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European Analysis of the Demand of Foundry Engineers

within the Framework of the ' EUROInNng." Project

1. Introduction

The 'EUROINg.' Project aims to develop additional qualifications for foundry engineers from
central and eastern Europe. These qualifications will enable young engineers to obtain
employment with foundries within the European Union, making up for any lack of qualified
staff. A comparative analysis of the curricula of the participating universities has already
revealed the fields in which action is needed to meet the demand for additional qualification.
As the Project itself is practice-oriented, an additional demand analysis was conducted in the
foundry industries of Germany, Poland, the Netherlands, and Spain in the period from April
to May 2005. For this purpose, a questionnaire containing 21 questions was developed and

mailed to national associations, to be forwarded to their respective member companies.

The survey mainly aimed to establish to what extent foundries and universities are interlinked
at the moment, what fields of cooperation exist, and what the demands of the foundry industry
are with regard to the qualification of future engineers. Further questions enquired about
whether and to what extent foreign engineers were being employed at the moment, and what
the requirements are which an engineer from abroad must meet to fill an executive position in

a foundry with success.

In the questionnaire, the questions that made up the demand analysis were subsumed in the
three key sections named below, which also provided the structure for the evaluation of

national demand analyses.

This evaluation of the demand analysis consists of five parts. In the first part of the
evaluation, the results of the survey in Germany will be analysed, followed by the results of
the enquiries in Poland, the Netherlands, and Spain. In the course of the evaluation, every
question in each of the three key sections was analysed in detail. Finally, the results of the

three key sections will be summarised.

I Relations with universitiesand curriculum contents
. Engineer qualifications and the labour market situation

1. Information about in-house per sonnel structures

By way of conclusion, the results of all national enquiries will be presented in summary in

Section 6. The Appendix contains a list of illustrations as well as copies of the questionnaires.
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The results of the demand analysis will be published as part of the Project activities in each

participating country as well as on the Project homepage, www.euroing.info. Any mention of

‘companies’ in the text relates to those companies which returned completed questionnaires.

The results obtained are not only described in the text but also visualised in the form of
diagrams and/or tables whenever this appeared necessary and meaningful. Next to questions
with only a single answer, the questionnaire also permitted multiple replies in some cases.
The process chosen for evaluating the questionnaires was the following: All data were based
on the number of companies that had responded to a specific question, not on the number of

questionnaires returned.

To give an example: While a total of 67 questionnaires were returned, only 63 answers were
received to question A. Let us assume that the answers consisted of 23 Noes and 40 Ayes. The
basis (= 100%) on which percentages were computed is not the number of questionnaires

returned (= 67) but the total number of answers given to question A (= 63).

Wherever multiple replies were permitted, percentages were computed on the basis of the sum
of all answers received and the number of participating companies. Here is another example:
Question B offers seven choices and permits multiple replies. Once again, questionnaires
were received from 67 companies, and question B was answered only by 63, as before. These
63 companies returned a total of 143 responses. Percentages, therefore, were computed on the
basis of the number of companies (= 63) as well as the sum total of responses received (=
143).

2. Evaluation of the German Survey

In the territory of the German Foundry Association (DGV), questionnaires were sent to a total
of 219 iron, steel, and malleable foundries. In addition, 297 NF-metal foundries received
copies through the umbrella organisation of German metal foundries (GDM). Another 158
questionnaires were mailed to suppliers who belong to the Association of German
Foundrymen (VDG). 36 answers were received from iron, steel, and malleable foundries,
which corresponds to a return rate of 16.4%. In the NF-metal sector, 22 companies or 7.4% of
the Association's members returned answers. Among the suppliers, the return rate amounted
to 5.7%.

At about 10%, the overall response rate may be regarded as representative. As around 49% of
the companies employ workforces of 50 to 199 persons, the average company size

corresponds to the typical structure of the industry.
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2.1 Redationswith Universitiesand Curriculum Contents

1. With which of the following universities do you maintain regular contacts?

Question 1 enquired about existing relations between foundries and universities. As many
foundries maintain contacts with more than one university, multiple responses to this question
were admissible. Next to the five universities that offer courses in foundry engineering, the
question also enquired about relations with universities of applied sciences (FH). In addition
to the universities offering courses in foundry engineering, another 18 institutions were named

with which regular contacts were maintained.

All in all, the Freiberg TU Mining Academy tops the list by a considerable margin, being
named 34 times among a total of 151 responses. This corresponds to a share in the total of
22.52%. Based on this evaluation, Freiberg Technical University (TU) may be regarded as the
leading German institution in the field of foundry engineering, particularly in the ferrous-
material sector. In the NF-metal sector, Freiberg came second after Aalen FH. Relating this
result to the number of responses received to this question (64) reveals that 53.1% of the
respondents maintain contacts with the Freiberg TU Mining Academy, and 25% with Aalen
FH.

With a total of 27 nominations, RWTH Aachen occupies second rank, almost immediately
followed by Duisburg-Essen University with 24 nominations. At 16 nominations each,
Clausthal and Aalen FH share rank four. A closer look at the individual results shows that
Aalen FH ranks first in the NF-metal sector but occupies an entirely insignificant position in
the ferrous-material sector with only 1 nomination. Among the suppliers, contacts with the

five specialist institutions are shared out almost equally.

In summary, we may say that companies maintain very close contacts with universities,
cultivating links not only with specialist institutions but also with other regional universities.
On average, both ferrous and non-ferrous metal foundries maintain links with two
universities. Suppliers even maintain as many as four contacts on average. The diagram in

Fig. 1 and the table in Fig. 2 visualise the results described above.
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Contacts with Universities
Multiple responses permitted
36
TH Karlsruhe
TU Chemnitz
30 TU Kaiserslautern
TU Munich
Ruhr-Universitat Bochum
24 ¢
18
12
6
0
Frejlpgrg RWTH Aachen Duisburg- Others: Aalen FH Clausthal TU Magdeburg Munich FH
Essen University
Mining Academy University
Fig. 1: Contacts with German universities
Number of University Contacts Fe Foundries | NF Foundries Suppliers Total
Number % Number % Number % Number %
Freiberg TU Mining Academy 21 29.58 8 17.39 5 14.71 34 22.52
RWTH Aachen 14 19.72 6 13.04 7 20.59 27 17.88
Duisburg-Essen University 14 19.72 4 8.70 6 17.64 24 15.89
Clausthal TU 7 9.86 4 8.70 5 14.71 16 10.60
Aalen FH 1 1.41 10 21.74 5 14.71 16 10.60
Magdeburg University 3 4.23 3 6.52 2 5.88 8 5.30
Munich FH 1 1.41 2 4.35 2 5.88 5 3.31
Others 10 14.07 9 19.56 2 5.88 21 13.90
Total: 71 100.00 46 100.00 34 | 100.00 151 100.00
Fig. 2: Tabular breakdown of contacts
2. In what areas do you cooper ate with univer sities?

Question 2 enquired about concrete fields of activity in which foundries and universities

cooperate. Once again, multiple responses were permitted. In total, 121 responses were

received. At 44 hits, cooperation unmistakeably focuses on the arrangement of seminar and

diploma papers, followed by joint research and development activities, which were

mentioned 38 times.
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If we look at the evaluation of the NF-metal sector, we find that R&D outranks even the
arrangement of seminar and diploma papers. At 32 replies, internships rank third. Among
the other fields, a number of additional activities were listed which, however, may be partly

allocated elsewhere. The following conclusions may be drawn from this development:

Taken together, the results obtained in the fields of ‘arrangement of seminar or diploma
papers' and "internships' indicate that foundries seek contacts with universities mainly in fields
of practical relevance. Supporting diploma candidates during their seminar- and diploma-
related work is often beneficial to universities, students, and companies alike. Not
infrequently, graduates find employment with the company that supervised their diploma

paper. However, this matter will be dealt with elsewhere in this report.

The fact that R&D cooperation with universities is growing closer confirms that there is a
trend under which these activities are shifting from the customer to the foundry. This trend is
apparent both in the Fe and in the NF sector. The majority of the foundries that participated in
this survey belong to the category that employs between 50 and 199 people. Although these
companies only rarely have their own competent research and development departments, they
find themselves increasingly constrained to take up activities of this kind. This holds
particularly true for foundries that supply the motor-vehicle industry. Conversely, universities
are interested in cooperating with foundries in this field, as this permits them to validate their
research findings in practice and adapt their curricula to practical requirements on an ongoing

basis.

Shared Fields of Activity

Multiple responses permitted

48

40

32

24

16

Seminar / Research and Internships Others:
Diploma papers development

Fig. 3: Fields of activity shared by foundries and universities in Germany
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Shared Fields of Activity Fe Foundries NF Foundries Suppliers Total
Number % | Number % | Number % | Number %
Seminar/diploma papers 23 38.33 12 31.58 9 39.13 44 36.36
Research and development 18 30.00 13 34.21 7 30.43 38 31.40
Internships 14 23.34 12 31.58 6 26.09 32 26.45
Other fields 5 8.33 1 2.63 1 4.35 7 5.79
Total: 60 | 100.00 38 | 100.00 23 | 100.00 121 | 100.00

Fig. 4: Listing and evaluation of the fields of activity of foundries and universities

3. What do you think about the practical orientation of university studies?

University studies are frequently criticised for lacking practical relevance. Question 3 was

intended to investigate the matter and establish whether this proposition is actually true.

Answers were received from 64 respondents. More than 81% of those who returned the

questionnaire attested the practical orientation of university courses, while only somewhat

less than 19% of the respondents believed that they had little practical relevance. The

importance of practical relevance will be discussed in detail under the next question. By way

of conclusion, we may say that respondents are unmistakeably satisfied with the practical

relevance and content of university courses. If we add the response of this question to the

results of questions 1 and 2, we may conclude that the knowledge taught at universities is

clearly application- and practice-related.

Assessment of the practical orientation

of university studies in Germany

82%

O Practical relevance
| No practical releva

nce

Fig. 5: Assessment of the practical orientation of university studies in Germany
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4, Please gradethe key study areas.

The key areas of foundry engineering that were to be evaluated were broken down into twelve
sub-items which closely follow university curricula in their content. Participants in the survey
were asked to grade the key areas named in a ranking scale ranging from 'less important' to
'important’. One significant aspect was that respondents were requested to base their
assessment not so much on past experience but rather on the importance they accorded to each

sub-item from their own point of view.

For evaluation purposes, each key area was ranked by points on a scale ranging from 1 to 5.
Then, an average value was computed for each key area, based on the number of points and
the number of replies received. As not all key areas were given a ranking in some

questionnaires, evaluations were based on the number of answers per sub-item.

For the respondents, the practical relevance of university training ranks highest in importance,
followed by casting design/engineering and knowledge about metallurgy and/or melting and
casting techniques. It is interesting to note that social competences rank higher than traditional
technical key items, such as moulding materials and foundry-process design methods.
Knowledge about natural sciences and technical fundamentals is obviously taken for granted
in those who begin their studies, so that these two items lag far behind in the ranking. It is
astonishing, however, that language competences should rank last. As globalisation
progresses and the enlargement of the European Union proceeds, this is bound to develop into
a serious problem, particularly as learning foreign languages is no longer a compulsory
subject in the course of studies. The results of question 4 are visualised in the diagram and

table below.
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Ranking of Key Study Areas in Germany

Practical training
5,0

Language competences .
Natural sciences

Social competences Technical fundamentals

Business management

Casting design / engineering

Moulding materials and processe Metallurgy / melting and casting techniques

Casting materials / materials testing

——FE =—Nf =——=SUP =—Total
Fig. 6: Overall ranking of key areas of study in Germany
Key Areas of Study Ranking b)'/ Ranking b){ Rankl.ng by Totall
Fe Foundries NF Foundries | Suppliers Ranking

Practical relevance in training 4.5 4.7 4.3 4.5
Metallurgy / melting and casting techniques 4.4 4.7 4.2 45
Casting design and engineering 4.4 4.4 3.3 4.2
Casting materials / materials testing 4.1 4.4 3.7 4.2
Social competences 4.1 4.1 4.4 4.1
Moulding materials and processes 3.9 4.1 3.3 3.9
Foundry process design 3.6 4.3 34 3.8
Technical fundamentals 3.6 4.2 3.6 3.8
Natural sciences 3.7 4.0 35 3.8
Business management 3.7 3.7 4.1 3.7
Language competences 34 3.9 3.8 3.6
Information and communication technology 35 34 33 3.4

Fig. 7: Tabular ranking of key areas of study

5. Question No 5 remained open.
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2.2 Engineer Qualifications and the Labour Market Situation

6. How would you rate the qualifications of young engineer s?

The purpose of this question was to obtain a rating of the qualifications of young engineers
from responding foundries. Four criteria were given for evaluation, ranging from low to
medium, high, and very high. Although multiple replies to this question were not allowed,
two of the criteria named (medium and high) were ticked in one case and duly included in the

evaluation. A comparison of the various sectors reveals discrepancies, some of them marked.

In a preponderant proportion of the answers received (90%), the qualifications of young
engineers were rated either medium or high, with most of the answers (55,7%) opting for
'medium’. The remainder (10%) even rates their qualifications as 'very high'. There was no

enterprise which rated the young engineers' qualifications as 'low".

Engineer Qualifications Fe Foundries | NF Foundries | Suppliers Total

Low 0.00 % 0.00 % 0.00 % 0.00 %
Medium 75.68 % 36.36 % 27.27 % 55.71 %
High 21.62 % 40.91 % 63.64 % 3429 %
Very high 2.70% 2273 % 9.09 % 10.00 %
Total: 100.00 % 100.00 % 100.00 % 100.00 %

Fig. 8: Qualification rating of young engineers

Combined with the answers to other questions, these results present the following picture:

All universities teach their engineering students the fundamental knowledge they need to
enter their profession. Foundries as well as suppliers rate university studies as practice-
oriented. Shared activities and contacts between universities and companies corroborate this

judgement.

A combination of sound theoretical knowledge and hands-on experience acquired while
studying forms the foundation for an engineer's work within a company later on. The
evaluation shows clearly that foundries obviously prefer application-oriented practitioners
with a sound basic knowledge about foundry-specific matters over scientific specialists with a
high degree of technical knowledge but little practical experience. This development is
reflected on the international plane in the European harmonisation of university studies, i.e.
the introduction of rather more application-oriented bachelor studies and rather more
research-oriented master studies, making for an improved differentiation between university

degrees.
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7. How do you rate the demand for engineersin theindustry?

By now, there are only five universities in Germany offering foundry-engineering courses.
Enrolment figures in these faculties have been declining since 1967, and annual graduate
figures are far too low to meet the demand of the industry. The ongoing relocation of
development processes, the orientation towards the customer that is implicit in the
consultation about castings and designs, and the persistent call for innovative products
demand the deployment of more and more engineers. The imbalance between supply and
demand is clearly perceived by the industry. While 72.7% rate the demand as 'great’, 25.8%
rank it as 'medium’.

Overall, the results of this demand assessment are clear-cut, corresponding to those of similar
surveys conducted in other engineering industries. The demand for engineers continues as

great as ever, which necessarily affects availability.

Assessment of the Demand for Engineers in the Foundry
Industry of Germany

1%

low

medium

high

Fig. 9: Assessment of the demand for engineers in the foundry industry of Germany

8. How do you rate the availability of engineers?

Each year, the German foundry industry needs between 70 and 100 engineers to replace
employees who leave because of their age, but the number of graduates is even less than 20!
The results of this survey show that there is indeed a personnel bottleneck. 62.7% of
respondents say that engineers are hard to come by, while 35.8% regard the problem as
middling. Only 1.5% say that availability is good. The fact that few students enrol for foundry
engineering studies is to a large extent due to a persistent image problem, which causes
candidates to prefer other industries, such as mechanical and systems engineering. Even
today, foundries are frequently and quite unjustifiably regarded as synonymous with noise and

Evaluation of the demand analysis for the EUROIng. Project 10



dirt at work (the 'black trade’). Because of this image problem, people often overlook the
innovative strength of the industry and its marked technological orientation, together with the

career opportunities it offers.

9. At the moment, do you intend to hire an engineer?

The answers received to this question similarly document the high demand for engineers as
well as their scarcity. Around 61% of respondents (= 40 companies) intended to hire an
engineer but failed to find adequate candidates because none were available.

The industry's high demand for qualified employees highlights its willingness to develop new

and innovative products.

10.  Did you hire an engineer within the past 12 months?

69.7% or 46 companies did hire an engineer within the last 12 months. If we relate the answer
to this question to the result of question 9, we find that the supply of engineers falls far short
of the demand. Almost all the companies that answered Yes to question No 10 are still
looking for another engineer. The conclusions that may be drawn from this are:

1. The industry's development towards manufacturing innovative products is not yet
complete.

2. Marked already, outside pressure on the foundry industry to increase its innovative
capability is bound to grow further.

3. Lack of qualified staff delays the development of new products and processes and, by the
same token, the implementation of important innovations in the industry.

4. This development directly affects the industry's competitiveness.

5. No material change is to be expected within the next few years as enrolment rates have
only begun to increase just now.

6. Therefore, we are not looking at a transitory trend but at a complex of long-term problems.

Conclusion:
As the gap between supply and demand cannot be filled by German foundry engineers for the

reasons named above, there is no other solution but to hire qualified engineers from abroad.

11.  Which recruitment approach did you use?

This question offered a choice of four common recruitment approaches. Multiple responses
were permitted. A total of 124 multiple replies were given by 67 respondents. The evaluation

of the replies yielded the following result:
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At a share of 34.68%, personal contacts with universities and/or undergraduates still form the
commonest approach to establishing an employment relationship at some time in the future.
As a general rule, contacts are established with candidates in the run-up through internships or
diploma papers, which permits employers to form an impression of the quality of their future
employees at an early stage. Among Fe foundries, this recruitment approach (22 replies)
ranges directly behind job advertisements (23 replies), while among the NF foundries, the two
approaches occupy the same rank at 24 answers each. Suppliers clearly prefer personal

contacts.

The traditional approach of advertising a position in trade journals and/or major daily papers
follows second at 31.40%. Advertising in trade journals is a particularly good way of
screening suitable candidates. As these journals are published nationwide, it pays to place an
advertisement in the regional daily press for good measure. In the opinion of both Fe and NF
foundries, job advertisements and personal contacts through universities are of approximately

equal importance.

The spread of modern information and communication technologies offers companies an
opportunity of presenting themselves to large numbers of candidates on certain platforms
called 'job exchanges'. Foundries and suppliers do not yet really trust these job exchanges as
yet, ranking them second-but-last at 18.55%. In part, their reservations may be due to the fact
that the number of these platforms has been growing, leading to a certain degree of confusion.
As there is no foundry-oriented platform as yet, there is the added risk that foundries might
not be able to set themselves off from other companies which advertise in existing job

exchanges.

Companies above a certain minimum size may fill vacant positions by advertising them
internally. However, this recruitment approach ranks last at 13.71%, the reason being that in-
house advertisements are out of the question for most of the respondents because of the size
of the company and/or because there is no adequate supply of staff within it. Restructurisation
and cost-cutting measures have reduced the staff of many foundries to a minimum, restricting

the scope of human-resource relocation.
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Recruitment Approaches Fe Foundries | NF Foundries Suppliers Total
Number % | Number % Number % Number %
Contacts with universities/undergraduates 22 34.92 14 30.43 7 46.67 43 34.68
Advertisements in trade journals/papers 23 36.51 14 30.43 4 26.66 41 33.06
Internet job exchanges 12 19.05 10 21.75 1 6.67 23 18.55
In-house advertisements 6 9.52 8 17.39 3 20.00 17 13.71
Total: 60 | 100.00 46 | 100.00 15 | 100,00 124 | 100.00

Fig. 10: Ranking of recruitment methods

12. How long did your search take?

The dearth of engineers increases the difficulty of selecting candidates, the consequence being
that more time is needed to look for suitable applicants. Cases in which decisions were made
on the spot are very rare indeed. Only three of 62 respondents stated that their search took less
than one month. Most of the respondents (75%) specified that the time required for searching
ranged between 1 and 6 months. By way of conclusion, we may say that foundries are very
careful in selecting qualified staff, and will take some time to decide. There is no call for snap

decisions. As availability is low, searching takes a correspondingly long time.

13. How many interviewsdid you conduct?

Most of the respondents (c. 66%) selected 'l — 5 interviews' to answer this question. At

27.4%, the reply '5 — 10 interviews' occupies rank two.

14.  Did you extend your search to engineersfrom abroad?

Searching for engineers has become so difficult that foundries are constrained to use
alternative approaches to meet their demand for qualified staff. Next to in-service training for
qualified employees, recruiting an engineer from abroad is an obvious alternative. This
guestion was intended to investigate the extent to which German foundries have been
endeavouring to hire qualified staff from abroad. 66 answers were received to this question.
While 51 companies (= 77.3%) had not (yet) endeavoured to hire engineers from abroad, 15

foundries (= 22.7%) had already considered recruiting foreign engineers.

15. Doyou employ aforeign-trained engineer now?

Once again, 66 foundries replied to this question. By answering Yes, 18 foundries (= 27.3%)
indicated that they employ a foreign-trained engineer. As this question directly relates to the

Project activities, these companies will be examined more closely in the course of the Project.
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16. What aretheareasin which supplementary qualification is needed?

Once again, multiple replies were permitted. The purpose of this question was to investigate
the candidates' skills and to enquire about what steps would have to be taken to supplement
their qualifications. These results are of crucial importance for the development of the subject
matters to be covered in supplementary qualification, as it is intended to incorporate in its
curriculum not only evaluations of university curricula but also the requirements and
expectations of the industry. Answers to this question could be based on past experience as
well as on certain expectations. 61 companies returned a total of 175 replies, with German
language skills clearly dominating the field at 58 hits or 33.15%. Astonishingly enough,
leadership qualities and social competences came next, ranking second at 35 replies or 20%.
At 31 replies or 17.7%, foundry-specific technical knowledge was elected into third position
by the participating companies.

Following right behind at 26 hits or 14.9%, we find understanding for and knowledge about
cultural differences. Interestingly enough, business-management skills came in fifth at 24

replies or 13.7%, lagging only a short distance behind.

If we pool the 'leadership’ and 'inter-cultural knowledge' areas, these so-called 'soft skills'
together reach 61 points (34.9%). If we add '‘German language skills’, we get a total of 119
replies (68%) relating to non-technical requirements. From this result, we can draw the

following conclusions:

1. The importance of non-technical requirements is increasing.

2. The level of education of foreign-trained engineers is rated positively by the
foundries.

3. Familiarity with industry-related areas of knowledge is taken as given, as it is in

German students.

Suppl_emgntary Fe Foundries NF Foundries Suppliers Total
Qualification

German

language/communication 33.65 % 33.33% 30.44 % 33.15%
skills

Leadership and social 20.56 % 20.00 % 17.39 % 20.00 %
competences

Foundry-oriented 16.82 % 22.22 % 13.04 % 17.71 %
knowledge

Understanding/knowledge | 15 o5 o4 6.67 % 21.74 % 14.86 %
about cult. differences

SBlzﬁ'S”eSS management 12.15 % 15.56 % 17.39 % 13.71 %
Others 0,00 % 2,22 % 0,00 % 0,57 %
Total 100,00 % 100,00 % 100,00 % 100,00 %

Fig. 11: Rating of areas for supplementary qualification
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2.3 Information about | n-house Personnel Structures

17.  What isthe age structure of your enterprise?

This question was asked to determine the age structure of the industry. There are two crucial
negative factors that predominate in the industry at the moment: On the one hand, there is a
general lack of young people, while on the other, the number of older people among the
employees of the foundries is growing. The implication of these two conditions is that on the
one hand, there are no young people to fill any gaps, while on the other, technical knowledge

is irretrievably lost as older employees retire.

If we look more closely at the distribution of the age structure, we find that a) the '35 to under
45' age group is the strongest at 35.7%, and that b) the two age groups '45 to under 55' and '55
to under 65' together account for around 39% of the workforce. The last statement in
particular is highly critical. If suitable steps are not taken, the industry stands to lose a great
deal of technical knowledge as those employees who belong to the '55 to under 65' age group
will be retiring one by one within the next ten years. Within the age structure determined, this
category holds a share of 11.5%. Another 27.5% will be moving up from the '45 to under 55'
age group, so that the industry will be threatened by progressing dejuvenation together with
all the problems related to it if the gaps are not constantly filled by young people. Steps must

be taken urgently.

Age Structure and Average Age

Average age: 41.1 years

60%

@ Fe Foundries
B NF Foundries

|—| O Suppliers
45% B Total D

30%

15%

0%

25 to under 35 35 to under 45 45 to under 55 55 to under 65

Fig. 12: Age structure in the industry
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Age structure in % Fe Foundries | NF Foundries Suppliers Total
25 to under 35 23.14 % 28.42 % 29.33 % 25.32%
35 to under 45 33.23% 36.21 % 48.67 % 35.70 %
45 to under 55 3143 % 23.60 % 15.17 % 27.46 %
55 to under 65 12.20 % 11.77 % 6.83 % 11.52 %
Total: 100.00 % 100.00 % 100.00 % 100.00 %

Fig. 13: Age structure and average age in the industry
18. What isthe average age of your workfor ce?

An evaluation of the replies yielded an overall average age of 41.14 years. A breakdown by
sectors shows the following picture: Fe foundries head the field with an average age of 42.10
years, followed by NF foundries at 40.50 years. At 38.71 years, the average age in the supply
sector is lowest of all. Together with the results of the age-structure question, this confirms

the negative trend in the industry.

Fe Foundries | NE Foundries Suppliers Total

Average age in years 42.10 40.50 38.71 41.14

Fig. 14: Average age overview
19. Didyou develop ajob description or arequirement profile for engineers?

Job descriptions are useful tools if a position is to be filled. As they define the requirements
and competence demands that apply to future incumbents, they serve to enhance transparency.

In addition, they are mandatory for 1SO certification as they serve to document a company's
internal processes and enhance the transparency of hierarchies and work flows. Question 19
was answered by all respondents. 48 companies (= 71.6%) stated that job descriptions existed,

while 19 companies (= 28.4%) do not have job descriptions for engineers.

20. If ajob description exists, how often isit updated?

Far from being static, job descriptions are subject to changes that depend on the development
of the company, and need to be updated accordingly. However, there is no universal
timeframe for updating job descriptions. Intervals depend on the size and growth of the

company as well as on the scope of any changes implemented.

21. Whoupdatesajob description?

The choice of replies included 'HR management', 'department heads', and ‘company

management'. Multiple replies were permitted for this question. A total of 66 replies were
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given. With the 'HR management' and ‘company management' choices receiving 31.8% each,
and the 'department heads' choice receiving 36.4%, the distribution of replies is about even. In
this context, it should be remembered that most of the replies received came from small to
medium-sized enterprises. Normally, the companies that belong to this category do not have
departmental structures that are comparable to those of larger enterprises, and HR issues are

frequently handled by the corporate management.

22.  Doyou offer in-servicetraining courseson aregular basis?

91% of the companies regularly offer in-service training courses, while only 6 companies
(= 9%) dispense with ongoing qualification for their workforce. Staff training is of particular
importance not only in times when the supply of qualified staff is scanty. Each and every Euro
invested in employee qualification and training enhances the competitiveness of a company,
generating returns in the form of innovations and increasing sales revenues. Another more
detailed question should be asked in this context about the kind and duration of qualification

courses.

Company Size

Company-size categories follow the pattern used in the German Foundry Association's "Who
makes what?" directory. Fitting the respondents into this pattern served the purpose of
checking whether the survey was indeed representative. A total of 60 companies were

categorised.

At 27 companies or 45%, the biggest category was that with a workforce of 50 — 199,
followed by 18 foundries (30%) that employed between 200 and 499 people. At 10 and 15%,
respectively, the remaining companies were shared out almost equally between the 1 — 49 and

500 plus categories.

Company Size

m1-49
m 50 - 199
0 200 - 499
0> 500

Fig. 15: Size distribution of German companies
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24 Summary of the German Survey
For each of the three main sectors, the results of the German demand analysis may be

summarised as follows:

l. Relations with Universitiesand Curriculum Contents

Foundries and universities maintain very intense contacts. Many of these connections are
long-established, having grown over the years. Most important among the universities are the
Freiberg TU Mining Academy, RWTH Aachen, and Duisburg-Essen University, followed by
Clausthal TU and Aalen FH on the same level. In the NF-metal sector, Aalen FH outranks
even Freiberg TU. In addition to these five universities offering courses in foundry
engineering, contacts are maintained with another twenty universities. Arranging seminar and
diploma papers as well as research and development are the two most important fields of

cooperation.

Emphasising the value of practical relevance in university studies, all companies agree that
student education is application-oriented. In their judgement, practical relevance outranks
even foundry-specific knowledge among the key aspects of university education. Next to the
subjects that are typical of the foundry industry, so-called 'soft skills' are appreciated
increasingly, including in particular the ability to motivate employees, leadership qualities,
and social competences. Foreign-language skills, managerial skills, and communication

technologies are items of subordinate importance from the companies' point of view.

. Engineer Qualificationsand the Labour Market Situation

The assessment of the qualifications of young engineers corresponds largely to the evaluation
of the quality of university studies, being ranked somewhere between medium and good by
most. There was far-reaching agreement on the assessment of the labour-market situation.
Almost all companies regard engineers as difficult to come by and the demand for qualified
staff as great. At the moment, almost all the companies which hired engineers last year intend
to employ further engineers. The current situation shows that foundries are changing their
market position vis-a-vis competitors from low-wage countries by developing innovative
products and enhancing their consultation services. The fact that the demand for engineers

continues unabated indicates that this process is still going on.

Within the industry, employment relations are initiated most frequently through existing
contacts based on seminar or diploma papers. The traditional approach of placing

advertisements in trade journals or daily papers follows in second place. Foundries have not
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yet fully accepted internet job exchanges. If a company is large enough, vacant positions may

be advertised internally to fill them.

When searching for suitable employees, companies are prepared to wait for a certain time
rather than decide on the spur of the moment. Three out of four respondents took between one
and six months to arrive at personnel decisions, and almost 16% kept up their search for
between six months and one year. The remainder is shared out evenly between the categories

of less than one month and more than one year.

As suitable candidates are hard to come by, the number of interviews actually conducted is
correspondingly low: The range from one to five interviews was named in around two thirds

of the answers.

Companies are still rather hesitant about employing foreign engineers in response to the
scarcity that reigns on the German labour market. On the other hand, as many as 22.7% of the

respondents endeavoured to obtain and actually hired foreign engineers.

The expectations which a foreign engineer has to meet focus on language skills. At around
33% of the replies given, the ability to speak German ranks first, followed by social
competences and leadership qualities. Foundry-oriented knowledge is taken as given in
foreign-trained engineers, ranking third at 17.71% among the optional choices. Inter-cultural

competences and management knowledge follow on the lower ranks.

1. Information about In-house Personnel Structures

Together with the limited availability of engineers, the fact that the number of trainees has
been stagnating for years has caused the average age of the staff employed by the companies
to rise steeply. At the moment, it is as high as 41.1 years. Unless countermeasures are
initiated, a large amount of knowledge will drain away as the high proportion of those now
aged 45 to under 65 retire in the next ten to twenty years. Using mining engineers,
metallurgists, and foundry engineers as an example, the graph below is intended to
demonstrate the explosiveness of the present labour situation. The entire industry must

confront the problems that arise from the increasing age of the workforce.

It is apparent that the bar representing those aged 35 to under 50 has been lengthening
continuously between 1999 and 2004, while the proportion of employees aged 50 and over
remained almost constant. In 2004, the two age groups together accounted for more than 80%
of the workforce. In the same period, the proportion of those aged 25 to under 35 declined,

while the below-25 age group shows no significant changes.
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Fig. 16: Age structure of mining engineers, metallurgists, and foundry engineers; source: |IAB

If this trend should persist, the industry will be threatened not only by dejuvenation but also
by a deficit in acquiring fresh knowledge. Action must be taken. By way of responding to the
latter threat, companies are offering in-service training courses to their employees. The fact
that the reformed European system of university education now offers the opportunity of
gaining a bachelor's degree to employees without university education but with adequate
professional experience is a step in the right direction. This field will be subjected to a more

differentiated analysis in the course of the Project.
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3. Evaluation of the Polish Survey

Together with seven other states from Eastern Europe, Poland joined the European Union on
May 1, 2004. Because of the accession of Poland and the subsequent opening of the east
European markets, sweeping changes may be expected, particularly on the labour market.

Among others, the European foundry industry is bound to be affected by these developments.

Letters were mailed to a total of 120 companies belonging to the Polish foundry-industry
chamber. A total of 30 foundries submitted replies. As this corresponds to a return rate of

25%, the survey may be regarded as representative of the entire industry.

The question 'Can you assess the content of university studies?' was contained in the
questionnaire mailed to the Polish foundries. This question was omitted in the German
questionnaire. Questions to which multiple answers were permitted were evaluated based on
the number of responding foundries, not on the number of answers given. To ensure
unambiguousness and comparability, the data were calculated for good measure on the basis

of the number of replies given.

3.1 Reationswith Universitiesand Curriculum Contents

1 With which of the following universities do you maintain regular contacts?
The evaluation of relations between foundries and universities was based not on the number
of replies but on the number of foundries maintaining contacts with any of the universities

named, expressed as a percentage of the population of 30 companies that submitted answers.

From the evaluation, it appears that 23 foundries maintain contacts with the Akademia
Goérniczo-Hutnicza (AGH) of Cracow. The AGH is Poland's most eminent university for
foundry and mining engineers, a fact that is clearly confirmed by this result.

At 37%, Gliwice Technical University follows second. Ranks three to five are occupied by
the technical universities of Warsaw, Wroclaw, and Lodz in the order named. Another 60% of
the respondents maintain relations with other universities that remained unspecified in this

evaluation.

2. In what areas do you cooper ate with univer sities?

At 70%, internships represent the most important interface between foundries and
universities. For reasons of clarity, a supplementary question will have to be asked about
whether this field includes arranging seminar and/or diploma papers. Research and
development is the second most important field. Like the German companies, Polish

foundries play the game according to the rules of the big suppliers and manufacturers in the
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motor-vehicle industry. Furthermore, it is safe to assume that foundries are equipped with the

requisite modern R&D facilities only to a limited extent or not at all.

3. What do you think about the practical orientation of university studies?

This evaluation deviates markedly from that of the German results. While the large majority
of German foundries (81.5%) held that studies are practice-oriented, no more than 42% of the
Polish foundries thought that curricula had any practical relevance, the obvious conclusion
being that most enterprises believe that the knowledge taught at the universities is not

practice-oriented.

Assessment of the practical orientation of university studies in Poland

@ Practical relevance

H No practical relevan

o

57%

Fig. 17: Assessment of the practical orientation of university studies in Poland

4, Please gradethe key study areas.

In the opinion of 83% of the foundries, university training should be practice-oriented and
conducted in conjunction with the industry. The results of the previous question explain why
this demand is made. Another point of interest is the high importance accorded to foreign-
language skills. 96% of the companies believe that it is important to learn the English
language, with German following immediately afterwards at 88%. This documents that the
Polish foundries are strongly oriented towards the West. Expectations are high now that
access to the markets of Western Europe has been simplified after Poland's accession to the
European Union in May 2004. At 76%, competence in CAD and/or simulation programmes is
rated as another important item on the curriculum. At 45%, the importance accorded to social
competences ranks only a little below that of the foundry-specific subject of moulding

processes (52%), which permits including it among the subjects of major importance.
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At 24%, managerial skills rank second-but-last before natural sciences (3.4%). That the
importance accorded to natural sciences is so low may be due to the fact that students are
generally expected to have acquired knowledge in these fields at school. The low rating given
to managerial knowledge ultimately reflects the results of our evaluation of university

curricula.

While the importance of business management as seen by the foundries remains low at the
moment, their growing orientation towards the markets of western Europe presupposes
greater managerial knowledge to ensure that they can hold their own in competition in the
long run. Metallurgy is another classical field of study. 70% of the answers suggest that this
foundry-oriented subject should be taught more extensively. At 59%, casting design is another

focus suggested by the answers to the questionnaire.

3.2 Engineer Qualifications and the Labour Market Situation

6. How would you rate the qualifications of young engineer s?

Polish and German foundries do not differ in their assessment of the qualifications of young
engineers. 89.3% of the respondents rate the young engineers' qualities somewhere between
medium and high, with the 'medium’ reply clearly dominating at 67.9%. However, there are
two differences compared to Germany: 1. There was no reply in which qualifications were
rated 'very high'. 2. The remaining 10.7% rate young engineers as badly qualified, an answer

that was not given by any of the German foundries.

Asessment of engineer qualifications in Poland

0% 1106

= low
W medium

O high

O very high

68%

Fig. 18: Assessment of engineer qualifications in Poland
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7. How do you rate the demand for engineersin theindustry?

The answers to this question considerably deviate from those given by the German
companies. While around 73% of the German respondents rated the demand as very high,
only 35.7% of the Polish foundries came to the same conclusion. A clear majority of 53.6% of
the respondents rated the demand for engineers as medium. The remaining 10.7% even rated

it as low, no doubt because the number of students in Poland is considerably higher.

Assessment of the demand for engineers in the
foundry industry of Poland

0%

43% o low
B medium
57%

o high

Fig. 19: Assessment of the demand for engineers in the foundry industry of Poland

8. How do you rate the availability of engineers?

All responding companies rated the availability of engineers somewhere between medium and
good, with most of the answers even gravitating towards good availability. This assessment
absolutely contradicts the opinion of the German foundries. Obviously, the labour market
offers an adequate supply of qualified staff. If we compare the number of foundry-engineering
graduates at German and Polish universities, we find that the imbalance in favour of the
Polish universities is considerable. The number of diploma graduates there is much higher

than that stated by the German universities.

0. At the moment, do you intend to hire an engineer?
75% of the respondents intend to hire an engineer at the moment, the obvious conclusion
being that the demand for qualified personnel is as great in Poland as it is in Germany, and

that it is not fully covered as yet.
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10. Did you hirean engineer within the past twelve months?

Around 59% of the companies did employ an engineer within the last twelve months. Taking
the result of the previous question into consideration, we find that the demand for qualified
staff is not covered even now. Further questions would have to be asked to establish whether
the high proportion of enterprises that did not hire an engineer correlates with the rating of the

demand as medium.

11.  Which recruitment approach did you use?

In recruiting engineers, the approach that is based on contacts with universities and/or
undergraduates clearly preponderates at 69.4%. Advertising such positions in-house follows
second at 34.8%. The traditional approach of placing advertisements in trade journals or in the
press came in second-but-last at 30.4%, outranking the use of job exchanges for the search
(8.7%).

12. How long did your search take?

Two groups of eleven foundries each took less than one month and one to six months,
respectively, to hire an engineer. Five enterprises took 6 to 12 months for their decision, while
three kept searching for an engineer for more than 12 months. The results of this question
confirm those of question 8, which is about the availability of engineers. As engineers are
readily available, there is no need to wait any length of time for qualified staff, so that

recruitment decisions may be made at short notice.

13. How many interviewsdid you conduct?
In most cases (= 58.3%), between one and five interviews had to be conducted to reach a
decision. Somewhat less than 30% of the respondents stated that between five and ten

interviews had been required.

14.  Did you extend your search to engineersfrom abroad?
A large majority (93.3%) of the participating foundries did not look abroad for an engineer.
Keeping in mind that the availability of Polish engineers was ranked between medium and

good, this behaviour is readily understandable.

15. Do you employ aforeign-trained engineer now?
Only 3.3% employ a foreign-trained engineer. For a Polish foundry, the relevance of
employing foreign qualified staff is low to nil. Therefore, the standards used in evaluating this

question are the same as those for question 14.
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16. What aretheareasin which supplementary qualification is needed?
As the relevance of questions 14 and 15 was low in the Polish context, it was decided to

dispense with answers to these questions.

3.3 Information about | n-House Personnel Structures

17.  What isthe age structure of your enterprise?

The average age structure of the Polish foundries may be roughly subdivided into two groups:
1. The '25 to under 45' group and

2. the '45 to under 65' group.

Looking closer, we find that Polish foundries also suffer from the ageing-workforce problem.
42.8% of their employees are older than 45. This percentage includes 32.3% of the '45 to
under 55' group and 10.5% of the '55 to under 65' group. Particularly in this field, the
percentage figures of the Polish foundries are only slightly lower than those of the German
companies. Consequently, Polish foundries are similarly called upon to initiate steps to
counteract creeping dejuvenation and the loss of knowledge associated with it.

18.  What isthe average age of your wor kforce?

The result of this question corresponds to the data given about the foundries' personnel
structures. At 40.7 years, the average age of the workforce may be rated as very high. Similar
to Germany, Poland has problems with promoting young employees.

On the other hand, the supply of young qualified staff is adequate. This being so, most older
employees are probably to be found among the less qualified or unqualified workers. To
understand this imbalance, we need to consider the current situation on the Polish labour
market. In November 2004, unemployment in Poland stood at 18.7%, meaning that the
unemployment rate in Poland is higher than in any other EU member state. The consequence

is that particularly older employees tend to hang on to their jobs.

19. Didyou develop ajob description or arequirement profile?
Around 39% of the responding foundries use job descriptions, while the remainder have not

yet defined the requirements applying to engineers who work for them.

20. If ajob description exists, how often isit updated?
Somewhat more than half of those companies which have job descriptions (57.2% precisely)
update their requirement profile at intervals of more than two years. The remaining companies

update their job descriptions at intervals of one or two years.
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21. Whoupdatesajob description?

Job descriptions are updated most frequently by the management of the company (70%). In
26.7% of the companies, job descriptions are managed by department heads, while the
human-resources department is charged with this duty in only 3.3%. From this, we may
conclude that the majority of companies, being relatively small, do not have a proper human-

resources department, and that these functions are handled by the company management.

22. Doyou regularly offer in-servicetraining?
Almost all enterprises (87% = 26 foundries) offer in-service training to their employees, and

only 4 companies dispense with employee qualification.

Company Size

The data submitted did not permit categorising companies by their size.

34 Summary of the Polish Survey
Broken down into the three main sectors, the results of the Polish demand analysis may be

summarised as follows:

l. Relationswith Universitiesand Curriculum Contents

Like their German neighbours, the foundries and universities of Poland maintain close
contacts. As the most eminent institution, the Cracow AGH may be regarded as the
counterpart of the Freiberg TU Mining Academy. Besides, the two universities have been

cultivating close relations for a number of years.

Internships form the most important field of cooperation between foundries and universities,
and it may be safely assumed that supporting seminar and diploma papers is included in it.
Research and development constitutes the second most important field. In this case, the
motivation of the Polish and German foundries is probably the same. Unlike their German
counterparts, the majority of the Polish foundries believe that university studies have little
practical relevance, and they consequently wish for a more practical orientation of the

university training courses.

Next to practice-oriented training, Polish foundries value foreign-language skills particularly
highly, with the English and German languages ranking highest in importance. Great deficits
obviously persist in this field, a situation which, compounded by the lack of Polish language
skills in the other EU states, will hamper access to the markets of Western Europe

considerably.
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Social competences and so-called 'soft skills' are also esteemed very highly, outranking by a
wide margin even business-management knowledge, which comes second-but-last on the
scale of values. However, focussing more and more on markets with a global orientation
necessarily demands the use of modern methods of business management, which alone can

secure competitiveness in the long run.

Classical curriculum subjects are still rated very highly. 70% of the respondents would like to
see an improvement in metallurgy knowledge. Casting design and moulding methods are
similarly rated as important. In the opinion of 76% of the foundries, CAD and/or simulation
are two fields of technology which should receive particular attention.

. Engineer Qualificationsand the Labour Market Situation

Unambiguously as well as realistically, respondents judged that the qualifications of young
engineers are either medium or high. Referring to the current situation on the labour market,
most of the respondents put the demand for engineers in the medium or low category, while
the availability of young engineers is rated as either medium or good. This comes as no
surprise because in Poland as well as in some other east European countries, the number of
engineers being trained exceeds the demand. Compared to German universities, the number of

diploma graduates at Polish universities is far higher.

At the moment, three out of four respondents intend to hire an engineer. Around 59% already
did so in the past twelve months. The close contacts that exist with universities are used very
frequently for recruitment purposes. Named in almost 70% of the replies, this is the
commonest way of recruiting engineers. Lagging far behind at 34.8%, advertising vacant
positions in-house came second, followed by the traditional approach of placing
advertisements in trade journals and daily papers. Although developments in the field of
information and communication technology keep progressing, using internet job exchanges is
not yet popular in the Polish foundry industry. As qualified personnel is easily available,
searching for suitable employees takes relatively little time. In most cases, between one and

five interviews were conducted.

More than 93% of the companies made no effort to recruit an engineer from abroad. It is easy
to say why, given the adequate availability of local qualified staff. The number of foundries
that already employ a foreign-trained engineer is correspondingly low. Once again, companies
see no need to hire staff from abroad because of the ready availability of local qualified
engineers. Because of the low relevance of the question, the Polish foundries did not return

any answers regarding the need for supplementary qualification.
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In the field of foundry studies, the Polish education system is very well developed and
comprehensive, and the qualification of the engineers is correspondingly high, a judgement
which the foundries confirmed in their replies to the questionnaire. A comparison between the
education systems in Poland and Germany shows only a few minor discrepancies, of which
some tend to favour university education in Poland. Because of the high unemployment rate
and the easy availability of engineers, Polish foundries find an adequate supply of qualified

staff on the labour market at the moment.

1. Infor mation about In-House Personnel Structures

At almost 30%, employees under 35 form the second largest group in the age structures of the
responding companies. However, this fundamentally positive state of affairs (in Germany, this
age group accounts for 25.32% of the workforce) is negatively influenced by the high
proportion of employees aged '45 to under 55'. In addition, another 10.47% of the group aged
'55 to under 65' need to be included in this category as well. Together, the two groups account
for 42.8% of the workforce, confirming the clearly discernable trend towards dejuvenation in
the Polish foundry industry. Another factor that corroborates this tendency is average age. At
40.65 years, it is only slightly lower than the German figure (41.14 years). Unlike the German
industry, however, Polish foundries have an adequate supply of young employees.

Most foundries have not yet developed job descriptions and/or requirement profiles for their
engineers. No more than c. 39% of the companies have already defined the requirements that
apply to the job of an engineer.

Most job descriptions are updated at intervals of more than two years, with the company

management handling the process in most cases (= 70%)..

Employee training is highly valued by Polish foundries, with almost all enterprises (= 87 %)

offering in-service training to their workforce.

Information about company size could not be evaluated because company sizes were not

categorised.

4, Evaluation of the Survey in the Netherlands and Belgium

56 Dutch and 26 Flemish foundries were contacted, and completed questionnaires were
returned by fourteen companies, of which ten were Dutch and four Flemish. This corresponds
to a response rate of 17.1%. Expressed as a percentage of the respective national populations
(NL and B), 17.9% of the Dutch and 15.4% of the Flemish foundries took part in the survey.
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4.1 Relationswith Universitiesand Curriculum Contents

1. With which of the following universities do you maintain regular contacts?

The Dutch and Flemish respondents maintain regular contacts with a total of twelve
universities in the Netherlands, Belgium, and Germany. Eight of these institutions offer
foundry-technology courses, while the remainder were included in the 'others' category. At six
foundries (= 43%) each, contacts are most frequently maintained with PTGroep of Utrecht
and Ghent University. Next in line, we find the Hogeschool van Utrecht and Delft TU with
four contacts each (= 29%). Contacts with Eindhoven TU, Twenthe University, and RWTH

Aachen are maintained by two foundries each.

On September 1, 2005, the PTGroep was incorporated in the Nature and Technology faculty
of the Hogeschool van Utrecht as a Centrum voor Techniek. As an institute of further
education, it offers postgraduate training for people in regular employment. This explains why
contacts with the foundry industry are so close. On its own, the PTGroep maintains extensive

contacts with other universities, particularly with Ghent University.

2. In what areas do you cooper ate with univer sities?

Seminar and diploma papers as well as research and development are the two most important
fields in which foundries and universities cooperate. 43% of the respondents stated that
another field in which they are cooperating with universities is the arrangement of internships.
Yet another field is supplementary and in-service training, which was again specified by 43%

of the respondents.

From the fact that research and development was named so frequently, we may conclude that
the Dutch foundries are confronted by the same needs as their German competitors, and that

they lack R&D facilities to the same extent.

3. What do you think about the practical orientation of university studies?

The practical relevance of university studies is rated as low by the majority (= 86%) of the
respondents. The reasons for this become evident if we compare the Dutch curricula to those
of Poland and Germany. While the basic knowledge which future engineers are taught during
their university studies is sound, they are not informed about foundry-specific matters.
Engineers acquire any foundry-oriented knowledge they may need in postgraduate studies at
institutes of further education, such as the PTGroep.
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4, Please grade the key study areas.

Foundry-specific knowledge is rated most highly by the respondents, including casting design
and engineering, metallurgy, melting and foundry techniques, casting materials and material
testing, moulding materials and processes, and foundry process design. Each of these key
items was given 4.5 points of 5. The fact that so much emphasis is placed on industry-relevant
subjects permits the conclusion that companies have a very low opinion of the knowledge of
engineering graduates. Basic technical knowledge as well as information and communication
technologies (CAx technologies) were rated similarly highly, followed at 4 points each by
natural sciences, business management, and social competences. Language skills and practical

training come last at 3.5 points each.

Ranking of Key Study Areas in NL

Practical training
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Casting design / engineering

s

Foundry process desg
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Information and
communication technology

Metallurgy / melting and casting
techniques

Casting materials / materials testing

Fig. 20: Overall ranking of key areas of study in the Netherlands

4.2 Engineer Qualificationsand the Labour Market Situation

6. How would you rate the qualifications of young engineer s?

A vast majority (= 86%) of the foundries thought that the qualifications of young engineers
are of medium quality, despite the low practical orientation of their studies. The remaining
14% even thought that young engineers are well qualified. This shows that qualifications were

judged not by their practical relevance but by the scope and quality of the knowledge taught.
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7. How do you rate the demand for engineersin theindustry?
The replies to this question show clearly that the demand for engineers in the Dutch foundry
industry is rising noticeably. While 43 % of the respondents believe that the industry is

confronted by a high demand for engineers, the remaining 57% still rate it as medium.

8. How do you rate the availability of engineers?
86% of the companies agree that the availability of engineers is low, while 14% rate it as

medium.

9. At the moment, do you intend to hire an engineer?

The replies to this question confirm that the demand for engineers is as great in the
Netherlands as it is in Germany and Poland. 71% of the respondents intend to hire an
engineer.

This high demand for qualified staff emphasises that the Dutch foundries are confronted at

present with great demands regarding quality and innovation.

10.  Did you hire an engineer within the past 12 months?
71% or ten companies answered Yes to this question. Considered together with the results of
question 9, the replies clearly indicate that the great demand for qualified staff continues

unbroken.

11.  Which recruitment approach did you use?

Most companies (= 80%) use advertisements in trade journals and the daily press to recruit
personnel. At 60%, recruiting employees through internet job exchanges ranks second before
direct contacts with diploma undergraduates. This result exemplifies the low practical
relevance of university studies, as both the German and the Polish foundries obviously seek
closer cooperation with universities. In this regard, contacts between foundries and

universities should be enhanced.

12. How longdid your search take?
Although engineers are hard to come by, 40% of the respondents indicated that their search
took less than one month. 60% specified a period of between one and six months.

13. How many interviewsdid you conduct?
Almost all enterprises (= 80%) conducted between one and five interviews, while the

remaining 20% interviewed between five and ten persons.
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14.  Did you extend your search to engineersfrom abroad?

No company availed itself of the option of recruiting an engineer from abroad.

15. Doyou employ aforeign-trained engineer now?

As none of the companies endeavoured to hire an engineer from abroad, none were hired.

16. What aretheareasin which supplementary qualification is needed?

Among the areas in which supplementary qualification is needed, understanding of and
knowledge about cultural differences at 86% far outranks all other options. Together with
relevant communication competences, Dutch language skills rank second at 57%.

Together with foundry-oriented knowledge, leadership qualities and social competences
follow in third place at 43% each. Business management as well as other optional choices

were not considered by the foundries.

4.3 Information about In-House Personnel Structures

17.  What isthe age structure of your enterprise?
In the Dutch foundries, age structures tend to follow those in Germany, although some
considerable discrepancies are to be found among the age groups. Because of their similar

structure, Dutch foundries are also confronted by the problem of workforce dejuvenation.

18. What isthe average age of your workforce?

While the average age of the workforce as a whole amounts to 42 years, individual figures
fluctuate by as much as 10%. The average age of engineers is 38 years, although once again
this figure might fluctuate by +/- nine years. This relatively high age suggests that most of the

engineers acquired their qualifications through further education.

19. Didyou develop ajob description or arequirement profile?
No more than 29% of the companies have job descriptions, while the remaining 79% still lack

requirement profiles applying to engineers.

20. If ajob description exists, how often isit updated?
As job descriptions are generally updated at intervals of two years or more, any changes in in-

house workflows will not be reflected in them.

21. Whoupdatesajob description?
As a general rule, job descriptions are updated by a company's HR department. The

involvement of department heads and company managements in the process is limited.
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22.  Doyou offer in-servicetraining on aregular basis?
Almost all enterprises (= 86%) offer in-service training to their employees. Only two of the

respondents dispense with educating their workforces.

Company Size
Unfortunately, no exact figures indicating company size have become available, but we may

safely assume that SME structures resemble those in other countries.

4.4 Summary of the Dutch-Belgian Survey

Next to Dutch foundries, the survey addressed companies from the Flemish region of
Belgium. Broken down into the three main sectors, the results of the Dutch demand analysis

may be summarised as follows:

l. Relationswith Universitiesand Curriculum Contents

Because of the geographical position of the Netherlands, companies maintain contacts with
Dutch as well as foreign universities. Some companies cultivate very close relations with
Belgian universities in Leuven and Ghent as well as with RWTH Aachen. The universities
with which contacts are maintained most frequently include Ghent University, the PTGroep
and the Hogeschool van Utrecht. However, the position of the PTGroep is somewhat unusual
in this context as it is not really a proper university but an institute of further education
belonging to the Nature and Technology Faculty of the Hogeschool van Utrecht. Taken
together, the results for these two institutions indicate that the contacts maintained by the

foundries focus on Utrecht and Ghent.

Seminar and diploma papers as well as cooperation in research and development form the two
largest fields of cooperation, followed by internships and in-service/supplementary training,
an area which is subject to national differences. The fact that cooperation in research and
development is so close clearly shows that foundries in the Netherlands depend as greatly as
others elsewhere on the support of the universities as they implement their product

innovations.

In their evaluation of the practical relevance of university studies, foundries are
unmistakeably sceptical. 86% of the replies judge that the practical relevance of curriculum
contents is inadequate. The reasons for this are to be found in the curricula. While foundry-
specific courses are offered in both Germany and Poland, future engineers are given a sound
grounding in technical knowledge in the Netherlands, and foundry-oriented knowledge is

taught at supplementary and further-education institutions such as the PTGroep.
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Companies accord top priority to teaching foundry-specific knowledge in metallurgy, melting
and casting techniques, moulding processes, casting design, and foundry-process design.

Astonishingly enough, practical training is not rated as highly as foundry-oriented knowledge,
despite the low rating given to the practical relevance of university studies. Next in line, we
have natural sciences, business management, and social competences. As in Germany,
foreign-language skills lag far behind. However, the fact that evaluations fluctuate both ways

should be taken into account in this context.

. Engineer Qualificationsand the Labour Market Situation

Most foundries rate the qualifications of young engineers somewhere between medium and
high. Considering the lack of practical orientation, the foundries' judgement of the quality of
the information taught is quite positive. The demand for engineers is growing in the industry,
with more than half of the respondents rating it as great. Availability assessments are even
more outspoken, with almost all companies rating it as bad. This suggests that the bottleneck
which confronts the Dutch foundries in their endeavours to choose and employ qualified staff
is similar to what their German competitors are up against. More than 70% of the respondents
confirmed that they were looking for an engineer at the time of the survey, although they had
hired an engineer in the year before.

In the recruitment of engineers, most Dutch foundries rely on advertisements in trade journals
and the daily press. Internet job exchanges are used very extensively compared to other
countries, outranking even personal contacts with diploma undergraduates. This goes to show
that cooperation between universities and foundries is not yet very close in this field.

Despite the low rating given to availability, around 40% of the respondents were able to find
suitable staff within a period of less than one month. The remaining 60% took between one

and six months, with the majority conducting between one and five interviews.

None of the companies endeavoured to extend their search for suitable personnel to foreign-
trained engineers, and none were hired in consequence. In the judgement of the foundries, the
supplementary qualification of foreign engineers should focus on so-called 'soft factors'. Inter-
cultural aspects rank first, followed by Dutch language skills. Together with leadership
qualities, social competences occupy the same rank as foundry-oriented knowledge.

Surprisingly, business management skills are regarded as unimportant.

Evaluation of the demand analysis for the EUROIng. Project 35



1. Information about In-House Personnel Structures

Age structures in Dutch foundries approximately correspond to those in German companies,
including the average age. Therefore, the Dutch foundries are similarly confronted by the
problem of ageing workforces. However, there are fluctuations within the age structure that

are considerable in some cases.

Job descriptions are rare in the industry at the moment. Only 21% of the respondents state that
job descriptions are in place. Updates recur at intervals of two years and more. In most cases,

the process is handled by the human-resources department.

The Dutch foundries value employee in-service training as highly as others. 86% of the

companies offer training opportunities to their workers.

5. Evaluation of the Spanish Survey

The results of the demand analysis in Spain are based on assessments made by the Spanish
foundry association FEAF, whose membership includes around 155 companies. This total, in
turn, includes 57 iron foundries and 51 NF-metal foundries, which together account for
around 93% of the Spanish castings output.

51 Redationswith Universitiesand Curriculum Contents

1. With which of the following universities do you maintain regular contacts?
Next to the Universidad de Oviedo, foundries in Spain maintain contacts with the Politecnica

de Madrid, the Politecnica de Bilbao, and the Politecnica de Barcelona.

2. In what areas do you cooper ate with univer sities?
Next to arranging internships, cooperation is closest in the field of research and development.

3. What do you think about the practical orientation of university studies?

The practical relevance of the subjects taught at universities is regarded as low.

4. Please grade the key study areas.

While practical orientation is seen as important, familiarity with basic theoretical information
about natural science, technology, metallurgy, melting and casting techniques, and
information and communication technologies are rated considerably more highly in
assessments of curriculum contents. Knowledge about moulding processes, casting materials,
materials testing, and foundry process design is regarded as less important. Casting

engineering and design is even rated as unimportant.
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Among the non-technical subjects, business management and social competences enjoy the

same outstanding regard as technical knowledge.

5.2 Engineer Qualifications and the Labour Market Situation

6. How would you rate the qualifications of young engineer s?
Although university courses are seen as not practice-oriented, the engineers' qualification is

regarded as high.

7. How do you rate the demand for engineersin theindustry?
The picture drawn by the answers to this question is twofold. While small companies rate

their demand for engineers as low, large companies judge it to be high.

8. How do you rate the availability of engineers?

The companies' responses to this question were highly differentiated. Surprisingly, one of the
decision criteria included in the answers to this question was the candidate's family situation,
an aspect which in other countries was either omitted entirely or did not emerge in the
evaluation. The core message is this: As long as they are young, availability is good, but as
soon as they take on family obligations, things get difficult.

0. At the moment, do you intend to hire an engineer?

The answer to this question was given by the FEAF; it was Yes.

10.  Did you hirean engineer within thelast 12 months?

Once again, the FEAF's answer to this question was Yes.

11.  Which recruitment approach did you use?

Another choice was added to the four already named in the questionnaire, which proved to be
the most common in the end: The Spanish labour exchange/agency IAEM was used most
frequently to initiate employment relationships. Contacts with universities and diploma
undergraduates follow second. In rank three, we find in-house advertisements and/or
'positions vacant' advertisements in trade journals. Apparently, the role played by internet job
exchanges in Spain is small or nonexistent. The evaluation of the questionnaire showed no

assessment of this alternative.

12. How long did your search take?
Taking between one and six months, the duration of the search is on a level with that named

by German and Polish foundries.
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13. How many interviewsdid you conduct?
Between one and five interviews were conducted on average. Once again, this result

corresponds to those from Poland and Germany.

14.  Did you extend your search to engineersfrom abroad?

No answer was given to this question.

15. Doyou employ aforeign-trained engineer now?
As of now, none of the respondents have hired an engineer trained abroad.

16. What aretheareasin which supplementary qualification is needed?
The most important areas for supplementary qualification are foreign-language skills and
communication competences. Next, we find leadership qualities, social competences, and

foundry-oriented knowledge.

5.3 Information about | n-house Per sonnel Structures

17.  What isthe age structure of your enterprise?

The age structure is a grave problem confronting the Spanish foundries. Around 72.3% of the
workforce belong to the '45 to under 65' age group. 35.6% of the employees are between 55
and under 65 years old. In no more than ten years, this segment of the workforce will have left
the employment of the foundries, and the 36.8% now aged '45 to under 55' will move up.
Dejuvenation in the industry has already progressed far. The foundries of Spain will be
threatened by considerable competitive disadvantages if steps are not taken very swiftly to a)
make sure that they retain their present body of technical knowledge, and b) recruit young
employees. These steps are not preventive but absolutely indispensable. The knowledge drain
resulting from dejuvenation is bound to diminish the innovative and competitive performance
of the Spanish foundries to a considerable extent, compounded by a lack of knowledge about

new product and material developments.

18. What isthe average age of your workforce?
The average age of the foundry workforce is 51.3 years, which puts the Spanish foundries in
the lead as far as staff dejuvenation is concerned. The average figure is around ten years

higher than that of Germany and Poland.

19. Didyou develop ajob description or arequirement profile?

Job descriptions for engineers are in place.
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20. If ajob description exists, how often isit updated?

Job descriptions are updated whenever employees are needed by a company.

21. Whoupdatesajob description?
Job descriptions are updated by human-resource departments in cooperation with department

heads and company managements.

22.  Doyou offer in-servicetraining on aregular basis?

In-service training courses are offered on a regular basis.

Company Size

A total of 141 iron, steel, and NF-metal foundries are organised within the Spanish foundry
association, FEAF. Together, these enterprises employ 16,486 people, which makes for an
average workforce of 117 per foundry. Therefore, the structures of the Spanish and German

foundry industries are approximately identical.

54 Summary of the Spanish Survey
The results of the Spanish demand analysis are based on assessments by the Spanish
foundry association, FEAF. In this context, it is important to keep in mind that results were

not analysed quantitatively.

l. Relationswith Universitiesand Curriculum Contents

Contacts exist with the following universities: Universidad de Oviedo, Politecnica de Madrid,
Politecnica de Bilbao, and Politecnica de Barcelona. While the Universidad de Oviedo has a
mining-engineering faculty at which metallurgists are trained, there is no institute dedicated to
foundry engineering. Because of the university's geographical proximity to Spain's most
important steel firms, close relations with local steelmakers have been developing for years.
The Politecnica de Madrid has a department for materials science that forms part of the
technical college for mining engineers. Although engineers receive training in materials
technology at the department, there is no independent institute for foundry engineering. The
Politecnica de Barcelona has an institute for materials science and metallurgy at which
research is conducted into moulding methods for metal products, among other things. As
numerous foundries are located in the Barcelona region, we may safely assume that mutual

contacts have developed.

The most important fields in which foundries and universities cooperate include research and

development as well as the arrangement of internships.
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Although university studies are regarded as not practice-oriented, practical relevance in
training is rated as no more than important. Instead, the focus is on natural sciences, basic
technical knowledge, information and communication technologies, metallurgy, melting and
casting techniques, business management, and social competences. Astonishingly enough,
foundry-related aspects are regarded as either less important or insignificant. Even language
skills are preferred over these subjects. A look at the evaluation of the curricula of the

Universidad de Oviedo reveals that this training demand is being met.

. Engineer Qualificationsand the Labour Market Situation

Although the practical relevance of university studies is held to be low, engineers are rated as
highly qualified, which indicates that the courses offered at the universities meet the
requirements of the industry. The demand for engineers is rated differently by companies of
different size. While small enterprises rate it as low, large companies regard it as high. This
assessment by the FEAF merits further investigation.

The availability of engineers was seen as depending mainly on their age and their family
background. According to this assessment, young engineers without family ties are more
readily available than older employees with families of their own. This result obviously
indicates that personnel is scarce in this sector of the labour market, and that available

candidates are somewhat advanced in age.

That there is great demand for qualified personnel is confirmed by the answers to the two
subsequent questions. Unfortunately, they could not be evaluated in quantitative terms.
At all events, even enterprises which hired an engineer within the last twelve months are still

looking for additional qualified personnel at the moment.

Most employees are recruited through the Spanish labour exchange, INEM. Contacts with
universities and diploma undergraduates rank next, followed by job advertisements in
technical journals and the daily press. Interestingly enough, internet job exchanges were not
mentioned at all.

Similarly to the other countries studied, the search for engineers took between one and six
months. At between one and five, the number of interviews conducted was the same as well.
While no answer was given to the question that concerned extending the search to engineers
from abroad, the question about whether a foreign engineer had actually been hired was
answered by No. The most important qualifications that a foreign engineer should have were
ranked as follows: 1) Spanish language skills and communication competences; 2) leadership

qualities and social competences; and 3) foundry-oriented technical knowledge.
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1. Infor mation about In-house Personnel Structures

The most noticeable items in the evaluation of the Spanish survey include the extremely high
average age and the top-heavy age structure in the companies questioned. For the industry,
this state of affairs results in the risk of a) dejuvenation, unless corrective steps are taken at
once, and b) technical knowledge draining away, which would considerably impair

competitiveness.

The high average age of the workforce is bound to cause problems with succession. In
addition, the assessment of availability is related to company size, as described under question
8. For this reason, it is the smaller foundries that stand to lose most as the process of
dejuvenation and generation change progresses. Very often, the career potential that they can
offer to young engineers is inadequate, and the financial framework conditions offered by
bigger enterprises are better to boot. Ultimately, this means that small enterprises may fill any
age-related gaps in their staff only at great expense.

While respondents do have job descriptions, this is yet another question for which no
quantitative assessment is available. Job descriptions are updated not in conformance with a
fixed timetable but as required, the process being handled by human-resources departments in

consultation with department heads and company managements.

Like others elsewhere, the Spanish foundries offer in-service training to their employees on a

regular basis.

In addition, there is a specifically Spanish problem which hampers the development of
suitable qualified personnel. In the course of the Project activities, it was found that
considerable differences exist between the Spanish and German university-education systems.
The Spanish model of university education differs from the German pattern in that future
engineers are given a comprehensive grounding in technical knowledge.

Graduate engineers then acquire any special knowledge required for their future work
together with the experience required for a specific branch of industry in the companies
themselves, where they are groomed for their job. Acquiring such supplementary
qualifications is easier within companies above a certain size, where in-house in-service
education programmes support the process. In the absence of such programmes, experience is

acquired exclusively on a hands-on basis.
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6. Summary of the National Surveys

l. Relations with Universitiesand Curriculum Contents

In the European countries under investigation, it is common for foundries to maintain close
relations with universities. Next to supra-regional foundry-specific institutions, contacts are
also maintained with local universities.

The average number of contacts cultivated is 2.3 per enterprise. The evaluation shows that

marked preferences exist for certain universities both at the national and the European level.

In Germany, the following five universities offer courses in foundry engineering: Freiberg
TU Mining Academy, RWTH Aachen, Duisburg-Essen University, Clausthal TU, and
Aalen FH. Clearly leading the field in the overall ranking, the Freiberg TU Mining Academy
is arguably the most eminent university institution in the field of foundry engineering,
particularly in the iron and steel sectors. The NF-metal sector constitutes an exception
inasmuch as Aalen FH maintains more contacts with companies in this field than the Freiberg

TU Mining Academy.

In Poland, research and teaching in the field of foundry and mining technology focusses
largely on the Akademia Gorniczo-Hutnicza (AGH) in Cracow. As the number of its
contacts with business companies is highest by a wide margin, it is the most eminent
university in this field nationwide. If we take into account the number of faculties, university
staff, and students, the AGH emerges as the leading European institution in this sector. This
assessment is confirmed by the scale of its research cooperation with other European
universities. In addition, Polish foundries maintain contacts with the Technical Universities
of Warsaw, Wroclaw, Lodz, and Gliwice as well as with other institutions without a specific

foundry-engineering orientation which were not mentioned by name.

Because of the size and the geographical position of the country, foundries in the
Netherlands maintain contacts not only with Dutch universities but also with German and
Belgian institutions. Together with the PT Groep, the Hogeschool van Utrecht maintains the
largest number of contacts. Both institutions should be regarded as a single unit as the
PTGroep is an institute for further education belonging to the technology and nature faculty of
the Hogeschool van Utrecht. Furthermore, Dutch foundries also maintain close contacts with
Ghent University in Belgium. Ghent University, in turn, extensively cooperates with the
Hogeschool van Utrecht / PTGroep in research and teaching. Further important institutions
include the Technical Universities of Delft and Eindhoven as well as Twenthe Univer sity.

In addition, international contacts are maintained with RWTH Aachen and Aalen FH.
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While the most important universities were named in the Spanish study, the data were not
evaluated in quantitative terms. Overall, contacts are maintained with four universities which,
however, differ greatly in the scope of foundry-specific studies they offer. Located in the
autonomous region of Asturia, one of the most important iron- and steel-making regions of
Spain, the Universidad de Oviedo has a faculty for metallurgy and mining technology.
Studies focus mostly on mining technology and metal smelting, while foundry-specific
knowledge is taught only on a limited scale. The Universidad Politecnica de Catalunya of
Barcelona is similarly located in an important iron- and steel-making region. Its institute for
materials science and metallurgy focusses on research into NF-metal alloys and metal-
moulding processes. Further contacts exist with the Universidad Politecnica de Bilbao and
the Universidad Politecnica de Madrid, where the department of mining technology

specialises in metallurgy, among other subjects.

Judging by the number of universities offering autonomous foundry-specific courses,
Germany leads the field among the European nations. As far as the number of students is
concerned, however, the Cracow AGH in Poland ranks first in Europe with its more than

1,473 intramural and 871 extramural students.

All things considered, supporting seminar and/or diploma papers and arranging internships
are the most important interfaces between foundries and universities. In the diagram below,
the two items have been lumped together for standardisation reasons. Joint activities in the
field of research and development form the second most important area of cooperation. The
most important reason why cooperation in the field of R&D is so close is that more and more
added-value operations are now taken over by suppliers, including the creation of research
and development capacities. Foundries that supply components to the motor-vehicle industry
are particularly involved in this development. Since the European foundry industry consists
mainly of small and medium-sized enterprises, only a few companies have adequate R&D
facilities of their own. At the same time, universities benefit from cooperating closely with the
industry, which also enables them to suit their curricula to practical demands. After all,
practical relevance is one of the demands that are most frequently named by foundries with

regard to university curricula.
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Shared Fields of Activity in Europe
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Fig. 21: Shared fields of activity in Europe

Opinions about the practical orientation of the university courses offered deviate very greatly
in some cases. While the majority of German respondents believe that university studies are
practice-oriented, practical relevance was rated as low in Poland with a fairly wide margin
(43% for, 57% against). In the Netherlands, as many as 86% of the respondents are convinced
that studies pass practical life by. In Spain, university studies are similarly rated as low in
practical relevance, although no data were given about the percentage figures of the
assessment. Consequently, practical relevance forms an important or even very important item
in foundry-engineering studies. Some of the ratings given to the importance of foundry-
specific study contents differ markedly. Rated as high or very high in Germany, the
Netherlands, and Poland, these aspects are held to be less important in Spain, except for
metallurgy as well as melting and casting techniques. Conversely, basic technical and
scientific knowledge is rated more highly in Spain than in the other countries. When curricula
were compared, it was found that the Universidad de Oviedo allows for this in its curriculum.
Assessments of social competences are largely in agreement. In all the countries involved,
knowledge about these 'soft skills' is regarded as very important. Questions about knowledge
in other fields, such as business management, information and communication technologies,
and language skills yielded inconsistent results in some cases.

Generally rated as important, business-management knowledge is even regarded as very
important for future foundry engineers in Spain. In the field of information and

communication technologies, the discrepancy is even clearer.
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While skills in the use of these tools are regarded as no more than important in Germany,

foundries in Spain and Poland value this item in the curriculum very highly.

Ranking of Key Study Areas in Europe
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Fig. 22: Ranking of key study areas in Europe

Another remarkable item is the relatively low rating given to language competences. The
Polish foundries are alone in regarding foreign-language skills as a very important field of
study. In that country, the most important foreign languages are English and German. In
Germany, teaching foreign languages no longer forms an obligatory part of the curriculum at
the participating universities.

This decision is bound to develop into a serious drawback within the foreseeable future as the

EU is enlarged further and the globalisation of the economy progresses.

In summary, the evaluation of the curricula demonstrates that the key areas highlighted by the
companies are largely covered by the universities even now. The demand for additional skills,
such as social competences, shows that the conventional image of the process-oriented
engineer is deficient and outdated. Future engineers will have to take on a growing scope of
management functions next to their traditional duties of monitoring and controlling technical
processes. At the same time, foundries cannot wait for young engineers to acquire the
necessary knowledge through hands-on experience because markets change ever more
rapidly, and the pressure to develop innovative products is going up. The Spanish education

system is exceptional in this context.
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. Engineer Qualificationsand the Labour Market Situation

Most foundries in the participating countries gave a medium rating to the qualifications of
young engineers. Save for 10.7% of the answers given in Poland, the young engineers'
capacities were not rated as low in any other country. In Germany, 44.3% of respondents gave
a high or even a very high rating to their qualifications. No such result was obtained either in
Poland or in the Netherlands. Only in Spain, the engineers' qualifications were rated as high,

although foundry-specific knowledge was not included in the answers.

Demand assessments also yielded different results. While the demand for engineers is rated as
very great in Germany, the Netherlands, and Spain, this does not hold true in Poland. The
reason for this difference lies in the fact that in Poland, the supply of engineers is adequate
because of the high number of university graduates, whereas low enrolment figures keep the
supply of engineers skimpy in the other countries. In addition, the fact that the demand was
assessed as great documents that the trend towards product innovations and more

comprehensive customer and consultation services is increasing.

Continuously growing competitive pressure from the so-called emerging countries as well as
the ongoing debate about excessive wages and/or non-wage labour costs in western Europe
have deprived foundries in western Europe of pricing as their only competitive advantage.
The characteristics on which the survival of foundries now depends include a constantly high
level of product quality, thorough-going customer orientation, and the ability to develop and
make innovative products at short notice. Foundries in all participating countries are aware of
the need for this strategic realignment. This also explains why the demand for qualified staff
is growing in the Polish foundries, which are even now exposed to intense competition with
companies located further east. However, the only foundries that can successfully cope with

this problem are those with an adequate supply of qualified staff.

The scarcity of foundry engineers is particularly apparent in Germany and the Netherlands.
Around 63% of the German foundries that answered the question believe that engineers are
difficult to come by; in the Netherlands, the figure is as high as 86%. Predictably, availability
is rated either medium or good in Poland as an adequate supply of foundry engineers is
available. In Spain, respondents strongly believe that an engineer's availability depends on his
personal environment. Young, independent applicants without family ties are thought to be
more flexible than older persons with their own families. This aspect was not taken into

account in any other country.
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A large proportion of the companies that hired an engineer in the past twelve months are still
looking for additional qualified employees. Recruitment procedures differ strongly from
country to country. In Germany, foundries recruit engineers mainly through existing contacts
with universities and/or diploma undergraduates. Internet job exchanges are not generally
approved in Germany. Foundries in the Netherlands most frequently use the traditional
approach through the press to recruit staff, and internet advertisements are markedly more
popular here than in Germany. Conversely, contacts with universities and students are used
only rarely to establish employment relationships. In Poland, the focus is clearly on personal
contacts, with almost 70% of the respondents confirming that they use this approach to choose

new staff members.

Next in line, we find in-house advertisements, a variant which is not nearly as popular in
either Germany or the Netherlands.

In Poland, job advertisements in the press are of similar importance, while internet job
exchanges are almost insignificant. Interestingly enough, job placement in Spain is largely
handled by the governmental labour exchange, INEM. No other placement options were

mentioned in the Spanish evaluation.

In all countries, searching for an employee generally took between one and six months.
Furthermore, the number of interviews conducted similarly ranged between one and five

everywhere.

Despite the great demand for and the low availability of engineers, foundries practically never
endeavoured to obtain engineers from abroad. Only 22.7% of the German foundries
undertook to do so, and 27.3% actually hired qualified staff from abroad. Conversely, none of
the foundries in the Netherlands and Spain showed any interest in foreign employees, nor
were any recruited. In the Polish study, these questions were of no relevance. Questioned
about the contents of supplementary qualification, the criterion named most frequently by
respondents was familiarity with the national language, followed by leadership qualities and
social competences.

Another item of importance is understanding of and knowledge about cultural differences.
Foundry-oriented and business-management knowledge took a back seat in the evaluation,

such skills obviously being regarded as given.

1. Information about In-house Personnel Structures
At the moment, the European foundry industry is undergoing a process of demographic

change. As the supply of young people dwindles, the average age of the workforce grows

Evaluation of the demand analysis for the EUROIng. Project 47



continuously. In the absence of countermeasures, the consequences of workforce dejuvenation
may be fatal for any enterprise. There is no participating European country in which the
percentage of those aged '45 to under 65' is less than 38% in the foundry industry. In Spain, it
is even as high as 72.35%. Within the next ten to fifteen years, the workforces of these
companies may well be 'bled white' if there is no change in the orientation of their human-
resources planning. As employees retire, the technical knowledge they have acquired over

many years drains away, a massive loss indeed.

If we include the relatively high average age in the Spanish foundry industry (51.3 years), the
resultant European mean is 43.8 years. Even if we include only the figures from Germany,

Poland, and the Netherlands, the average age still is as high as 41.3 years.

Age Structure in the European Foundry Industry in %
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Fig. 23: Age structure in the European foundry industry in %
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Fig. 24: Tabular breakdown of the age structure
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41.1 40.7 42.0 51.3 43.8
41.3

Fig. 25: Average age table

Conclusion

As a general rule, foundries in the countries under investigation have developed close
relations with regional and industry-oriented universities. In all four countries, engineering
studies are concentrated in a few universities. The most important fields of cooperation
include supporting diploma papers and conducting joint R&D activities. Assessments of the
practical relevance of university studies were highly controversial in some cases. German
foundries were alone in rating the practical relevance of university studies as good with a
clear majority. Foundries in Poland, the Netherlands, and Spain are not convinced that
university studies are practice-oriented, although different ratings were awarded. Thus, the
practical relevance of the training given to future engineers ranks top among the demands
addressed to the universities. Foundry-specific contents are valued particularly in Germany,
the Netherlands, and Poland, while teaching technical and scientific knowledge is rated more
highly in Spain. These assessments are reflected in the curricula of the universities. While
studies in Germany and Poland follow the practical needs of the industry very closely, future
engineers are given a sound grounding in basic technical theory in Spain and the Netherlands.
In the last-named countries, engineers begin to acquire foundry-specific qualifications as they
begin working for a company, either through supplementary qualification programmes or
through hands-on experience on the job. Depending on the size and structure of the company
concerned, such measures may be implemented either in-house or by external training
institutions. As a general rule, these institutions maintain very close contacts with regional or
industry-oriented universities, consulting with them about the content of their training
programmes.

The original intention was to amalgamate the insights that emerged from the comparison of
curricula together with the results of the survey among member companies to form a single
model. However, because of the divergences found in curriculum contents, the project team
decided not to develop such a single model because it could not have adequately reflected all
the different demands. Instead, a 'twin-track model' was drawn up which, as it adequately
accommodates existing differences in training courses, meets the needs of all participating
countries. This model incorporates two areas, one which amalgamates the nearly congruent
curricula taught at the German and Polish universities, and another which reflects the training
courses of further-education institutes in Spain, Germany, and the Netherlands.
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Differing in scope, the training programmes that result are better tailored to fit the needs of
the various target groups. The first area, which relates to university education, targets a
demand for training in business management, company management, leadership, and
simulation technologies. The area devoted to further education, on the other hand, mainly
focusses on foundry-specific and business-management subjects. Lastly, foundries will have
to be actively involved in supplementary qualification to ensure that training remains as

practice-oriented as possible.

Contacts with universities are very frequently used for recruitment purposes, mostly in
conjunction with diploma papers. Anticipating the probationary period, these contacts permit
foundries to form an impression of the candidates' qualities. Respondents were agreed in their
assessment of the need for and the availability of foundry engineers. Apart from Poland, all
other countries confirmed that qualified staff are scarce. Accordingly, the current dearth of
engineers is not a national but a west European problem. Nevertheless, only a minority of the
participating companies fell back on recruiting engineers from abroad, despite the persistent
manpower bottleneck. The most important criterion for hiring a foreign-trained engineer is
that he should be able to speak the local language well. Conversely, we may conclude from
this that is precisely this item which unsettles the decision-makers in the foundries. In
addition, hiring an engineer from abroad presupposes the existence of a dense network of
contacts with foreign universities or associations. As building such a network entails a
considerable effort, particularly smaller enterprises find it difficult to do so. Connecting 20
national associations, the existing network of the European Foundry Association CAEF might

serve as a link between universities and foundries.

Hiring an engineer from abroad enables foundries to compensate for bottlenecks in the supply
of executive staff. In Germany, for instance, the number of foundry-engineering graduates
cannot meet the demand of the industry. At the same time, foundries may benefit from any
additional technical knowledge which the young engineers were taught during their university

studies. This applies particularly to new design and simulation technologies.
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