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INTRODUCTION

This report presents the main findings of the industrial survey, performed concurrently by all CASPROD
project partners as a part of intellectual output. The survey was designed for the purposes of new master
study curriculum preparation in order to identify the needs for new engineers in Austria, Croatia and
Slovenia. In the research, 58 people participated so far, who are from various fields of knowledge and
company positions, but mostly from different fields of mechanical engineering.

Working position of respondents

Engineer
= Project manager

m R&D and pre-
development
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management

Educational level of respondents showed, that more than 88% of respondents are highly educated,
having achieved master or even PhD level. Almost % of all respondents hold master degree, which shows
thereis alarge pool of population that requires master level for their job positions. Particularly interesting
is also a large amount of PhDs, showing the trend and needs for this level of knowledge and experience.
We believe, both these shares will only increase in the future.

Educational level of respondents
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Unfortunately the unbalanced gender representation in engineering is reflected also in this survey, where
only 6,9% of respondents were female.

Age distribution chart shows, that approximately half of the respondents are within their first decade of
working experience connected to engineering. Since education programs do not change rapidly, we can
derive that half of the respondents can critically evaluate the knowledge given at universities on master
level, while at the same time the younger generations are usually more familiar with new trends and
technologies.
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The respondents had to answer three thematic sets of questions:

= questions about competences of fresh master engineers
= questions about the trends in product development process
= and questions about smartness of the products

The answers are presented on the following pages, giving also our interpretation of the results.

COMPETENCES OF FRESH ENGINEERS

The first set of questions asked participants of the survey about their opinion, how good are the
competences of freshly graduated engineers in different traditional and emerging engineering skills, as
well in some basic transverse skills, e.g. legal basics and business analytics. As expected, the traditional
knowledge was well represented, especially the knowledge of machine elements and various CAD
technologies. Both subjects are usually taught on a bachelor level, so making a new engineering
curriculum would not negatively affect the results. There are also some traditional engineering subjects
which should be reorganized or changed as they do not perform well: particularly material science. This
subject usually gives very fundamental knowledge about materials, with a huge emphasis on steel and



iron, however engineers, who are dealing with product development need deeper knowledge on
principles of proper material selection and availability and properties of different construction materials.

There was a significant lack of transitive knowledge; therefore we emphasize improvements in that field
— especially by implementing subjects about entrepreneurship, innovation, legal basics, management
and business.

The third field of emphasize are new and multidisciplinary knowledge: both of which are only seldom
taught at traditional mechanical engineering master courses. This knowledge should cover at least: big
data, machine learning, loT and cloud base solutions, robotics, electronics, product data management
and automation.

How would you assess the competence of freshly graduated engineers (master
level) in the following fields?

Legal basics

Quality management
Logistics & process planning
Business analytics

Big data & machine learning

Internet of Things & Cloud based solutions

Programming

Product data management
Robotics and autonomous systems
Electronic circuit components and design

Automation and control theory

Manufacturing technologies

Thermodynamics
Machine elements

Mechanics & dynamics

Material sciences

Fluid mechanics
Mathematics
CAD, CAE, CAM and virtual product development

Finite element method and numerical methods

Theoretical backgrounds of product development and...
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TRENDS IN PRODUCT DEVELOPMENT PROCESS

The second set of questions investigated, how the has product development process changed in the past
10 years. the purpose of this question set is to identify the trends in product development, so the newly



developed curriculum would respond properly to these changes. There are two main identified shifts in
product development process: (1) the increased interdisciplinarity of the process; (2) and the shorted
development cycle. Both shifts result in needs for outsourcing different sub-tasks and in need to gather
and analyze more data in shorter time. There exist successful tools and methods to tackle these changes,
however, the students usually meet them for the first time only when they get first industrial experience.
Other research showed also a trend when a product is no longer a focus of company’s business model
and a source of income, but the service the company can provide with these products?. The survey
showed that less than 50% respondents agree with that, but the number who do not agree with this
statement is less than 20%. This suggest that the engineers are becoming aware about this trend.

Please compare the development process of new products in your company 10
years ago and today:

aisciinary enginoarng knowiedge hos inrencec. | IR
interdisciplinary engineering knowledge has increased.
The pI’OdUCt development process today requires more _
outsourcing or hiring external support and knowledge.
The focus has shifted from the product itself to the service _
which is provided or supported by the product.
The products have become more "smart": equipped with _
sensors and electronics, connected to the internet, ...
Nowadays more data is produced, gathered and analysed. _
The process time has shortened. [ R R
Theprocess has become more nterdiscpinry. | N
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strongly disagree disagree M neutral Magree Mstrongly agree

SMARTNESS OF THE PRODUCTS

The third set of questions explored how the companies adapt to increasing smartness of the product. The
respondents are strongly aware that smart technologies are inevitable for the improvement of their
products in the future. Almost 50% strongly agree with the statement, while almost 9o% agree or
strongly agree that this will be the future. Furthermore, almost 50% of respondents admits that their
products already consist of some level of smart technologies and 60% of respondents say their
companies has a strategy to add value to the products by implementing smart technologies.

> See: CASProD_Review_Final.pdf



These results show positive trends in observed industry. However, on the other hand, there are some
concerns how to implement them. Namely, more that 50% of respondents say the companies will have
to reorganize their development teams, processes, while 40% think this will require also reorganization
of business model and organization of the company. More concerning could be the answer that the
company does not have capacities to implement smart technologies, but only 20% of respondents think
so, while more than 50% think the opposite.

Please evaluate the following statements in regards to increasing "smartness" of
your company's products:

ot gomeration o our et by mplementing s I
next generation of our products by implementing smart...
Adding smart technologies to our products would require —
to reorganise our development team or/and process.
Adding smart technologies to our products would require —
to reorganise our business model and organisation.
We do not have the capacities to implement smart _
technologies into our products.
Smart technologies are only a "nice-to-have" and not a _
"must" in our products.
Smart teChI"IO|OgiES are inevitable for the improvement of _
our products and services in the future.
e oeseand sonene o
products and services.
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