.00%
Supervisors in natural stone Aufsichtskrafte in der Naturstein-,
2 Master of concrete block and BE(OI’\S[eIV"I' un(‘i Terrazzoher- 144.00% and mln?ral processing énq Mlneratéufbere\tgng und - 1364 59.50%
terrazzo manufacturer stellermeister/in processing as well as building verarbeitung sowie Baustoffherstel-
material production lung
Supervisors in natural stone Aufsichtskrafte in der Naturstein-,
3 Master of concrete block and Betonslelr\- unq Terrazzoher- 144.00% and mlngral processing gnq Mlneralgufberewtgng und - 1,344 59.50%
terrazzo manufacturer stellermeister/in processing as well as building verarbeitung sowie Baustoffherstel-
material production lung
Supervisors in natural stone Aufsichtskrafte in der Naturstein-,
2% \ndusl»rlatforeman - concrete \nd»us}lrlerne»\sler/m - Beton- 50.00% and mln?ral processing énq Mlneratéufbere\tgng und - 1364 59.50%
block industry steinindustrie processing as well as building verarbeitung sowie Baustoffherstel-
material production lung
Supervisors in natural stone Aufsichtskrafte in der Naturstein-,
Industrial foreman - Industriemeister/in - o and mineral processing and Mineralaufbereitung und - o
3 lime/cement Kalk/Zement 100.00% processing as well as building verarbeitung sowie Baustoffherstel- 1,344 59.50%
material production lung
36 Waste water master Abwassermeister/in 50.00% Sgpervwsors in supply and Aufsichtskrfte in der Ver- und 5,832 52.40%
disposal Entsorgung
37 Mgsler tank and apparatus Bef}\al(er»— und Apparatebauer- 63.00% Sgpewwsors in supply and Aufsichtskréafte in der Ver- und 5,832 52.40%
builder meister/in disposal Entsorgung
Master craftsman - recycling Meister/in - Kreislauf- . . . PR
38 and waste management and u.Abfallwirtschaft 22.00% Supervisors in supply and Aufsichtskréfte in der Ver- und 5,832 52.40%
A . L disposal Entsorgung
urban cleaning u.Stadtereinigung
39 Master craflsman.- P\pe,. MEISYEI”./IH - Rohr-, Kanal- und 63.00% Sgpervwsors in supply and Aufsichtskrafte in der Ver- und 5,832 52.40%
sewer and industrial service Industrieservice disposal Entsorgung
40 Water master Wassermeister/in 64.00% Supervisors in supply and Aufsichiskrafte in der Ver- und 5,832 52.40%
disposal Entsorgung
“ Domestic operations ngsvs{lrtschafmche/r Betriebs- 50.00% Supervisors in home economics Aufsichtskrafte in Hauswirtschaft 11,433 58.50%
manager leiter/in and consumer consulting und Verbraucherberatung
W Masle‘r craftsman - hous- Meister/in - Hauswirtschaft 67.00% Supervisors in home economics Aufsichtskrafte in Hauswirtschaft 11,433 58.50%
ekeeping and consumer consulting und Verbraucherberatung
Supervisors in interior design, Aufsichtskrafte in Innenarchitektur,
43 Master interior decorator Raumausstattermeister/in 31.00% visual marketing, interior visuelles Marketing, Raumausstat- 703 31.00%
design tung
. . . Supervisors in plumbing, Aufsichtskrafte in Klempnerei,
m Master installer and heating | Installateur- und Heizungsbau 62.00% sanitary, heating and air- Sanitir-, Heizungs- und Klimatech- | 10,843 48.50%
engineer ermeister/in S y
conditioning technolog nik
Master refrigeration system Supervisors in plumbing, Aufsichtskrafte in Klempnerei,
45 builder 9 4 Kilteanlagenbauermeister/in 54.00% sanitary, heating and air- Sanitar-, Heizungs- und Klimatech- 10,843 48.50%
conditioning technolog nik
Supervisors in plumbing, Aufsichtskrafte in Klempnerei,
46 Master plumber Klempnermeister/in 56.00% sanitary, heating and air- Sanitar-, Heizungs- und Klimatech- 10,843 48.50%
conditioning technolog nik
. . . Supervisors in plumbing, Aufsichtskrafte in Klempnerei,
47 Master builder of kilns and Ofen- und Luftheizungsbauer 22.00% sanitary, heating and air- Sanitir-, Heizungs- und Klimatech- | 10,843 48.50%
air heaters meister/in L .
conditioning technolog nik
?:,—pneigv}—iiorss‘&?:;nv:gi Aufsichtskrafte in Malerei, Lackiere-
48 Master painter and varnisher Maler- und Lackierermeister/in 36.00% rmisning, I rei, Stuckateurarbeiten, Bauwerks- 6,487 32.50%
building waterproofing, wood h
S . abdichtung, Holz- und Bautenschutz
and building protection
Supervisors in painting, . . . .
Master craftsman - Timber Meister/in - Holz- und Bauten- varnishing, stucco work, Au‘fs\chtskrafle n Malerel, Lackiere-
49 - . 29.00% . X rei, Stuckateurarbeiten, Bauwerks- 6,487 32.50%
and building protection trade schutzgewerbe building waterproofing, wood h
= . abdichtung, Holz- und Bautenschutz
and building protection
50 Master craftsman - Protec- Meister/in - Schutz und 0.00% Supervisors in object, personal Aufsichtskrafte in Objekt-, Perso- 6,487 0.00%
tion and safety Sicherheit R and fire protection, work safety nen-, Brandschutz, Arbeitssicherheit ' R
51 Engineer - Horticulture Ingenieur/in - Gartenbau 35.00% Experts in horticulture [without |~ Experten im Gartenbau [ohne 1,692 35.00%
specialization) Spezialisierung)
. . . o Experts in investment .
52 Bue:.lnes$ economist Betrlebswu’f/m [H?chschute] - 39.00% consulting and other financial Exper}en |n.AnLaggbera(qng und 15,595 39.00%
(university) Bank und Finanzdienstl. . sonstigen Finanzdienstleistungen
services
. . . Ingenieur/in - Sicherheitstech- o, Experts in occupational safety Experten in Arbeitssicherheit und o
53 Engineer - safety engineering nik 11.00% and safety technology Sicherheitstechnik 20,172 11.00%
54 i"egr:':eer - Waste Manage- Ingenieur/in - Abfallwirtschaft 20.00% Experts in waste management Experten in der Abfallwirtschaft 896 20.00%
55 Architect Architekt/in 21.00% Experts in architecture Experten in der Architektur 69,594 21.00%
Business economist . - . . .
56 {university) - Construction Betrlgbswwt/m (Hochschule) - 29.00% Experts‘m construcl‘\on Experten}n der Bauabrechnung und 333 29.00%
. Bauwirtschaft accounting and costing -kalkulation
industry
- . L . . Experts in construction .
57 Cwﬂ serv‘ant - H\gher civil Beamt[er/m] - Hoherer 17.00% planning and supervision Experten in der Bauptanu‘ng gnd - 56,432 15.50%
engineering service bautechnischer Dienst N S iberwachung (ohne Spezialisierung)
(without specialisation)
Experts in construction Experten in der Bauplanung und -
58 Engineer - Construction Ingenieur/in - Bau 14.00% planning and supervision P pranung u 54,432 15.50%
N S iberwachung (ohne Spezialisierung)
(without specialisation)
Experts in construction Experten in der Bausachverstéandi-
59 Engineer - Building Physics Ingenieur/in - Bauphysik 40.00% expertise and construction P 1,194 40.00%
gung und Baukontrolle
control
60 Engineer - building materials Ingenieur/in - Baustoffe 50.00% ‘EEX;?:;S in building material Experten in der Baustoffpriifung 154 50.00%
. S . . Experts in building services . .
1 Englnee»r‘— Building Technol- \qgenleyr/ln - Gebaudetech- 55.00% engineering (without speciali- Experten in d‘et Geb&udetechnik 2,999 55.00%
ogy/Facility Management nik/Facility-Management sation) (ohne Spezialisierung)
62 Engineer - Geotechnics Ingenieur/in - Geotechnik 40.00% Experts in geotechnics Experten in der Geotechnik 942 40.00%
Experts in woodworking and Experten in der Holzbe- und -
63 Engineer - Wood Technology Ingenieur/in - Holztechnik 50.00% wood processing (without P . I 762 50.00%
P verarbeitung (ohne Spezialisierung)
specialisation)
m Bus.lnesg economist Betrlet{swlﬂ/\n (Hochschule) - 32.00% .Experts in real estate market- Experten in der Immobilienvermark- 1478 32.00%
(university) - Real estate Immobilien ing and management tung und -verwaltung
Engineer - Information and Ingenieur/in - Informations-, o Experts in information and Experten in der Informations- und o
65 communication technology Kommunikationstechnik 50.00% telecommunications technology Telekommunikationstechnik 13674 50.00%
66 Interior designer Innenarchitekt/in 40.00% Experts in interior design Experten in der Innenarchitektur 5,022 40.00%
67 Design engineer (m/f] Konstruktionsingenieur/in 38.00% Experts in deslgn and equip- Experten in der Konstruktion und im 14,052 38.00%
ment construction Geratebau
68 Urban and regional planner Stadt- und Regionalplaner/in 0.00% EXper.‘S in urban and spatial Experten in der Stadt- und Raum- 5,714 0.00%
planning planung
69 IT engineer Ingenieurinformatiker/in 17.00% Experts in technical computer Experten in der technischen 3,622 17.00%

science

Informatik
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Civil servant - Surveying (high

Beamt(er/in) - Vermessungswe-

Experten in der Vermessungstech-

9 i i 9
70 technical service) sen (hh. techn. Dienst] 88.00% Experts in surveying technology nik 7314 77.00%
Civil servant - Surveying (high Beamt(er/in) - Vermessungswe- o . . Experten in der Vermessungstech- o
7 technical service) sen (hoh. techn. Dienst) 88.00% Experts in surveying technology nik 7.314 77.00%
72 Surveying engineer Vermessungsingenieur/in 55.00% Experts in surveying technology IE:(kperten in der Vermessungstech- 7,314 77.00%
Engineer - Water Manage- N . o . . . o
73 ment Ingenieur/in - Wasserwirtschaft 0.00% Experts in water management Experten in der Wasserwirtschaft 1,730 0.00%
74 E(\glneer - Glass, Ceramics, \n.genlel.Jr/ln - Blas, Keramik, 70.00% Experts in materials technology Experten in der Werkstofftechnik 3,000 70.00%
Binders Bindemittel
Experts in object, personal, fire Experten in Objekt-, Personen-,
75 Security manager Sicherheitsmanager/in 10.00% protection, occupational safety | Brandschutz, Arbeitssicherheit oA 10.00%
(other specific activity (sonstige spezifische Tatigkeitsan-
information) gabe)
7 Building and object coater Bauvten- und Objektbeschich- 38.00% Spec.lahvsls for painting and Fachkra.fte fir Maler- und Lackie- 113,616 30.25%
ter/in varnishing work rerarbeiten
Painter and varnisher - . . . - . . . .
77 building and corrosion Maler/in und Lacklerer/m - 29.00% Spec.lahvsls for painting and Fachkra.fle fir Maler- und Lackie- 113,616 30.25%
H Bauten- und Korrosionsschutz varnishing work rerarbeiten
protection
78 Palr}ler and varmsher - Maler/in und Lackierer/in - 29.00% SpecllaU»sls for painting and Fachkra‘ﬂe fiir Maler- und Lackie- 113,616 30.25%
design and maintenance Gestaltung und Instandhaltung varnishing work rerarbeiten
Painter and varnisher - Maler/in und Lackierer/in - - - . ' .
79 Church painting and Kirchenmalerei und Denkmal- 25.00% Specialists for painting and Fachkrafte fir Maler- und Lackie- 113,616 30.25%
. varnishing work rerarbeiten
monument preservation pflege
80 Expansion manager Ausbaumanager/in 30.00% Specialists for stucco work Fachkrafte fiir Stuckateurarbeiten 16,921 30.00%
Skilled workers in dry and dry . R
81 Finishing skilled worker Ausbaufacharbeiter/in 0.00% construction (without speciali- Fachkraﬂevlm. AUS und Trockenbau 20,588 6.50%
sation] (ohne Spezialisierung)
Skilled workers in dry and dry . R
82 Drywall builder Trockenbaumonteur/in 13.00% construction (without speciali- Fachkraﬂe»lm‘ AUS und Trockenbau 20,588 6.50%
sation] (ohne Spezialisierung)
Building mechanic for Bauwerksmechaniker/in fiir Specialists in the demolition of
83 demolition and concrete 0.00% pect Fachkréfte im Bauwerksabbruch 727 0.00%
. Abbruch und Betontrenntechnik buildings
separation technology
Mining and mechanical Berg- und Maschinenmann/- Specialists in mining and
84 engineer - Transport and frau - Transport und Instandhal- 80.00% sErface minin 9 Fachkréfte im Berg- und Tagebau 13,577 79.83%
maintenance tung 9
85 Mining apd machine opgralor Berg- und Masch\nenmgnn/- 83.00% Speclal\sl§ in mining and Fachkréfte im Berg- und Tagebau 13,577 79.83%
- tunnelling and extraction frau - Vortrieb und Gewinnung surface mining
86 Mlm.ng Tgchnolog\st - Civil Bergbaulgchno.loge/— v 75.00% Speclatwsl§ in mining and Fachkréfte im Berg- und Tagebau 13,577 79.83%
Engineering technologin - Tiefbautechnik surface mining
Mining technologist - Deep Bergbautechnologe/- o Specialists in mining and . ~ o
87 drilling technology technologin - Tiefbohrtechnik 83.00% surface mining Fachkrafte im Berg- und Tagebau 13577 79.83%
88 Mm\‘ng Tgchnolog\st - Civil Bergbaulgchno‘loge/— . 75.00% Speclatwsl§ in mining and Fachkrfte im Berg- und Tagebau 13,577 79.83%
Engineering technologin - Tiefbautechnik surface mining
Mining technologist - Deep Bergbautechnologe/- o Specialists in mining and . o
87 drilling technology technologin - Tiefbohrtechnik 83.00% surface mining Fachkrafte im Berg- und Tagebau 13577 79.83%
. Specialists in concrete and S
90 Concrete and reinforced Beton- und Stahlbetonbauer/in 17.00% reinforced concrete construc- Fachkrafte im Beton- und Stahlbe- 33,184 17.00%
concrete constructor tion tonbau
. Specialists in concrete and .
91 Concrete and reinforced Beton- und Stahlbetonbauer/in 17.00% reinforced concrete construc- Fachkrafte im Beton- und Stahtbe- 33,184 17.00%
concrete constructor tion tonbau
. . Specialists in scaffolding B B
92 Scaffolder Geristbauer/in 0.00% N Fachkréfte im Geriistbau 11,873 0.00%
construction
Specialists in building PR
93 Skilled construction worker Hochbaufacharbeiter/in 0.00% construction (without speciali- Fachkrgf?e im Hochbau (ohne 57,669 0.00%
sation) Spezialisierung)
9% Sk\vlle.d worker -.wood and Fachkraft -.Hotz- und Bauten- 25.00% Spgcl.ahsls in W(.JOd and Fachkréfte im Holz- und Bauten- 1,407 37.00%
building protection work schutzarbeiten building protection schutz
95 Wo‘od>and bulLdlr\g protector - Holz- und Bautenschiitzer/in - £43.00% Spgc{atwsls in WE‘JOd and Fachkréfte im Holz- und Bauten- 1,407 37.00%
Building protection Bautenschutz building protection schutz
9% Wood and bul.tdlng protector - Holz- und Bautenschiitzer/in - 43.00% Spgcl.ahsls in W(.JOd and Fachkréfte im Holz- und Bauten- 1,407 37.00%
Wood protection Holzschutz building protection schutz
97 Speclal\§l - Furn‘\ture, kitchen Fachkraft - Mobgl-, Kiichen- 38.00% Speglahsls in ?Nood‘workm‘g. Fachkréfte im Holz-, Mobel- und 142,619 55.75%
and moving service und Umzugsservice furniture and interior design Innenausbau
Wood mechanic (m/f) - Holzmechaniker/in-Herst. v.
98 manufacturer Building Bauelement., Holzpackm. u. 80.00% Speqabsls in }Nood‘work\r!g, Fachkréfte im Holz-, Mobel- und 142,619 55.75%
element, wooden pack and furniture and interior design Innenausbau
Rahmen
frame
Wood mechan-
99 |cs/r.nanufac(u.rers.0f Holzmechaniker/in-Herstellen v. 67.00% Spec.lahsls in j/vood.workm.g. Fachkréfte im Holz-, Mobel- und 142,619 55.75%
furniture and interior Mébeln u. Innenausbauteilen furniture and interior design Innenausbau
components
Wood mechanic/assembler. Holzmechaniker/in-Montier. v. Specialists in woodworkin Fachkréfte im Holz-, Mobel- und
100 of interior fittings and . 38.00% pec A N 9. ' 142,619 55.75%
. Innenausbaut. u. Bauelementen furniture and interior design Innenausbau
construction elements
101 | Canalbuilder Kanalbauer/in 0.00% Specialists in canaland tunnel |,y cstto im Kanal- und Tunnelbau | 3,777 0.00%
construction
102 Hydraulic engineer Wasserbauer/in 0.00% Speclab»s(s \n‘cultu‘ratand Fachkrafte im Kultur- und Wasser- 5,636 0.00%
hydraulic engineering bau
103 Bricklayer Maurer/in 0.00% i;;edcelahsls in the bricklaying Fachkréafte im Maurerhandwerk 92,388 0.00%
104 Specialist for melal technol- Fachkraft »fur Melall}lechmk - 86.00% Speclalwsls in metal construc- Fachkrifte im Metallbau 216,635 85.00%
ogy - construction technology Konstruktionstechnik tion
105 Construction mechanic Konstruktionsmechaniker/in 86.00% ig:clabsts in metal construc- Fachkréfte im Metallbau 216,635 85.00%
106 Metalworker - Construction Metal‘lbauer/ln - Konstruktions- 83.00% Speclahsls in metal construc- Fachkrifte im Metallbau 216,635 85.00%
technology technik tion
107 | Technical modelmaker - Technische/r Modellbauerfin - 90.00% Specialists in model making Fachkrfte im Modellbau 9,917 96.67%
view Anschauung
108 | Technicalmodelmaker - Technische/r Modellbauer/in - 100.00% Specialists in model making Fachkréfte im Modellbau 9,917 96.67%
foundry GieBerei
109 | Technicalmodel maker - Technische/r Modellbauerfin - 100.00% Specialists in model making Fachkrfte im Modellbau 9,917 96.67%
bodywork and production Karosserie und Produktion
110 Protective and security Schutz- und Sicherheitskraft 0.00% Specialists in obj.ect. value and Fachkréfte im Objekt-, Werte- und 189,637 0.00%
worker personal protection Personenschutz
m Furnace and air heating Ofen- und Luftheizungsbauer/in 17.00% Specialists in furnace and air Fachkréafte im Ofen- und Lufthei- 2371 17.00%

engineer

heating construction

zungsbau




Anhang

21

Specialists in product and

Fachkréfte im Produkt- und

12 Assistant - Product Design Assistent/in - Produktdesign 0.00% A . N - . 2,680 0.00%
industrial design Industriedesign
113 | Pipeline builder Rohrleitungsbauer/in 20.00% Specialists in pipeline Fachkrafte im Rohrleitungsbau 22,973 20.00%
construction
Roller shutter and sun Specialists in the construction .
114 protection mechatronics Rollladen- ‘und sonnenschutz— 43.00% of roller shutters and venetian Fachkr‘aﬂe im Rollladen- und 4,963 43.00%
- mechatroniker/in . Jalousiebau
technician blinds
115 | Firing and chimney builder Feuerungs- und Schornstein- 0.00% Specialists in chimney Fachkrafte im Schornsteinbau 1,476 0.00%
bauer/in construction
116 Asphalt builder Asphaltbauer/in 20.00% Speclabsl‘5 in road and asphalt Fachkréfte im StraBen- und 33.486 10.00%
construction Asphaltbau
17 Road builder Strafenbaver/in 0.00% Speclahsl.s in road and asphalt Fachkréfte im Strafen- und 33,686 10.00%
construction Asphaltbau
118 | Special civil engineer Spezialtiefbaver/in 10.00% Specialists in civil engineering | - Fachkrafte im Tiefbau (ohne 32,020 5.00%
(without specialisation) Spezialisierung)
19 Civil engineering skilled Tiefbaufacharbeiter/in 0.00% Spveclahsls \nvcnv/\l engineering Fachvkr.af?e im Tiefbau (ohne 32,020 5.00%
worker (without specialisation) Spezialisierung)
120 | Furnishing consultant Einrichtungsfachberater/in 50.00% Specialists in the sale of Fachkrafte im Verkauf von Mobeln 41,616 50.00%
furniture and furnishings und Einrichtungsgegenstanden
121 | Financial assistant Finanzassistent/in 73.00% Investment advisory and other | - Fachkrafte in Anlageberatung und 6305 73.00%
financial services professionals sonstigen Finanzdienstleistungen
122 Specialist - recycling and Fachkréf( - Kreislauf- und 33.00% Specialists in waste manage- Fachkrafte in der Abfallwirtschaft 10,184 33.00%
waste management Abfallwirtschaft ment
Electronics technician - . . L e . B .
123 automation technology Elektron\ker/\n - Automatisie- 75.00% Specialists in automation Fachk.rafte in der Automatisierungs- 21,777 75.00%
. rungstechnik (Handwerk) technology technik
(handicraft)
Electronics Technician - . . L e . B .
124 Automation Technology Elektron\ker/\n - Auto.mallswe- 75.00% Specialists in automation Fachk.rafte in der Automatisierungs- 21,777 75.00%
rungstechnik (Industrie) technology technik
(Industry)
Electronics Technician - Elektroniker/in - Energie- und Specialists in construction
125 Energy and Building . 9 75.00% pecta Fachkréfte in der Bauelektrik 224,334 75.00%
Gebaudetechnik electrics
Technology
Electronics Technician - Elektroniker/in - Gebaude- und Specialists in construction
126 Building and Infrastructure 75.00% pecia Fachkréfte in der Bauelektrik 224,334 75.00%
Infrastruktursysteme electrics
Systems
. . Specialists in construction B
127 Techn\calAssw§lant N Techn. Assistent/in - Bautechnik 50.00% planning and supervision Fachkrafte in der BEUPLEV.‘U',WQ. und - 9,894 50.00%
Structural Engineering B o tiberwachung (ohne Spezialisierung)
(without specialisation)
- . Specialists in the construction B
128 Spef:lahs.l - road and traffic Fachkraft - Str.aﬁen- und 50.00% planning of traffic routes and Fachkréfte in der Bauplanung von 247 50.00%
engineering Verkehrstechnik facilities Verkehrswegen und -anlagen
129 Precast concrete constructor Betonfertigteilbauer/in 50.00% Sp»ec{abs(s " ”.“e production of Fachkrafte in der Baustoffherstel- 21,292 79.57%
building materials lung
Process mechanic - stone- S P . P
131 Jearth-based building Verfahrensme‘chan\kerlln - 100.00% Spgc{ahsls in the production of Fachkréfte in der Baustoffherstel- 21,292 79.57%
. Steine-/Erdenind.- Baustoffe building materials lung
materials
Process mechanic - Stone- Verfahrensmechaniker/in - P . P
132 | /Barth-Industrial - Plaster- Steine-/Erdenind.- 100.00% Specialists in the production of | - Fachkrafte in der Baustoffherstel- 21,292 79.57%
. . building materials lung
plast/fibre ore. Gipspl./Faserz.
. Verfahrensmechaniker/in - P . P
133 Pro‘cbess mechan\c - stone- Steine-/Erdenind.- 100.00% Spgc{ahsls in Q\e production of Fachkréfte in der Baustoffherstel- 21,292 79.57%
/soilind.- lime./pores. building materials lung
Kalks./Porenb.
Process mechanic - Rock/soil Verfahrensmechaniker/in - P . P
134 aggregate ready-mixed Steine-/Erdenind.- Transportbe- 100.00% Spgcl.ahsls " Q\e production of Fachkrafte in der Baustoffherstel- 21,292 79.57%
building materials lung
concrete ton
Process mechanic - stone- Verfahrensmechaniker/in - Specialists in the production of Fachkréfte in der Baustoffherstel-
135 . Steine-/Erdenind.- vorg. 57.00% - . 21,292 79.57%
/soil-presp. concrete ore. building materials lung
Betonerz.
136 Building material tester Baustoffpriifer/in 86.00% ?jj%z“sw in building material Fachkréfte in der Baustoffpriifung 4,002 86.00%
137 | Building sealer Bauwerksabdichter/in 50.00% Specialists in waterproofing Fachkrafte in der Bauwerksabdich- 2,889 50.00%
buildings tung
138 Technical Assistant for the Denkvmatlechmsche/r Assis- 60.00% Spgclabsls in building Fachkrafte in der Bauwerkserhal- 719 60.00%
Monument tent/in maintenance and renewal tung und -erneuerung
139 Roofer Dachdecker/in 0.00% Specialists in the roofing trade Fachkréfte in der Dachdeckerei 49,809 0.00%
140 ‘ELectror\\cs (efthmc‘\an - E‘Lektromker/m - Betriebstech- 70.00% Specla»bs(s in electrical Fachkraf(e in qer elektrischen 116,174 70.00%
industrial engineering nik operating technology Betriebstechnik
. . . Specialists in electrical . .
141 Electrical engineering Elektrotechnische/r Assistent/in | 100.00% engineering (without speciali- Fachkrfte in der Elektrotechnik 31,722 100.00%
assistant sation) (ohne Spezialisierung)
142 Screed layer Estrichleger/in 33.00% Specialists in screed and Fachkréfte in der Estrich- und 4,265 33.00%
terrazzo laying Terrazzoverlegung
143 Tile, slab and mosaic layers Flles‘en—, Platten- und Mosaikle- 20.00% Specialists in thg laying of tiles, Fachkraﬂ? in der Fliesen-, Platten- 26317 20.00%
ger/in slabs and mosaics und Mosaikverlegung
144 Building cleaner Gebaudereiniger/in 13.00% Specialists in building cleaning Fachkrafte in der Gebaudereinigung 101,587 13.00%
Specialists in building services . .
145 House.kveeper/House Hauswart/in/Haustechniker/in 40.00% engineering (without speciali- Fachkraﬂevln.dver Gebaudetechnik 233,272 66.00%
technician sation) (ohne Spezialisierung)
. . Rl . i ~ Specialists in building services . .
146 TechvmcalAs.swslar?( Building Techn.. Assistent/in - Gebaude 92.00% engineering [without speciali- Fachkraf(evln.dver Gebaudetechnik 233,272 66.00%
Services Engineering technik sation) (ohne Spezialisierung)
147 | Olazier - Window and glass Glaser/in - Fenster- und 29.00% Specialists in the glazier's shop | Fachkrafte in der Glaserei 9,770 44.50%
facade construction Glasfassadenbau
14 | Olazier - Glazing and glass Blaser/in - Verglasung und 60.00% Specialists in the glazier's shop | Fachkrafte in der Glaserei 9,770 44.50%
construction Glasbau
149 Glassmaker Glasmacher/in 100.00% Specialists in glass production Fachkrafte in der Glasherstellung 9,556 100.00%
150 Housekeeper Hauswirtschafter/in 38.00% Specialists in home economics Fachkréfte in der Hauswirtschaft 85,530 35.50%
151 Domestic helper/assistant ::;:l';:;f‘haﬂs'“e”e’/‘"/' 33.00% Specialists in home economics | Fachkréfte in der Hauswirtschaft 85,530 35.50%
Skilled workers in woodwork- Fachkréfte in der Holzbe- und -
152 Woodworking mechanic Holzbearbeitungsmechaniker/in 86.00% ing and wood processing s . 14,498 86.00%
. A verarbeitung (ohne Spezialisierung)
(without specialisation)
153 Real estate assistant Immobilienassistent/in 25.00% Experts in real estate market- Fachkrfte in der Immobilienver- 33,796 25.00%
ing and management marktung und -verwaltung
154 | Realestate agent Immobilienkaufmann/-frau 25.00% Experts in real estate market- | Fachkrsfte in der Immobilienver- 33,79 25.00%
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Technical-commercial

Technisch-kaufmannische/r

Experts in real estate market-

Fachkréfte in der Immobilienver-

9 9
155 assistant - building services Assistent/in - Gebdudeservice 25.00% ing and management marktung und -verwaltung 33.796 25.00%
Industrial ceramist (m/f) in Industriekeramiker/in Modell- o Specialists in industrial Fachkrafte in der Industriekeramik o
156 model technology technik 100.00% ceramics (model technology) (Modelltechnik] 981 100.00%
. . . . — Specialists in industrial . . .
157 \nduslrlat»cera»mlsl (m/f)in \ndus?rlekeram\ker/ln Anlagen- 92.00% ceramics [process and plant Fachkréfte in der Induslrlekeram\k 4104 96.00%
plant engineering technik . . (Verfahrens- und Anlagentechnik)
engineering)
. L . — Specialists in industrial . . .
158 \nduslrlatce»raml»sl in \nduslrlekgram\ker/ln Verfah- 100.00% ceramics [process and plant Fachkréfte in der Induslrlekeram\k 4104 96.00%
process engineering renstechnik . . (Verfahrens- und Anlagentechnik)
engineering)
159 \Entfeocr‘::anl‘izil[aenczrsle?:cno;nmu— Elektroniker/in - Informations- 100.00% Specialists in information and Fachkrafte in der Informations- und 141,812 94.33%
nications technology u. Telekommunikationstechnik Rt telecommunications technology Telekommunikationstechnik ' Rt
160 \Erife;:::az‘izizizhg‘ztaenn;s Elektroniker/in - Informations- 83.00% Specialists in information and Fachkrafte in der Informations- und 141,812 94.33%
Technology 4 und Systemtechnik hads telecommunications technology Telekommunikationstechnik ! R
161 \nformgl\on electronics Informationselektroniker/in 100.00% Specialists in |nf.0rmal\on and Fachkrafte |n.dervlnf0rmal\vons- und 141,812 94.33%
technician telecommunications technology Telekommunikationstechnik
162 st;slan( - Interior Architec- Assistent/in - Innenarchitektur 20.00% Specialists in interior design Fachkréfte in der Innenarchitektur 384 20.00%
163 Insulation technician Isolierfacharbeiter/in 20.00% Specialists in insulation Fachkréfte in der Isolierung 11,464 10.00%
164 :ejta ;"OL: :F’)‘:cfa"l‘;”[d Z‘i?;”[‘;sof:t‘eer/;”“ Schall- 0.00% Specialists in insulation Fachkrafte in der Isolierung 11,464 10.00%
aS:\dll:eedc\’:/:ir:;Trbsug::;gmercwal Fachkrafte in der kaufmannischen
165 Plant assistant - Craft trades Betriebsassistent/in - Handwerk 40.00% L N - und technischen Betriebswirtschaft 936,387 44.00%
administration (without .
P (ohne Spezialisierung)
specialisation)
g::lfedcﬁvizzfzsug:;Snswmerc\al Fachkréfte in der kaufmannischen
166 Plant assistant - Craft trades Betriebsassistent/in - Handwerk 40.00% e X . und technischen Betriebswirtschaft 936,387 44.00%
administration (without .
L (ohne Spezialisierung)
specialisation)
aS:\dll:eedc\’:/:ir:;Trbsug::;gmercwal Fachkrafte in der kaufmannischen
167 Industrial clerk (m/f) Industriekaufmann/-frau 56.00% s N - und technischen Betriebswirtschaft 936,387 44.00%
administration (without N
A (ohne Spezialisierung)
specialisation)
Skilled workers in commercial Fachkrafte in der kaufmannischen
168 Tgchn\cal business econo- Technische/r Betriebswirt/in - £40.00% and fe‘chmc‘al bus}ness und technischen Betriebswirtschaft 936,387 144.00%
mist - Craftsmanship Handwerk administration (without L
P (ohne Spezialisierung)
specialisation)
169 | Plumber Klempner/in 71.00% Specialists in plumbing Fachkrafte in der Klempnerei (ohne 17516 71.00%
(without specialization) Spezialisierung)
. . . . . X . P . Fachkrafte in der kunsthandwerkli-
170 Industrial Ceramist Decorati- \nduslrlelferam\ker/ln Dekorati- 100.00% Speclavhsls in hand\c.rafl gla§s, chen Glas-, Keram- und Porzellan- 1,030 100.00%
on Technology onstechnik ceramic and porcelain painting malerei
171 Ceramist Keramiker/in 80.00% Profes»s\onaLs» in the craft of Fachkrafte in der kunsthandwerkli- 2,583 80.00%
ceramics design chen Keramikgestaltung
172 Parquet layer Parkettleger/in 50.00% Specialists in parquet laying Fachkréfte in der Parkettverlegung 4,440 50.00%
173 Interior decorator Raumausstatter/in 13.00% Specialists in room furnishing Fachkrafte in der Raumausstattung 18,210 13.00%
Plant mechanic - Sanitary, Anlagenmechaniker/in - PR . . - - .
174 | heating and air-conditioning | Sanitér-, Heizungs- und 70.00% Specialists in sanitary, heating | - Fachkrfte in der Sanitar-, Hei- 171,535 70.00%
technolog Klimatechnik and air-conditioning technology zungs- und Klimatechnik
Specialist for metal technol- . . el . B
N A Fachkraft fir Metalltechnik - o Specialists in non-cutting Fachkréfte in der spanlosen o
175 :’egcyhhzfgg;mng and wire Umform- und Drahttechnik 83.00% metalworking Metallbearbeitung 25.275 83.00%
Civil servant (m/f) - Surveying Beamt(er/in) - Vermessungswe- o Specialists in surveying Fachkréfte in der Vermessungs- o
17 (middle technical service) sen (mittl. techn. Dienst) 88.00% technology technik 18.230 69.00%
177 Civil servant (m/f) - Surveying Beamt(er/in) - Vermessungswe- 88.00% Specialists in surveying Fachkréfte in der Vermessungs- 18,230 69.00%
(middle technical service) sen [mittl. techn. Dienst] SR technology technik i s
Surveying technician - Vermessungstechniker/in - o, Specialists in surveying Fachkrafte in der Vermessungs- o,
178 mountain surveying Bergvermessung 50.00% technology technik 18230 69.00%
179 Surveying technician - Vermessungstechniker/in - 50.00% Specialists in surveying Fachkréfte in der Vermessungs- 18.230 £9.00%
Surveying Vermessung et technology technik " s
180 Specialist - Sewage techno- Fachkraft - Abwassertechnik 60.00% Specialists in water supply and Fachkrafte in derWasserve‘rsor— 26,160 77.00%
logy waste water technology gungs- und Abwassertechnik
181 Specialist - Pipe, sewer and Fachkraft - Rohr-, Kanal- und 100.00% Specialists in water supply and Fachkréfte in der Wasserversor- 26.160 77.00%
industrial services Industrieservice el waste water technology gungs- und Abwassertechnik ' el
Specialist - Water supply Fachkraft - Wasserversorgungs- o Specialists in water supply and Fachkréfte in der Wasserversor- o
182 engineering technik 71.00% waste water technology gungs- und Abwassertechnik 26,160 77.00%
1g3 | Shecilist-Water Monage: Fachkraft - Wasserwirtschaft 56.00% Specialists in water manage- Fachkrafte in der Wasserwirtschaft | 1,218 56.00%
184 Carpenter/room owner Zimmerer/Zimmerin 13.00% Specialists in carpentry Fachkrafte in der Zimmerei 50,621 13.00%
185 Construction equipment Baugeratefuhrer/in 0.00% Drivers of ear.thmovmg and Fiihrer/innen von Erdbgwegungs- 49.472 0.00%
operator related machinery und verwandten Maschinen
186 Wood farmer Holzwirt/in 55.00% Executives in \‘Noodworkmg and Fuhrungskraf(e in der Holzbe- und - 189 55.00%
wood processing verarbeitung
187 | Banker (m/f) Bankkaufmann/-frau 88.00% ﬁsg"“er“a‘ banking specia- Kaufménnische Bankfachkrafte 431,547 88.00%
Business administrator - i Commercial banking specia- . .-
188 Bank Fachwirt/in - Bank 50.00% lists Kaufménnische Bankspezialisten 33,220 50.00%
Business economist Betriebswirt/in (Hochschule) - o, Commercial experts in trade Kaufmannische Experten im Handel o
18 (university) - Commerce Handel 41.00% (without specialization) (ohne Spezialisierung) 558 41.00%
190 Business administrator - Fachwirt/in - Handel 142.00% Co»rnmerclal §pgc|a!lsts in trade Kaufmannische Sp»ezw»a!ls(en im 17.302 42.00%
Trade (without specialization) Handel (ohne Spezialisierung)
. - . Commercial specialists in trade Kaufmannische Spezialisten im
191 EZ?;;‘V‘;: fe";fr'i‘l‘j‘ (m/f) - fTreacuh?E:::é[:t:tif;mam/ : 44.00% (other specific activity Handel (sonstige spezifische 3,608 46.67%
9y 9 information) Tatigkeitsangabe)
Technical specialist - Technische/r Fachkaufmann/- Commercial specialists in trade Kaufmannische Spezialisten im
192 sanitary/heating/air frau - Sanitar/Heizung/Klima 58.00% (other specific activity Handel (sonstige spezifische 3,608 4£6.67%
conditioning 9 information) Tatigkeitsangabe)
. - . Commercial specialists in trade Kaufmannische Spezialisten im
193 ‘T::l:;‘!]fzi’jfneecéat‘s‘ (m/f) - foaCuh”‘vsv"ehri/z ;Eazyhﬁz‘i’p;‘?ﬂ/ : 38.00% (other specific activity Handel (sonstige spezifische 3,608 46.67%
9 information) Tétigkeitsangabe)
194 Insurance specialist Versicherungsfachmann/-frau 63.00% Commgrclat [nsurance Ka.ufmanmsche Versicherungsfach- 135,493 63.00%
specialists krafte
195 Business Administrator - Fachwirt/in - Versicherungen 58.00% Commercial insurance Kaufmannische Versicherungsspe- 42,753 58.00%

Insurance and Finance

und Finanzen

specialists

zialisten




Anhang

23

196 Notary Notar/in 33.00% Notaries (m/f) Notare/Notarinnen 2,906 33.00%
197 Specialist attorney at law Fachanwalt/-anwaltin 20.00% Attorneys at law Rechtsanwilte/-anwaltinnen 33,887 20.00%
198 Chimney sweep Schornsteinfeger/in 20.00% Chimney sweeps Schornsteinfeger/innen 8,892 20.00%
painter and varnisher - Maler/in und Lackierer/in - o, Specialists for painting and Spezialisten fiir Maler- und o
199 restoration work Restaurierungsarbeiten 33.00% varnishing work Lackiererarbeiten 396 32.00%
200 Restorer - painter and Restaurator/in - Maler- und 31.00% Specialists for painting and Spezialisten fir Maler- und 396 32.00%
varnisher craft Lackiererhandwerk el varnishing work Lackiererarbeiten el
- . . . . . . Specialists in dry and drywall - .
201 Techmqan Civil engineering Techniker/in - Bautechnik 40.00% construction (without speciali- Spezialisten \val.Jsv und Trocken 539 40.00%
(extension) (Ausbau) sation) bau (ohne Spezialisierung)
- . . . . . . Specialists in concrete and - .
202 Technician - C\vlLer!gmeermg Techniker/in - Bautechnik £40.00% reinforced concrete construc- Spezialisten im Beton- und 834 40.00%
(concrete construction) (Betonbau) tion Stahlbetonbau
203 Fire protection specialist Brandschutzfachkraft 25.00% Fire protection specialists Spezialisten im Brandschutz 3,865 25.00%
204 Specialist - building Fachmann/-frau - Gebdudebe- 25.00% Specialists in Facility Manage- Spezialisten im Facility- 9201 146.67%
management wirtschaftung s ment Management ! o0
205 Business administrator - Fachwirt/in - Facility- 55.00% Specialists in Facility Manage- Spezialisten im Facility- 9201 146.67%
Facility Management Management s ment Management " 007
206 | Facility Manager Facility-Manager/in 60.00% Specialists in Facility Manage- | - Spezialisten im Facility- 9,201 46.67%
ment Management
- - . . . . . Specialists in building . .
207 Technician - Cwyltengwneer\ng Techniker/in - Bautechnik 50.00% construction (without speciali- Spezw»al!sFen im Hochbau (ohne 4,633 50.00%
(structural engineering) (Hochbau) sation) Spezialisierung)
208 Restorer - Furniture and Restaurator/in - Mébel und 54.00% Specialists in wood, furniture Spezialisten im Holz-, Mobel- und 2678 52.00%
wooden objects Holzobjekte et and interior construction Innenausbau ' el
209 leicr:ir:f:nc;r‘fvs{:::c[soc:zifgy Techniker/in - Holztechnik 50.00% Specialists in wood, furniture Spezialisten im Holz-, Mobel- und 2478 52.00%
interior design) (Mébelbau und Raumgestaltung) S and interior construction Innenausbau ' Sl
210 Bricklayer - Restoration work Mayrer/m - Restaurierungsar- 0.00% Specialists in the bricklaying Spezialisten im Maurerhandwerk 313 6.50%
beiten trade
21 Restorer - Masonry trade Restauratorfin - Maurerhand- 13.00% Specialists in the bricklaying Spezialisten im Maurerhandwerk 313 6.50%
werk trade
Technician - metal construc- . . . P
212 | tion technology (steel r;;mtir]/'” - Metallbautechnik | 5 4g0, 35?'3“5‘5 in metal construc- Spezialisten im Metallbau 3,952 63.00%
construction)
Technician - Civil engineering Techniker/in - Bautechnik o, Specialists in civil engineering Spezialisten im Tiefbau (ohne o
213 (civil engineering) (Tiefbau) 50.00% (without specialisation) Spezialisierung) 2m 50.00%
214 Consultant - Financial Fachberater/in - Finanzdienst- 43.00% Specialists in investment advice Spezialisten in Anlageberatung und 14741 47.33%
Services leistungen et and other financial services sonstigen Finanzdienstleistungen ' el
Business administrator - P o Specialists in investment advice Spezialisten in Anlageberatung und o
215 financial consultancy Fachwirt/in - Finanzberatung 44.00% and other financial services sonstigen Finanzdienstleistungen 14741 47.33%
216 Business administrator - Fachwirt/in - Investment 55.00% Speclahslsvm |n\{eslmer!l advice Spez@hsleq in Anl.agebefalung und 14,741 47.33%
Investment and other financial services sonstigen Finanzdienstleistungen
217 Business ‘adrmmslrator - Fachwirt/in - Bau 60.00% SpeclaU‘sls in constr‘uchon Spezialisten in der Bauabrechnung 4,055 60.00%
Construction accounting and costing und -kalkulation
- ~ L e Specialists in construction Spezialisten in der Bauplanung und
218 g\"‘%:;r:ii”'sesrm'sr civit E:E:ZéLer:i/s':Lefg':::;”er 25.00% planning and supervision -iiberwachung (ohne Spezialisie- 25,456 41.67%
9 9 (without specialisation) rung)
. - . . . . . Specialists in construction Spezialisten in der Bauplanung und
219 ;rceocnhsr::ﬂi;oncowtfan(?;:re”ng rg;gs‘;fi;/é? Bautechnik 50.00% planning and supervision -liberwachung (ohne Spezialisie- 25,456 41.67%
P (without specialisation) rung)
. - . . . . . Specialists in construction Spezialisten in der Bauplanung und
220 rviﬁ:gftlaflc:cug]w“ engineering ;iﬁtvr:te:/n“l:(] Bautechnik (ohne 50.00% planning and supervision -liberwachung (ohne Spezialisie- 25,456 41.67%
P (without specialisation) rung)
Technician - Civil engineering Techniker/in - Bautechnik o, Specialists in building Spezialisten in der Bauwerkserhal- o
2 (renovation of a building) (Bauerneuerung/Bausanierung) 40.00% maintenance and renovation tung und -erneuerung 1764 40.00%
- . . . . Specialists in electrical . . .
Technician - Electrical Techniker/in - Elektrotechnik o . . . .- Spezialisten in der Elektrotechnik o
222 engineering (without focus) (ohne Schwerpunkt) 88.00% Z\g;r:]e]ermg (without speciali (ohne Spezialisierung) 50,568 86.00%
223 Techmclan - Cleaning and Techmker/ln - Reinigungs- und 40.00% Specialists in building cleaning Spezialisten in der Geb&udereini- 1437 40.00%
hygiene technology Hygienetechnik gung
- . . Specialists in building services - . ) .
224 | Specialist - Building services Fachkraft - Gebaudetechnik 90.00% engineering (without speciali- Spezialisten in der Gebaudetechnik 13,313 83.33%
engineering sation] (ohne Spezialisierung)
- . . Specialists in building services - . ) .
225 Spemapslv planner - energy Fachplaner/m.- Energie- und 78.00% engineering [without speciali- Spezwallsler\ in fier Gebaudetechnik 13313 83.33%
and building technology Gebaudetechnik sation) (ohne Spezialisierung)
P, . . R Specialists in building services - . .
226 Technician - building system Techn.\ker/ln Gebaudesystem 82.00% engineering [without speciali- Spezwallslerl \.n QEr Gebaudetechnik 13313 83.33%
technology technik sation) (ohne Spezialisierung)
227 EZ;T:;I::Q Geological Techniker/in - Geologietechnik 14.00% Specialists in geotechnics Spezialisten in der Geotechnik 739 14.00%
Technician - glass technology . . .
228 | l(glass and window construc- nglca'l”‘ti:':eng:f;zzt‘;'t‘mk] 58.00% Specialists in glass production Spezialisten in der Glasherstellung 715 70.00%
tion technology)
229 ;rgeé:;‘;;is- f]eljss;{eocghy?ology rgé:%‘big::e'cE::]'Mhmk 82.00% Specialists in glass production Spezialisten in der Glasherstellung 715 70.00%
230 Specialist housekeeper Fachhauswirtschafter/in 38.00% Specialists in home economics Spezialisten in der Hauswirtschaft 3,293 40.00%
231 gicplz;[‘y‘chl/la;n-a'g\‘:r:‘e‘rljn and $2f2:|1;3;/;2r;5;2:::;‘23‘5- und 44.00% Specialists in home economics Spezialisten in der Hauswirtschaft 3,293 40.00%
232 Economist - Home economics Wirtschafter/in - Hauswirtschaft 38.00% Specialists in home economics Spezialisten in der Hauswirtschaft 3,293 40.00%
. . . . Specialists in woodworking and . .
Technician - Wood technology Techniker/in - Holztechnik o h . Spezialisten in der Holzbe- und - o
233 (model and mould making) (Modell- und Formenbau) 79.00% wood processing (without verarbeitung (ohne Spezialisierung) 2303 71.00%
specialisation)
. . . . Specialists in woodworking and . .
234 Te;hmclan - Wood technology Techniker/in - Holztechnik (ohne 63.00% wood processing (without Spezwal|§len in der Hotzpe-.u.nd - 2,303 71.00%
(without focus) Schwerpunkt) P verarbeitung (ohne Spezialisierung)
specialisation)
Business economist . P P - . L
235 [technical college) - Real Betrlek{syvlrt/m (Fachschule) - 27.00% Speclal\vsls in real estate Spezialisten in der Immobilienver- 28,837 17.33%
estate Immobilien marketing and management marktung und -verwaltung
236 Business administrator - Fachwirt/in - Immobilien 25.00% Speclab»sls in real estate Spezialisten in der Immobilienver- 28,837 17.33%
Real estate marketing and management marktung und -verwaltung
237 | Real estate expert Immobiliensachverstandige/r 0.00% Specialists in real estate Spezialisten in der Immobilienver- 28,837 17.33%

marketing and management

marktung und -verwaltung
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Technician - Ceramic

Specialists in industrial

Spezialisten in der Industriekeramik

. . . o . o
238 Technology Techniker/in - Keramiktechnik 73.00% ceramics (process and plant [Verfahrens- und Anlagentechnik) 215 73.00%
engineering)
Techn\clgn - Electrical Techniker/in - Elektrotechnik Specialists in information and Spezialisten in der Informations-
239 Engineering (Infor- A L 78.00% - - " 38,216 78.00%
. - (Information/Kommunikation) telecommunications technology und Telekommunikationstechnik
mal\on/Commumcahon]
240 D‘es\gner - COLOW tech- G‘estal(er/m - Farbtech- 0.00% Specialists in interior design Spezialisten in der Innenarchitektur 1,238 0.00%
nique/room design nik/Raumgestaltung
Designer - Gestalter/in - 5 lere i . . . 5
241 Wood/Furniture/Room design Holz/Mabel/Raumgestaltung 0.00% Specialists in interior design Spezialisten in der Innenarchitektur 1,238 0.00%
Technician - Computer — - T - .
242 Science (Network Technolo- Techniker/in - \nformal\k £42.00% Specialists in IT network Spezialisten in QEr IT- 8,863 £42.00%
gyl (Netzwerktechnologie) technology Netzwerktechnik
Specialists in IT network Spezialisten in fier - -
technology. IT coordination. IT Netzwerktechnik, IT-Koordination,
243 Security Technician (IT) Sicherheitstechniker/in (IT) 80.00% notogy. ' IT-Administration und IT- 6,307 80.00%
administration and IT organiza- - . e
N o e Organisation (sonstige spezifische
tion (other specific activities) o
Tétigkeitsangabe)
Business economist - Specialists in commercial and Spezialisten in der kaufmannischen
244 . Betriebswirt/in - Handwerk 54.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
Craftsmanship . T .
ment (without specialization) (ohne Spezialisierung)
Business economist - Specialists in commercial and Spezialisten in der kaufmannischen
245 Industr Betriebswirt/in - Industrie 29.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
Y ment (without specialization) (ohne Spezialisierung)
Specialist f al Fach /-frau fir kauf . Specialists in commercial and Spezialisten in der kaufmannischen
246 pectatst for commercia achmann/eray 1ur kauimanni 27.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
business management (HwQ) sche Betriebsfiihrung (HwO) X ISR L
ment (without specialization) (ohne Spezialisierung)
Business administrator - Specialists in commercial and Spezialisten in der kaufmannischen
247 . Fachwirt/in - Handwerk 36.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
Craftsmanship s I .
ment (without specialization) (ohne Spezialisierung)
Specialists in commercial and Spezialisten in der kaufmannischen
248 Business economist Fachwirt/in - Wirtschaft 40.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
ment (without specialization) (ohne Spezialisierung)
. . . . . Specialists in commercial and Spezialisten in der kaufmannischen
249 Techmcal—commercla‘l skilled Technisch-kaufmannische 33.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
worker - craftsmanship Fachkraft - Handwerk " I L
ment (without specialization) (ohne Spezialisierung)
. . . . o Specialists in commercial and Spezialisten in der kaufmannischen
250 Tgchmcal business gcono- Techn\sghe/r Betriebswirt/in 44.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
mist (further education) (Weiterbildung) . I L
ment (without specialization) (ohne Spezialisierung)
Specialists in commercial and Spezialisten in der kaufmannischen
251 Technical specialist (m/f] Technische/r Fachwirt/in 50.00% technical business manage- und technischen Betriebswirtschaft 53,256 39.13%
ment (without specialization) (ohne Spezialisierung)
252 CAD specwallslv (without CAD-Fachkraft [ohne Schwer- 75.00% Spe;lahsls in design .and .Spezwallslen in der Konstruktion und 95,402 77.75%
centre of gravity) punkt) equipment construction im Geréatebau
253 (?AD—SpeclaUst - Construc- CAD-Fachkraft - Bau 70.00% Spe;latws(s in des\gn‘and ‘Spezwal.lsten in der Konstruktion und 95,402 77.75%
tion equipment construction im Geréatebau
254 | CAD Specialist - Metal CAD-Fachkraft - Metall 86.00% Specialists in design and Spezialisten in der Konstruktion und | g5 /o) 77.75%
equipment construction im Geréatebau
255 | Design engineer Konstrukteur/in 80.00% Specialists in design and Spezialisten in der Konstruktion und | o5 ;) 77.75%
equipment construction im Geréatebau
256 Techmclalj - glass technology Techniker/in - Glastechnik 36.00% Speclahsle:. in handicraft $pezwal|slen in dervkunsthandwerk- 57 36.00%
(glass design) (Glasgestaltung) glassblowing lichen Glasblaserei
257 Parquet layer - Restoration Parkellleg‘er/ln - Restaurie- 43.00% Specialists in parquet laying Spezialisten in der Parkettverlegung 21 36.50%
work rungsarbeiten
Restorer - parquet laying Restaurator/in - Parkettleger- o, el . - . o,
258 trade handwerk 30.00% Specialists in parquet laying Spezialisten in der Parkettverlegung 21 36.50%
259 Design consultant - interior Gestaltungsberater/in - 18.00% Specialists in interior design Spezialisten in der Raumausstattung 294 20.50%
decorator Raumausstatterhandwerk
260 Restorer - interior decorator Restaurator/in - Raumausstat- 23.00% Specialists in interior design Spezialisten in der Raumausstattung 294 20.50%
terhandwerk
261 Business administrator - Fachwirt/in - Solartechnik 36.00% Specialists in regenerative Spezwalslen in der regenerativen 3,403 56.33%
solar technology energy technology Energietechnik
262 Serv‘\ce technician - wind Sgrvwcemonleur/}n - Windener- 73.00% Specialists in regenerative Spezwallslen \rl der regenerativen 3,403 56.33%
turbine technology gieanlagentechnik energy technology Energietechnik
263 | Solar technician Solartechniker/in 60.00% Specialists in regenerative Spezialisten in der regenerativen 3,403 56.33%
energy technology Energietechnik
Technician - Heating, . . . T . . L . .
264 ventilation and air- Techniker/in - He\zung.s—. 80.00% Speclébs(s in .san.nary. heating Spézwalls(en in devr Sannar—v. 7.361 73.50%
A Liiftungs-, Klimatechnik and air-conditioning technology Heizungs- und Klimatechnik
conditioning technology
265 Techmcla‘n - Sanitary Techniker/in - Sanitértechnik 67.00% Speclétwsls in §an‘|(aw, heating Spgzwallslen in de»r Sannar—»v 7.361 73.50%
engineering and air-conditioning technology Heizungs- und Klimatechnik
266 | Welding specialist SchweiBfachmann/-frau 63.00% Specialists in welding and Spezialisten in der Schweif- und 1,941 59.50%
joining technology Verbindungstechnik
267 | Welding technician Schweiftechniker/in 56.00% Specialists in welding and Spezialisten in der Schweifi- und 1,941 59.50%
joining technology Verbindungstechnik
268 Blaster Sprengmeister/in 57.00% Specialists in blasting Spezialisten in der Sprengtechnik 1,430 57.00%
technology
269 Financial manager Finanzwirt/in 39.00% :seclahsls in tax administrati- Spezialisten in der Steuerverwaltung 1,108 39.00%
Technician - computer . . . PR . . . .
270 science (technical computer Techmkevr/ln - Informatik (techn. 45.00% .Speclahs.ls in technical Spezwalls}en in der technischen 5,079 45.00%
. Informatik) informatics Informatik
science)
271 Specialist - Quality As- Fachkraft - Qualitatssicherung/- 57.00% Specialists in technical quality Spezv\allslevn in der technischen 53,055 57.00%
surance/Management management assurance Qualitatssicherung
Technician - Environmental Techniker/in - Umweltschutzt Specialists in environmental Spezialisten in der Umweltschutz-
272 protection. (Water supply and | 55.00% protection technology (other technik (sonstige spezifische 192 55.00%
. (Wasserver- u. -entsorgung) I o S
disposal) specific activities) Tétigkeitsangabe)
273 Energy consultant Energieberater/in 25.00% Specialists in en\/lronmen.(al Spezialisten in der Umweltschutz- 5,580 41.00%
management and consulting verwaltung und -beratung
274 Busmes‘s administrator - Fachwirt/in - Energiewirtschaft 57.00% Specialists in envlronmen‘tal Spezialisten in der Umweltschutz- 5,580 41.00%
Energy industry management and consulting verwaltung und -beratung
275 Civil sgrvan( [m/f] - Surveying Beamt(er/in) - Ver.messungswe- 88.00% Specialists in surveying Spezwiallslen in der Vermessungs- 6,398 75.33%
[technical service) sen (geh. techn. Dienst) technology technik
276 C\vltsgrvan( lm/f] - Surveying Beamt(er/in) - Ver‘messungswe— 88.00% Specialists in surveying Spez@llslen in der Vermessungs- 6398 75.33%
(technical service) sen (geh. techn. Dienst) technology technik
277 Technician - Surveying Techn.\ker/ln - Vermessungs- 50.00% Specialists in surveying Spezwiallslen in der Vermessungs- 6,398 75.33%
technology technik technology technik
278 Restorer - Carpentry Restaurator/in - Zimmerer- 14.00% Specialists in carpentry Spezialisten in der Zimmerei 245 7.00%
handwerk
279 Carpenter (m/f) - Restoration Zimmerer/Zimmerin - Restau- 0.00% Specialists in carpentry Spezialisten in der Zimmerei 245 7.00%

work

rierungsarbeiten
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Business administrator -

Specialists in law firm and

Spezialisten in Rechtsanwaltskanz-

. . o o
280 Notary's office Fachwirt/in - Notariat 29.00% notary's office lei und Notariat 0.A. 29.00%
. - i . . Specialists in insurance and Spezialisten in Versicherungs- und
2g1 | Businessadministrator Fachwirt/in - Finanzierung und |~ /5 40, financial services other Finanzdienstleistungen [sonstige 3,013 43.00%
financing and leasing Leasing e - o S
specific activities) spezifische Tatigkeitsangabe)
282 Roadkeeper StraBenwarter/in 0.00% Road and tunnel attendants Strafen- und Tunnelwérter/innen 27,446 0.00%
. . . Technical draughtsmen and . . .
283 Construction draughtsman Bauzeichner/in 67.00% women Technische Zeichner/innen 111,285 78.25%
284 Technical 5y§lem planner - Techmsche/r»Syslemplaner/ln - 83.00% Technical draughtsmen and Technische Zeichner/innen 111,285 78.25%
Electrotechnical systems Elektrotechnische Systeme women
Technical system planner - . . .
285 | steeland metal construction | Lechnische/r Systemplaner/in - g4 50, Technical draughtsmen and Technische Zeichner/innen 111,285 78.25%
Stahl- und Metallbautechnik women
technology
286 Technical system planner - Technische/r Systemplaner/in - 83.00% Technical draughtsmen and Technische Zeichner/innen 111,285 78.25%

supply and equipment techn.

Versorgungs- u. Ausriistungst.

women
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Uber die Autoren

Prof. Dr. Daniel Piazolo ist seit 2016 Professor fir Immobilienmanagement und Risikoma-
nagement an der THM. Davor war er Geschaftsfliihrer der IPD Investment Property Data-
bank GmbH und auch Mitglied im Board of Directors der britischen Mutterfirma IPD Ltd.
(nun Teil von MSCI). Von 2002 bis 2005 arbeitete er als Projektleiter im Immobilienbereich
bei der FERI. 1995 bis 2002 war er wissenschaftlicher Mitarbeiter am Institut fir Weltwirt-
schaft (IfW]).

Utku Cem Dogan (M.Sc.) ist wissenschaftliche Hilfskraft an der Technischen Hochschule
Mittelhessen am Fachbereich 14 - Wirtschaftsingenieurwesen mit dem Schwerpunkt Im-
mobilien. Er ist auch Gesellschafter und Geschaftsfihrer der ReachCircle GmbH.




Zu den WI-[Reports]

Die WI-[Reports] entstehen aus Forschungs-, Abschluss-, Studien- und Projektarbeiten im
Fachbereich Wirtschaftsingenieurwesen der THM am Campus Friedberg.

Als Zielgruppen der WI-[Reports] werden Forschende, Lehrende und Lernende sowie Prak-
tiker der Disziplin Wirtschaftsingenieurwesen gesehen.

Die Arbeitspapiere befassen sich tiefergehend mit ausgewahlten, speziellen WI-
Themenbereichen. Ziel ist die verstandliche Vermittlung theoretischer Grundlagen und de-
ren Transfer in praxisorientiertes Wissen.

Bitte wenden Sie sich mit Anregungen und Kritik zu den WI-[Reports] an den Herausgeber-
beirat. Dies gilt insbesondere, wenn Sie selbst ein Arbeitspapier in der Reihe veroffentli-
chen wollen (Kontaktdaten auf Seite ii).

Informationen Uber die bisher erschienenen WI-[Reports] erhalten Sie unter der Adresse
http://digdok.bib.thm.de/schriftenreihen_ebene2.php?sr_id=3&la=de.
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