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1 The history and the importance of this research

1.1 Scope of the research

Labor market is changing continually due to various environmental factors. Major influencing
factors such as expanding promising economies, an increasingly global labor market and new
technology are all having a significant impact on the demand and required supply of skilled labor as
well as prospect for new employment. Therefore, uncovering the future job trends based on several
economic indicators with the required skills in industrial sectors, especially in European industries,

are of utmost importance, this is the main focus of this research.

For dramatic changes of technologies and other nature of jobs, the stability time of competences
need to be maintained by HEI. 3-5 years time long is important for HEI to maintain the competence
graphs. To minimize the gap in technology and other relevant issues between Member States of the
European Union, they launched the Strategies for Smart Specialisation Platform! (S3 Platform) in
June 2011 to provide professional advice to EU member states and regions for the design of their
research and innovation strategies for smart specialisation. In this research, many economical
perimeters of EU Member States can be used for suggesting competence building as follows the

present needs of industries.

The aim of this research is to develop a system that is capable of predicting future trends of jobs in
different industries by following different economic scenarios and investigating the need for the
development of core competencies in curricula. It is difficult to accurately predict which jobs and
consequently which occupations will be demanded in the future, and how many jobs will be created
in these occupations. Economic conditions, technological developments, demographics, consumer
behaviors and many other factors are influencing labor market, occupational composition, and
different types of future job opportunities.

1.2 Research background

This research shares some of the goals set out by the EUROPE 2020 strategy. "EUROPE 2020: A
Strategy for Smart, Sustainable and Inclusive Growth" - in which the European Union defines their
goals by 2020. The European Commission proposes two headline targets with others; these targets
are: 75% of the population aged 20-64 should be employed and 3% of the EU's GDP should be

invested in R & D. Employment generation is one of the most important factors for the

! http://s3platform.jrc.ec.europa.eu/



development of a country (Borbas, 2012). However, for the development of sector-specific
employment, it is compulsory to develop sector-specific skilled manpower. Countries, enterprises
and individuals all recognize skills development as a strategic goal and consequently seek
investment opportunities in skills. In aspiring to realize the potential of skills development, they

face common challenges.

European labour market is now recovering from a very critical situation. According to the "Labour
Market and Wage Developments in Europe 20152" reports, after two years of consecutive declines,
in 2014 the hours worked per person employed have slightly increased. The reduction in the number
of hours worked has been a key adjustment mechanism following the 2008 crisis and 2011
recession. EURES -The European Job Mobility Portal also shows that in late summer 2015, trends
on the labour market continued to be favourable®. According to the Federal Employment Agency,
after allowing for seasonal fluctuations, both unemployment and under-employment fell in August,

and employment continued to grow. There is still solid demand on the labour market.

Developing the state of the labor market is now important to analyze the situation of skilled labor in
the EU area. The report on "Labor market shortages in the European Union-2015" shows that in
some regions there are qualitative shortages, especially related to skills shortages and mismatch by
sectors and occupations, even though there are no quantitative shortfalls at EU-28. In this report
they also found that there is simultaneously a large share of unfilled vacancies and a high
unemployment rate, caused by qualitative inconsistencies between supply and demand. These
qualitative features first and foremost refer to existing / missing skills, but may also be related to
work experience, age, gender and work preferences. According to the National Employment
Service of Hungary at the end of August 2015, more than half of the registered job-seekers were
unqualified. Employers continue to report difficulties in finding enough workers with the
appropriate skills. (Eurofound, 2017).

Looking at the details, there were 339,000 registered job seekers in Hungary at the end of August
2015, down 15.6% on the previous year. However, more than half of them were unqualified, while
only 6% had a degree from higher education. At the same time, employers reported 50,100
vacancies, 53.5% less than the previous year. For example, in the ICT sector, there have been more
than 10,000 positions unfilled for decades. This sector, providing 10-12% of the Hungarian GDP,
has been expanding by 4.5% annually since the economic crisis, according to the Central Statistics

Bureau (KSH), and the labor supply has not been able to keep up. " (Source: www.ksh.hu)

2 Directorate-General for Employment, Social Affairs and Inclusion, Directorate A — Analysis, Evaluation,
External Relations, Unit A.5 — Labour Market Reforms

3 European Commission. Directorate-General for Employment, Social Affairs and Inclusion, 2015
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Different studies deal with forecasting future competences. Systematic analysis is our main goal, so
approaches using models or other methods for synthesizing knowledge sources fall into our scope.
Hence two research groups and two international institutions (OECD and CEDEFOP) specializing

in this topic were selected to present their approaches. Their main characteristics are:

e Authors identify the research approach unequivocally.

e Scope presents a general forecast or focuses on a specialized area.

e Input shows which sources were used to build a model or determining predictions.

e Method is the key element of a research, because it reflects the reality in a restricted manner.

e Flexibility means that this research is capable of evaluating the small changes of factors.

These studies highlighted future competences based on the experts' actual opinions about the future
or statistical analysis. The first two studies contained mostly qualitative analyzes, reducing the
chance to examine the role of different influencing factors. But they give us new insights with
defining new skills. The last two studies used quantitative analyzes based on past data, so the
changes of influencing factors can be examined within these databases. But the current skill

categories served as a basis for these analysis.

1.3 Research methodology

The aim of this research was to develop a system that is capable of predicting future trends of jobs
in different industries by following different economic scenarios and investigating the need for the
development of core competencies in curricula. It does not fit into the world of social science
research, because it did not aim to discover rules and connections that explain interferences among
people (Babbie, 2001). That's why research questions and not hypotheses determine the research
directions. This research aimed to create a prototype in order to help investigate and answer these

questions.

General economic rules were modeled in this prototype, hence this research required a deductive
thinking method (Babbie, 2001). But the analysis of the domain was data-centric, so quantitative
research was executed as well (Newman and Benz, 1998). The following steps have been taken to

investigate applications of economic model focusing on employment.

1. First, an input-output economic model has been set up in order to be able to contextualize
sector wise and occupational wise forecast.

2. Second, EUROSTAT and Hungarian Statistical Office data have been collected in a
repeatable and automated fashion. Three coefficient tables have been made manually from
the input-output table data.

3. Third, a programming script has been generated to find the result about future jobs.

4. Sector-wise competence sets extracted from ESCO have been integrated to these part of the
system in order to finalize and prepare it to model future changes with the help of business
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scenarios. The results can be analysed by a business analytics software like Tableau
software. Following steps have been followed in this research work:

Conclusion
Sector wise Input-output Matching core
employment data Economic model Generate competency
collected for used for generating programming with future
specific country or future job script to find jobs
organization estimation result development
in curricula

Figure 1 Research steps

1.4 Research questions

The research area has led to the following research questions:
1. What will be the future jobs according to technological and economic changes of a
country, or more precisely, a region?

2. What is the macro-economic impact of future job trends?

Changes in demand and supply in different segments of labour market will affect the labour market
position of workers with an educational background in a related field of study. Traditionally such
discrepancies between supply and demand are thought to lead to unemployment in the case of
excess supply and to unfilled vacancies or skill shortages in the case of excess demand (Wieling
and Borghans, 2001).

The forecasting results identified the future job trends and inspired additional research questions:
1. How can geographic and sectoral employment supply and demand be balanced?
2. Is higher education developing manpower for the future?
3. Is it essential to update the academic curricula for ensuring the competencies for future jobs?

Answering the research questions we need a unified view to discover the skills needed by future
jobs. Assuming the demand for manpower in large extent depends on the production / services
volume and structure, first, we need to model, what is the expected production of the national or
regional economy, what is the structure of the total production and how the structure is changing in

time.

Input-output analysis facilitates the forecasting of number and composition of jobs in different
industries. Since the goal is to develop a dynamic tool that can constantly monitor changes, then
input (input-output analysis) will be used as input (government) data (such as tables on factors
influencing economic growth). Based on the result of input-output analysis, the most important
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sectors will be highlighted. Different classification frameworks (such as NACE, ISCO) help to
connect occupational groups to sectors. ESCO contains competences required by occupations in a

very structured manner.

Competences extracted from ESCO are connected to sectors through occupational groups. The
system integrated these methods and data provides opportunities to run business scenarios reflecting
future economic changes affected by different factors (such as economic or technological factors) in
the system in order to analyze how the importance of different competences will change in the
future. We are living in the era of the 4th revolution and it is not enough to hear the prophecies
about future jobs, but the educational sector has to detect the important competences in the future in
order to fit the students into future labor market needs. Using the output of this system as input of
the SMART system (Castello et al., 2009), the compliance of educational and / or training programs

with future job requirements will be analyzed and reported in a meaningful and clear form.
2 The results of the thesis

2.1 Data collection

The open government data serve as a basis to forecast future jobs and competence needs by
detecting changes in the industrial structure. Just few special data sets were available on the
Internet, so I had to cleanse them manually. If the governments join the Open Government Initiative
and they publish their data regularly and in standard formats, moreover if APIs is developed to
facilitate the data access, then these changes make this developed system more automatic. It will be

capable of supporting the decision made on actual data dynamically.

My system is a proof-of-concept system, it provides opportunities to analyze future competence
needs by following different business scenarios built-on past data. To use this system for making

real decisions has the above-mentioned limitations.

The system uses the following data sets.

2.1.1 Central Statistical Office (CSO), Hungary

The NACE Rev. 2 (2008) classification is published by the Hungarian Central Statistical Office on
its website along with other information of the national accounts. The information on persons
related to the national account is important mainly for the calculation of the ratio, value added per

worker in each industry of the national economy (Zbranek and Sixta, 2012).



2.1.2 Eurostat

EUROSTAT provides industry-by-industry symmetric input-output tables. Hungarian data in ESA
1995 format was used from their data source. The output matrix is an object as it is structured by
industry. This organization presents supply and use tables and symmetric input-output tables that
are a fundamental part of the European System of Accounts (ESA 1995).

2.1.3 OECD

The Organization for Economic Co-operation and Development (OECD) is involved in the
preparation of Inter-Country Input-Output (ICIO) tables, which are based on a different
International Standard Industrial Classification of All Economic Activities (ISIC) revised version.
The previous OECD national Input-Output tables present matrices of inter-industrial flows of goods
and services (produced domestically and imported in current prices (USD million), for all OECD
countries including 28 members of the European Union and G20 economies, covering the years
1995 to 2011 based on the ISIC Revision 2. The most recent version of ICIO tables is based on
ISIC revision version 3. The better integration with collections of statistics accumulated according
to industrial activity such as research and development expenditure, employment, foreign direct
investment and energy consumption. The OECD | / OT database is a very useful experiential tool
for economic research and structural analysis at international level as it highlights inter-industrial

relations covering all sectors of the economy.

2.1.4 World Input-Output Database (WI10OD)

The World Input-Output Database (WIOD) is the first public database that contains new
information on the nature of international trade and trends and provides the opportunity to analyse
the consequences of division for shifting patterns in demand for skills in labour markets. These
tables have been put up in a clear conceptual framework on the basis of officially published input-
output tables in concurrence with national accounts and international trade statistics. In addition, the
WIOD provides data on labour and capital inputs at industry level. (Source: wiod.org)

The input-output model is to forecast changes in occupational structures due to economical
growing, increasing productivity and technological innovations. The results can be derived from
changes of external factors like GDP, and the distribution of labour/production or
labour/sector/occupation. ESCO’s competences are connected to sectorial occupations. Hence we

can detect the gap between actual and future competences based on economical changes.
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2.2 Data Pre-processing

Input-Output table data can be collected in Microsoft Excel format from EUROSTAT data source.
In the ESA 2010, the product-by-product input-output table is the most important symmetric
input-output table. However, few countries in the EU prefer to compile industry-by-industry
tables. Table needs to be rearranged from the columns as follows the structure of NACE Rev. 2

Industry description (Table-1).

The above outlined method of estimation of the input-output table and the development of the
labour estimate was used for the selected year 2008 on the data for the Hungarian economy. 2009
data for the final domestic demand used for the second year labour estimation. Additional yearly
data can be used in the same format. The results in the research will be presented in aggregated
form on the level of the sections of the classification for sake of clarity. In the result graph; all

sections is being expressed using placeholders in form of letters.
2.3 Experiment Result and Analysis

2.3.1 Modelling expected changes

The numerical results of the total employment performance and labor requirement predictions for
The numerical results of the total employment performance and labor requirement predictions for
Hungary (2008) are presented in this analysis. As follows Table - 1 NACE Rev. 2 industry
classification has been used in this analysis. The mentioned method of evaluation of the input-
output table and the development of the labor valuation was used for a selected year 2008 on the
data for the Hungarian economy. 2009 data for the final domestic demand used for the second year
labor approximation. In the result graph below the sectors are expressed using alphabets (Ahmed, F,
2016).

11



60000 -
—4— Domestic Final Demand
50000 -
—#—Total Domestic Output
40000 -
+
30000 -
Labour Output
20000 -
+
10000 - —— % Change of domestic final
demand
0 o=t = e i B % Change of Labour Output
ABCDEFGHI JKLMNOPOQRS
-10000

Figure 2 Shows the number of workforces on production (thousand Euros) of the products broken down by the sections

of the industries classification the NACE Rev. 2, in thousand persons.

The Figure 2 shows clearly that the most positive sectors for labor output in Hungary economy are
the products of manufacturing industry (section C), wholesale and retail trade, repair of motor
vehicles and motorcycles (section G) and real estate activities (section L). It is steady with reality in
Hungary. This graph shows a clear decrease in the number of labor spent on mining and mining
(section B) as well as on accommodation and food service activities (section I). In relation to the
real output development it is clear that in the case of water supply, sewerage, waste management
and remediation (section E) the labor output decreased. In the case of mining, both production and
labor output decreased. In manufacturing production industry, labor output was significantly
increased (33%).

The gradual development is also recorded for publishing, audio-visual and broadcasting activities,
telecommunications and other information services (section J) and financial and insurance activities
(section K). In this selected year, another two sectors are evident in legal, accounting, management,
architecture, engineering, technical testing and analysis activities, scientific research and
development, other professional, scientific and technical activities (section M), labor output drop
electricity, gas, steam and air-conditioning supply (section D) and transport and storage (section H)

workforce development are near zero.

Increase in labor output is evident in the case of agriculture, forestry and fishing (Section A) and

Construction (Section F), when the number of labor output increased and current increase in
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product was not significant. Steady in terms of labor output is clear in cases of the Education
(section P) and the Human health services, Residential care and social work activities (section Q)
and Arts, entertainment and recreation (section R). Public administration and defense, compulsory
social security (section O) is also under minor change groups. The other services (section S)
recorded the increase in total production, which is not a significant change in labor output.
For the change in input-output coefficient we found a sensitivity analysis result. Coefficient changes
in one sector affects all sectors significantly. Table-2 shows the input-output coefficient change in
agriculture, forestry and fishing (section A) and it shows the significant change in labor output in

different sectors®.

0% 1% 2% 3% 4%

0.378691 | 0.382478 | 0.386265 | 0.390052 | 0.393839

Table 1 Occupation coefficient changes in percentages

12000 -
10000 N
8000 - —+—0%
——1%
6000
2%
4000 3%
—H—4%
2000
0 —lh4L———Lvlwiﬁ{E)&HI—I—ihﬂP4FH*ﬁﬂvlwﬂwlviF
ABCDEFGHI JKLMNOPQRS

Figure 3 Changes in labour output

This shows that dramatically changing sectors of input-output coefficients, dramatically, are the
sectors of industry (section C) and the wholesale and retail trade of motor vehicles and motorcycles
(section G). Due to the decreasing of production, the percentage change of labor output shows in

negative direction.

4 This result also published on my other conference paper: ECIC 2016 - 8th European Conference on

Intellectual Capital.
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The occupation input coefficient table can be found from basic input output table. The total values
of input coefficients including the gross value added serving in each sector is as defined. This series
of calculations is made for Basic Transaction Tables for 19 sectors in the 2008 Input-Output Tables.

Occupation = [Occupation coefficient matrix] * [Total Domestic Product]

A programming script has been generated to find the result. Occupation-wise number of labour

(thousand) in each sector:

vl
[1,] 29.808566755
[2,] 0.007002218
[3,1 2.382274348
[4,] 18.349921905

[5,1 2.132104911
[6,] 6.800017379
[7,] 33.820486622
[8,] 7.617567370
[9,] 2.534336328
(10,1 5.498275370
[11,] 3.397281304
[12,] 5.660738482
[13,] 9.282956832
[14,] 5.887848772
[15,] 3.313814211
[16,] 0.000000000
[17,] 0.118193374
[18,] 0.000000000
(19,1 0.000000000

=

Figure 4 Sector-wise number of labour for manager

Now we change the coefficient value with some percentage. The changes in coefficient value
depend on many economic parameters that are beyond the scope of this paper. Changing
occupational coefficient for Sector 1 and Occupation 1 from 0.000958578 to 0.0009, 0.0005 and

0.0001 the result is as follows:

For Coefficient | For Coefficient | For  Coefficient
0.0009 0.0005 0.0001

Figure 5 Coefficients

This result shows that the manager position is decreasing day by day by changing the coefficient

value which comes from some economic factors.
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Therefore, by using this framework academies who know the economic condition of a country and
by following the economic trends they can predict the future occupation and can prepare their

curriculum for future.

2.3.2 Analysis with Business scenarios

Business scenarios are to plan future activities depending on different — technological, economical,
demographical — factors. This application (program) is capable of absorbing these thoughts by
transforming them into the changes of coefficients. Our goal is to investigate future occupational
and competence structure. We can distinguish five types of business scenario influencing job

structure:

1. Time horizon / preference selection
Growing economy due to the increasing FDI
Changes in productivity not taking effects on sectorial structure

A W

Changes in technological environment taking effects on sectorial structure

2.4 Changing the requested labour force (technology, different structure)

Coefficient Values Total Domestic Product Total Labour Occupation Based Labour | Plot

Labour output in thousand by occupations

35

20 25 30
1

Labour in thousand
15

I T T
5 10 15

Sedlors

Figure 6 Number and distribution of managerial position by sectors

The business scenario reflecting the influence of increasing number of electric cars was used to
present the working of this system, it shows the number and distribution of managerial positions by
sectors. The expected changes in terms of growth of output, improving productivity and creating
new (skilled) jobs will change the localization of managerial positions. The result is almost double
the demand for skilled workers, and the relative growth is larger in the first economy than in the

second and third.

15



Labour output in thousand by occupations

35

20 25 30
1 |

Labour in thousand
15

10

I | I
5 10 15

Sectors

Figure 7 Number and distribution of managerial position by sectors in 5 years

Nowadays, ESCO has collected the main managerial aspect, such as "plan, organize, coordinate,
control and direct the work done by others.” The figures show that the role of manager will increase
in almost all sectors, so we can state that these competencies will be important in the future. But
there are managerial competences specializing in a given sector, e.g. monitoring fields and
managing agricultural staff by a crop production manager or monitoring technological trends and
managing contracts by an ICT production manager. The more labor intensive sector, the more

requiring its specific competences are.

Other internal and external factors that can affect the business scenario of employment are as
follows: Internal and External Factors of Compensation, Internal Factors, Ability of Paying,
Business Strategy, Performance Evaluation, Employee Potential, External Factors, Labor Market ,

Industry Norm, Productivity, Living Cost, Labor Unions, Laws and Regulations

The new technological phenomenon, is the fast growing ratio of electric cars among the vehicles.
Norway e.g. expected electric or hybrid cars make up half of new vehicle registrations in 2017
(Ecar, 2017) E-car manufacturing requires less significantly skilled jobs in the traditional
machinery sectors, although less but better trained and skilled workers in the design and
construction of car manufacturing. These changes will lead to the changes in the occupational
structure (Hamilton, J. 2012).

On the other hand, the forecasted technology breakthrough will affect not only the manufacturing
sector but also significant changes are expected in the energy sector. Electric Vehicles (EVS)
promise technology for reducing the environmental burden of road transport. Other energy types
such as renewable energy production provide the largest market swing over time: from 19% of

16



production in 2010, 32% is expected in 2020 and will continue to grow by 50% by 2050 (van Essen
and Kaupmann, 2011).

Technology plays a vital role for changing labor market trends. In 2030, the share of electrified
vehicles could range from 10 to 50 percent of new-vehicle sales. As a consequence, the
technological impact on the demand side of labor market implies structural changes of required
competencies. Educational institutes need time to change their educational portfolio due to the lead
time of formal education. A system that is capable of predicting the future occupational structure
and concluding to the required competencies can facilitate decision making processes both in the

educational institutes and in the world of labor.

2.5 An application scenario for labour requirements of an industry using different

coefficient changes
R-Shiny (shiny.rstudio.com) cloud application is used here for graphical viewing:

Matching future job requirements with educational portfolio

Select Coefficient Table

Change the coefficient values between
Yoaxs

Agncutis, foresiry and fishng - A

Insert new Coefficient Value

Figure 8 Changing coefficient values between two industries.

After changing co-efficient major changes have occurred in total domestic product affecting the

quantities of labour.

Matching future job requirements with educational portfolio

Coefficient Values Total Domestic Product Total Labour Occupation Based Labour Plot
Select Coefficient Table
Total domestic product
Input -
Show 20 ~ entries

Change the coefficient values between Search:

Y-axis: Total Domestic Product

Agriculture, forestry and fishing - A -

A 2980.85667547246

AND B 11 226198022416
X-axis: [ 48717.2668240439
Manufacturing-C hd D 1836 27262341133
El 431.340245249008

Insert new Coefficient Value . 400 427241005409
0.046 : G 6899 57742669496
H 3868 8947019392

I 234.2386210291
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Figure 9 Total domestic product after changing coefficient.

Select Coefficient Table
Input

Change the coefficient values between
Y-axis:

Agriculture, forestry and fishing - A

AND

X-axis:

Manufacturing-C

Insert new Coefficient Value

0.046

Select Coefficient Table
Input

Change the coefficient values between
Y-axis:

Agriculture, forestry and fishing - A

AND

X-axis:

Manufacturing-C

Insert new Coefficient Value

0046

Coefficient Values Total Domestic Product Total Labour

Total thousand labour

Show 20 -~ entries

Search:

Total labour in thousand

29.8085667547246

0.0247967068468631

10655.7152677052

16.1763002929615

5.3242194174347

64.1024971613727

1025.20097217588

259 488001836472

9.59914530325811

Figure 10 Total labour in thousand

Coefficient Values

Total Domestic Product Total Labour

Total thousand labour

Show 20 - entries

Search: ,—

Total labour in thousand

29.8085667547246

0.0247967068468631

10655.7152677052

16.1763002929615

5.3242194174347

64.1024971613727

1025.20097217588

259.488001836472

9.50914530325811

Occupation Based Labour

Occupation Based Labour

Figure 11 Occupation-based labour of manager position in a particular industry

Matching future job requirements with educational portfolio

Select Coefficient Table
Inpul -

Change the coefficient values between

Y-axis:

Agricullure, foresiry and fishing - A -
X-axis:

Manutacturing-C -

Insert new Coefficient Value

0.048

Figure 12 Plot shows labour changes after changing coefficient.

Labour in thousand

Coefficient Values

Total Domestic Product

Tatal Labou Occupation Based Labour Plat

Labour output in thousand by occupations

Plot

T
0

Sedtors

Plot
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2.5.1 Changes in the importance of managerial competences

Managers and supervisors are essential in the success of a change initiative. In times of change,
those who lead the teams affected by change can be both a great associate and a real obstacle for
change leaders. Managers are closest to employees who have to adopt new processes and behaviors
associated with a project or initiative. And in many cases the same project also impacts their own
work. Getting managers and supervisors on board and preparing to support their teams through
change is crucial. It does not fit into a doctoral research to collect all sector-specific managerial
occupations and their competences. Hence the following were selected to illustrate how we can use

the output of the system for analytical purposes.

Occupations: crop production manager, Mine production manager, industrial production
manager, power plant manager, water treatment plant manager, construction quality
managers, sales account manager, warehouse manager, restaurant manager,
telecommunications manager, insurance product manager, real estate manager, ICT research
manager, social services manager, public housing manager, headteacher, elderly home

manager, recreational facilities manager, quality services manager

2.5.2 General managerial competences

The following chart shows that there are cross-competences required by several occupations in both

cases (general or sector-specific competences).
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Figure 13 The distribution of general competences among the selected occupations

Different occupation comes with an occupational profile from ESCO portal. The profiles contain an
explanation of the occupation in the form of description, scope note and definition. Additionally,
they list the knowledge, skills and competences that experts considered relevant terminology for
this occupation on a European scale. From many type of occupations, one common occupation as
manager in different levels for individual sector is used here. Competences of different type
managers are also picked up from ESCO portal. Figure 13 shows the number of matching

competences from counted different sectors.

The point is that the future importance of these competences is influenced by more than one

occupational change.
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2.5.3 General competences before and after changes in coefficients

Code Name of Competencesl
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Figure 14. Difference between new situations

From Figure 14 we find that changes are not similar for all competences. Changes of labour
quantities are very high for some competencies like GC01 (accept own accountability), GC04
(address problems criticially), GC06 (advocate for others). Changes almost similar for the
competences GC17 (deal with pressure from unexpected circumstances), GC31 (plan medium to
long term objectives), GC32 (present reports) and GC35 (supervise staff). No changes found on
some competences like GC23 (establish daily priorities) or GC20 (develop organisational policies).
Therefore, it can be said that by changing the coefficient values we can calculate find the
competences which are more important in employment market and from where academy can take

decision regarding the importance of competence development.
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Figure 15. The graph of changes labour according to general competences
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Due to the forecasted changes on the mid-term (3-5 years), we can see occupational distribution in
terms of the number of employed people in the different sectors of the economy are significant. As
the weighted number of employees in managerial position will go along with changes in relative
importance of individual competences. After having analyzed the volume changes in the original
occupation structure, we can see, the changes would have effect on the demand for specific
competences. Our analysis shows that some of the managerial competences have become much
more important, but other groups still more important, but not that much. The results summarized in

the table below:

GCO05 adhere to organisational guidelines A
GCO07 analyse goal progress A
GC12 build business relationships A
GC29 manage resources A
GCO03 adapt to changing situations B
GCO08 apply company policies B
GC22 ensure customer focus B
GC25 forecast account metrics B
GC34 speak different languages B
GC37 use communication techniques B
GCO02 act reliably C
GCO09 apply safety management C
GC14 coach employees =
GC15 comprehend financial business terminology C
GC26 have computer literacy C
GC28 manage budgets =

Table 2 Competences in three groups

High demand will be for the Competences exhibited in Group A: adhere to organizational
guidelines, analyze progress, manage resources and build business relationships. The possible
explanation of the increased importance of the mentioned competences may come from the long-
term changes of global economy. As after the first and second economy, the third economy is
getting more and more room in the production of GDP. Production and service industries are
augmented in a growing extent by civil organizations, as well as spreading out of atypical work,

remote offices, virtual companies or operating globally and in the virtual space demand a more
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profound and granular understanding of what is the organization, how to create understand ,
decompose the strategy of the organization. The traditional business relations are also augmented by
new relations, e.g. the high level of cooperating partners in the production sphere, or the outsourced
service options creates new types of business relations. In general we can say that the digital
transformation radically changes the organizational scope of business, and although understanding
the business scope, strategy, business network are not new competence requirements, the need for
terms of volume of educated employees will increase and this must have an effect on the portfolio

of educational institutions.

Group B: can be divide into two subgroups (adapt to changing situations, apply company policies,
ensure customer focus, forecast account metrics, speak different languages, use of communication
techniques). Adaptation, adaptive company policies, customer focus may rise (in line with the
Group A competences, explained above) from the fact, that digital transformation necessarily
results widening global business connections. To act regionally or globally, the ability to adapt is a
must, and here we can add, not only in business sense, but also in cultural sense as well. The
extended interpretation explains why the subgroup 2 (speak different languages, use of

communication techniques) goes with subgroup 1.

Group C (act reliably, apply safety management, coach employees, comprehend financial business
terminology, have computer literacy, manage budgets) emphasizes those competences that focus
more on managing better and different way of human resources. We expect more and more
understanding the role of attitude (act reliably, apply safety management, coach employees) in
everyday operations (cf. recent Nobel Prized Behavioural Economy theory). Reliability, paying
attention to safety, spend more time on individual, customized training, like coaching — all
investment in human resources. In other word, we may draw the conclusion, demand for not only
responsible organisation but responsible performers will increase significantly. The rest of the
competences in Group C can be considered as a consequence of those mentioned above.
Understanding budgeting or - in broader sense - locating, re-locating resources is not an isolated
action on the top floor of corporate headquarter. In harmony with the Group A competences, the
new types of businesses, the spread of atypical work also go hand in hand with the competence of
responsible resource assignment. Understanding finance, the financial slang, vocabulary is also a
must if budgeting is not entirely internal issue, but goes with high level involvement of external
players. Crowdsourcing or micro-finance are good examples which already justify the presence and
increasing importance of the mentioned competence group. Digital literacy is a precondition of

digital transformation.
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2.5.4 Sector-specific managerial competences

It seems to be that the competences connected to the element of supply chain like market research,
sales, manufacturing, supply, financial activities and CSR activities are shared by more than one

occupation.

2.6 Validation of the model

Concerning building this model, this is important to validate the model using different data set and
need to find a compression analysis with this result. It will be exploited to determine that a model is
a correct representation of the real system. Validation is usually accomplished through the fine
tuning of the model, a repeated process of matching the model to concrete structure behavior and
using the contradictions between two, and the discernments gained, to improve the model. This
process is repeated until the model accuracy is judged to be satisfactory. This task is beyond my
present study and | hope to work with it in my future research.

The analysis of the labor output development broken down by industry based on the input-output
framework gives rational results. The result values on the people employed give quite rational
information which is not at first sight inconsistent with the real evolution. Nevertheless, the final
values of the labor output can be utilized by a certain simplifying assumptions.

The use of the ratio of the total demand of production input to output can be considered as a
weakness, because as the initial ratios, the 2008 values for the Hungarian economy were heavily
influenced by the economic crisis. However, this framework can be used for any relevant year
subject to finding the available dataset. The second weakness is the absence of occupational
classification in different industry sectors as the final goal of the research to find the matching of
current academic curriculum with future demand of industries. The third weakness of the model is
the possible inconsistency of using data from different data sources. Working with open data the
danger of inconsistency is unavoidable; we need to find the appropriate methods to eliminate this

type of risk.

All mentioned softness will be the object of our future research. To consider the accessible data
sources, the weakness associated with the number of employed persons based on occupational
classification can be solved using the data according to the catalog of occupations (HU-1SCO)

which could be available for well ahead years for the Hungarian economy.

3 Conclusion and Future Works

There is significant mismatch between Academic Portfolio and market requirements suggested by
the lack of skilled workforce. Moreover, the academia often fails to realize the future needs of the
24



market and prepare a better workforce for the future. The economic cost incurred due to this
disparity is also enormous. This framework would be used to bridge the existing gap between
academic training and market requirements. After inputting proper data from a particular market,
e.g. Hungary, to this framework, can be predicted the needs of the market in the near and far future.
An appropriate academic portfolio can be developed by using the results. The portfolio derived
from this framework would then be compared with the existing academic practices to determine
how effective the current portfolio is in meeting the needs of the market. As the framework is based
on the economic factors that shape the market, this framework is expected to create a better
academic curriculum than the one existing that does not take data-driven market study into account.
Thus, a policy adjustment can be suggested to steer the academic curriculum in the right direction
based on skill requirement of the future market.

As the main goal of this paper was to make a framework to predict the future occupation; by using
this result educational institution can get an assumption of their future curriculum. This study
extended the understanding of the impact of economic conditions that are active in assisting
industries in making job creation and, on the other hand, implementing plans of action on
academies to prepare their academic portfolio for long-term occupational outcomes. This finding
points to the importance of extending career education efforts beyond education institutes to

countries and region.
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