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Abstract

Competitive Product Design is more and more linked to mastering the challenge of the complexity and
multidisciplinary nature of modern products in an integrated fashion from the very earliest phases of product
development. Design Engineers are increasingly confronted with the need to master several different
engineering disciplines in order to get a sufficient understanding of a product or service. Industrialists
demand for the certification of these skills, as well as for their international recognition and exchangeability.
This paper describes the approach that EMIRAcle takes together with the ECQA in order to define and
establish job roles, curricula and certifications in the domain of Integrated Engineering on a European level.
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1 INTRODUCTION

Integrated Engineering is characterised by a highly
multidisciplinary approach to product development.
Engineers are increasingly confronted with the need to
master several different engineering disciplines in order to
get a sufficient understanding of a product or service.
Likewise, engineering teams are getting increasingly
interdisciplinary, and thus demand for a mutual
understanding and collaboration between domain expert
team members [1][2].

Although university curricula are starting to get adapted to
this development on an international scale, it is evident
that there is an urgent need for interdisciplinary education
and certification programs on a postgraduate level [3].
While universities are supposed to educate in-depth
knowledge in specific engineering areas, lifelong learning
programs and curricula are needed that teach the
transversal links between the different engineering
disciplines according to criteria that are defined by
industry. Industrialists demand for the certification of these
skills, as well as for their international recognition and
exchangeability.

Today, such internationally recognized training and
certification programs for job roles in modern product
creation do not exist. This paper describes the approach
that EMIRAcle (the European Manufacturing and
Innovation Research Association, a cluster leading
excellence — www.emiracle.eu) takes together with the
ECQA (the European Certificates and Qualification
Association — www.eu-certificates.org) in order to define
and establish job roles, curricula and certifications in the
domain of Integrated Engineering on a European level.
The target is to define and describe the skill sets that
characterises Integrated Engineering, as well as to
provide  skill-specific  training modules and the
corresponding training material. Once these are found,
sets of test questions have to be formulated, which shall
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provide the basis for assessment and certification of
candidates.

This paper points out skill requirements of job roles in
Integrated Engineering that are demanded by industry, in
particular Integrated Design Engineering. It shows how
they are used to develop education and test programs, as
well as certification criteria. This activity is part of the EU
Certification Campus (EU Cert) initiative in the Leonardo
da Vinci Programme of the EC launched by the ECQA
and EMIRAcle at the beginning of 2008. It is the first in a
planned series of projects that aim at implementing a
number of training and certification programs in Integrated
Engineering into the well-established IT-platform of the
ECQA, and offering those in a number of education
institutions all over Europe. The great success of ECQA’s
system and platform in the software engineering domain
provides an important basis for this collaborative work.

Chapter 2 introduces the background of the work of the
ECQA. Chapter 3 points out the requirements to
Integrated Design Engineering skills and makes evident
that those are not sufficiently taken into account in current
education schemes. Chapter 4 looks into automotive
powertrain development to show why Integrated Design
Engineering Skills on an enterprise level can lead to a
significant competitive edge. Chapter 5 introduces the
training, testing and certification concept that has been
established by the ECQA, and suggests its application to
implement the proposed Integrated Design Engineering
skill set.

2 BACKGROUND

2.1 Success Factors of Innovation

The success of an innovation or improvement does not
only dependent on the correct technical approach.
Instead, numerous learning strategy related aspects
influences the success. This fact has been proved by the
following European studies, among others:


li2106
Text Box
Proceedings of the 19th CIRP Design Conference – Competitive Design, Cranfield University, 30-31 March 2009, pp560  


e  Study at 200 firms in 1998 [4];
e study at 128 multinational firms in 2002 [5];

e study in 59 networked European organisations in
2003 [6][7][8].

Beside top management support (26%) the studies
outlined a positive learning culture (15%, learning from
mistakes, team learning, knowledge sharing, etc.) and a
supporting organizational infrastructure (17%) which helps
with the implementation of the learning organisation [5]. A
learning organisation [9][10] creates a positive learning
culture and enables team Ilearning and synergy
exploitation in an organisation. By team learning
knowledge is spread much more quickly and a high level
of a skilled human force is maintained.

Human skills are regarded as a complementary set
needed in addition to qualified processes to be successful
on the market.

2.2 Processes, Job Roles, and Skills

Figure 1 illustrates that processes require roles, which
need specific skills to efficiently perform the job. In the
ISO 15504 (SPICE, Software Process Improvement and
Capability dEtermination [11][12]) a capability level 3
would, for instance, require the definition of competence
criteria per role. The combination of this approach with the
learning organisation related approach outlined in section
2.1 leads to a framework where it becomes extremely
important to think in terms of job role based qualification
and skills. This concept is described in greater detail in
e.g. [13].
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Figure 1: Integration of Process and Human Skills in an
Integrated Model

3 INTEGRATED DESIGN ENGINEER KEY SKILLS

3.1 Background and Motivation

Engineering design is a crucial component of the industrial
product realization process. It is estimated that 70 percent
or more of the life cycle cost of a product is determined
during design. Effective engineering design, as some
foreign firms especially have demonstrated, can improve
quality, reduce costs, and speed time to market, thereby
better matching products to customer needs. Effective
design is also a prerequisite for effective manufacturing
[14].

In connection with this complexity, the field of engineering
design can be viewed as consisting of three independent
categories of variables and abstractions: (1) a wide variety
of problem types, (2) a wide variety of persons who may
be required to solve the problems, and (3) a wide variety
of organizations and environments (including tools and
available time) in which the persons may be required to
function. Attempts to discover crucial variables and
abstractions that apply to persons and the environment

are likely initially to be either unmanageably complex or
else greatly oversimplified. = Moreover, research
methodology in these categories is cumbersome and
difficult to plan and implement. Obstacles faced in the
cognitive, social, and environmental aspects of design are
much the same as those faced by researchers in such
fields as education, sociology, and management.

This section suggests five skill units which should
complement expert skills of Integrated Design Engineers,
departing from the fact that design is at the root of every
product development. The skill sets that make up this
unit, as well as additional units will be developed in the
frame of this research.

3.2 Requirements Engineering

The key to making a product successful on the market is
to design it according to all sorts of key requirements that
come from a number of different sources. These are all
the actors directly involved in the product life cycle, as
well as the product's “environment”, like government,
laws, economy, etc. Outstanding actors and factors are

1. the target customers,

the manufacturing process,

the product’s life cycle,

its manufacturability and maintainability,
the development time and costs,

6. etc.

Identifying requirements is in general a complex activity.
Very often the requirements specifications that are given
to designers are imprecise and/or incomplete. Knowledge
about  systematic  requirements  collection and
management helps designers collect missing or
incomplete requirements information.

Requirements management is a complex procedure that
is difficult to carry out systematically without the use of
appropriate tools. There exists already a large number of
requirements management tools (about 40 are listed in
[15]), which are typically specialized for use in certain
domains. Even if in some (especially bigger)
organizations development tools are chosen on a higher
management level, it is often the engineers who are
asked to propose a choice of tools.

User-centric methods like Scenario-Based Design [16]
and Use Case Design [17] are becoming more and more
important, as they force requirements engineers to think
from a product-use point of view rather than in terms of
solutions. Scenarios are important tools for exercising
architecture to gain information about a system's fitness
with respect to a set of desired quality attributes.

A use case is a description of a system's behaviour as it
responds to a request that originates from outside of that
system. The use case technique is used in software and
systems engineering to capture the functional
requirements of a system. Use cases describe the
interaction between a primary actor—the initiator of the
interaction—and the system itself, represented as a
sequence of simple steps. Actors are something or
someone which exist outside the system under study, and
who (or which) take part in a sequence of activities in a
dialogue with the system, to achieve some goal: they may
be end users, other systems, or hardware devices. Each
use case is a complete series of events, described from
the point of view of the actor.

Use case design thus enables design engineers and
anyone else concerned with the product to adopt an
application and user-oriented viewpoint which largely
facilitates the derivation of the detailed functional
requirements to the product.
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3.3 Integrated Product Design

Current design methodology developed a lot of tools
called “Design for X", in order to take into account one
specific domain X, where X assembly, maintenance,
manufacturing, etc.). Such tools are made to optimize
one specific view, disregarding the fact that the global
optimization of a system is in general not to be achieved
by the local optimization of a series of components.
Moreover, what normally has to be a constraint for the
system is transformed into an objective function in these
systems: Does an assembly have to be minimized, or is it
sufficient to respect its operability if in another solution it
can be less costly or complicated?

Integrated product design considers that the different
constraints previously cited are the aim of different actors
who have to control them but who “belong to the same
world” [18]. The common goal is to reduce the cost, to
reduce the time to market, to take into account
sustainability and to increase quality. Such actors have to
work in a concurrent engineering context, having access
to a common product model where they can have their
own contextual views. They have to respect the just need
[19] which consists of giving a constraint on the system as
soon as possible if such a constraint can be proved.

An application of integrated design of wood furniture can
be found in [20]. It is shown how the actors of the design
process have to exchange information before starting a
new design in order to understand what the consequences
are of the different decisions they have to make for the
other actors and which information has to be propagated.
Choosing an assembly system for joining two boards is
directly guided by a quality requirement but also has
consequences on the mechanical models used to
determine the deflections of the boards and on the
manufacturing features to be realized (and therefore also
on the cost). The assembly set can be considered as an
intermediate object for the communication between
people in charge of assembly, mechanical behaviour and
manufacturing. As such it acts as a vehicular object (as
opposed to a vernacular one). At the same time, however,
this assembly set cannot be sized without knowing the
thickness of the board that depends on the mechanical
model used. It turned out that an interactive process
between the assembly actor and the people in charge of
mechanics must arise during the design activity. This
interactive process is a way to solve imaginary complexity.

Other particularly representative confirmations and urgent
demands of the above issues have been published
notably in the automotive industry [3][21], where product
development is outstandingly —multidisciplinary and
interdependent.

According to the above, product design does not seek to
optimize one single objective, but rather aims at finding
the best compromise solution under multiple, often
coupled restrictions like the following:

e  Producability,

e Assembly/Disassembly,

e  Modularity,

e Testability,

e  Product Variant Creation,

e  Environmental Sustainability,
e  Product-Service Optimization,
¢ Maintainability,

e  Cost Minimization,

e etc.

Certainly an Integrated Design Engineer cannot master all
the associated complex disciplines by himself in general.
He should, however, be able to understand domain
experts, and be able to translate their requirements into
his design task.

3.4 Product Lifecycle Engineering and Management

Integrated Design Engineering is a synonym for well
understanding the product and the way it is created, used,
disposed, and recycled. Product Lifecycle Management
(PLM) is the process of managing the entire lifecycle of a
product from its conception, through design and
manufacture, to service and disposal [22]. It is one of the
four cornerstones of a corporation's information
technology structure. All companies need to manage
communications and information with their customers
(CRM-Customer Relationship Management) and their
suppliers (SCM-Supply Chain Management) and the
resources within the enterprise (ERP-Enterprise
Resource  Planning). In  addition, manufacturing
engineering companies must also develop, describe,
manage and communicate information about their
products (PDM-Product Data Management).

Although a product lifecycle is specific to a product, there
are some basic facts, aspects, and phases that are
common to almost any type of product. An Integrated
Design Engineer needs this basic knowledge in order to
be able to analyse and understand specific product
lifecycles.

The core of PLM is in the creation and central
management of all product data and the technology used
to access this information and knowledge. PLM as a
discipline emerged from tools such as CAD, CAM and
PDM, but can be viewed as the integration of these tools
with methods, people and the processes through all
stages of a product’'s life. It is not just about software
technology but is also a business strategy.

For simplicity the stages described are listed below in a
traditional sequential engineering workflow. The exact
order of event and tasks will vary according to the product
and industry in question but the main processes are [23]:

e Conception,

e  Specification,

e Concept Design,

e Design,

e Detailed Design,

e Validation and Analysis (Simulation),
e Tool Design,

e Realization,

e Plan Manufacturing,

e  Manufacturing,

e  Build/Assembly,

o  Test (Quality Check),

e Service,

e Selling and Delivery,

e Usage,

e Maintainance and Support,
e Disposal and Recycling.

The reality is however much more complex, people and
departments cannot perform their tasks in isolation and
one activity cannot simply finish and the next activity start.
Design is an iterative process, often designs need to be
modified due to manufacturing constraints or conflicting
requirements.



Companies that design successfully have carefully crafted
Product Creation Processes (PCP) that extend over all
phases of product development from initial planning to
customer follow-up. Their PCP is their plan for continuous
improvement. The decision to develop and operate under
a PCP is a corporate one. Successful operation of a PCP
requires extensive cooperation among a firm's marketing
and sales, financial, design, and manufacturing
organizations [12][14].

In the foregoing idealized account of the PCP, everyone
cooperates, desired quality is achieved, and the product
succeeds in the marketplace. In practice, the process is
difficult and full of conflict and risk. Converting a concept
into a complex, multitechnology product involves many
steps of refinement. The design process requires a great
deal of analysis, investigation of basic physical processes,
experimental verification, complex tradeoffs between
conflicting elements, and difficult decisions. For example,
there may be insufficient space for a desired function
unless costly development is undertaken, or space is
taken from another function, affecting quality, fabrication
yields, or ease of assembly. The original concept may not
function as planned, and additional work may be required,
affecting the schedule or requiring a change in
specifications. Satisfying the different and conflicting
needs of function, manufacturing, use, and support
requires a great deal of knowledge and skill.

Although Collaborative Engineering is based on the
support of the organization, it is very much facilitated by
the awareness of each engineer about his role in the
process, as well as the roles of others.

3.5 Networked Collaboration

Due to the involvement of many different experts,
Integrated Product Design can only be done in teams
which are inherently heterogeneous and very often
international.  Although design tools support this
collaborative work increasingly better, Integrated Design
Engineers need to have skills that go beyond tool
operation in order to be successful collaborative
engineering tasks. In the development of the Integrated
Design Engineer’s profile this research focuses on the
following ones:

1. Teamworking skills,
Intercultural skills,
Knowledge Management,
Knowledge Capitalisation,
Knowledge Sharing.

Teamworking and intercultural skills are indispensible in
modern international engineering teams. Knowledge
management is certainly a subject of the whole
organisation, which is under the responsibility of the
management levels. Understanding the purposes and
challenges of knowledge management and knowledge
capitalisation, as well as the concept of typical knowledge
management and knowledge modelling tools, is an
important prerequisite for the participation of Integrated
Design Engineers in the related efforts of an organisation
[22].

Collaborative  design involves product designers,
manufacturing engineers, and representatives of
purchasing, marketing, and field service in the early
stages of design in order to reduce cycle time and
improve manufacturability [19]. This practice helps resolve
what is sometimes called the designer's dilemma—the
fact that most of product cost, quality, and
manufacturability are committed very early in design
before more detailed information has been developed.
Assembling a multidisciplinary design team permits
pertinent knowledge to be brought to bear before
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individuals become wedded to their approach and much
of the design cost has been invested. Differences are
more easily reconciled early in design, and reductions in
design cycle time that result from the use of this method
invariably reduce total product cost. The key to the
successful use of collaborative design concepts is the
ability to organize and manage concurrent processes and
cross-functional and typically distributed teams effectively.
Obtaining this know-how is not a matter of studying
textbooks but it rather demands a balanced blend of solid
experience and of theoretical background. This is what
the professional seminar program to be conceived in this
research shall convey in sector- and national-specific
contexts.

3.6 Knowledge Management

Engineering design is a knowledge-based, knowledge-
intensive intellectual activity. As pointed out in section 3.4,
designers and others involved in the design of any
product or process bring to bear extensive technical
knowledge, product knowledge, manufacturing process
knowledge, design process knowledge, memories of
previous projects, and so forth [24]. Much of this
knowledge is presently ad hoc and heuristic, residing
implicitly with individuals or within organizations and
neither accessible to, nor of a form that is easily
accessible by, others within the firm, much less in other
firms or disciplines. The handbooks, textbooks, catalogs,
trade journals, research journals, and company guidelines
in which much of this knowledge has been recorded are
generally useful only if close at hand (some say “within
reach”) and if they deal specifically with the designer's
current problem [14]. As a data base, this collection is
extremely inefficient in terms of accessibility.

A design knowledge base more generally and completely
accessible to all engineering designers would be
tremendously powerful. For this vision to be realized,
existing knowledge must be captured, organized and,
where possible, generalized. Once this is done, the
knowledge might be made available to designers via CAD
systems or computer networks in a form which is
adequate to support design engineers in a maximum of
tasks efficiently. Every phase of this process is very
complex, as they all deal with originally implicit
knowledge. As both the knowledge providers, as well as
the final target users are design engineers, they should
be able to participate in this process as much as possible,
which requires a basic understanding of the motivation
and targets of knowledge management for product
design. Furthermore, professional seminars allow
professional users to exchange related experiences,
which is particularly essential for the improvement of
existing and upcoming approaches to knowledge
management in product creation [25]

4 INTEGRATED ENGINEERING AS A KEY TO
SYSTEM COMPETENCE

4.1 The Importance of System Competence

Integrated Engineering by its very definition covers
multiple expert domains and thus usually separate and
specific threads of communication, specific tools, specific
ontology, etc. Classic product development organisations
typically resemble expert domains in their departmental
and/or project structures, thus further intensifying and
augmenting the difficulties of realizing integrated
engineering. With increasing system complexity, obtaining
the competence of the whole final product as a system
and as a result of a networked system of development
tasks has become practically impossible in such
environments. System competence is however the
fundament of being able to perform consistent integrated



engineering and thus an
competitive advantage.

The development process of automotive powertrains is a
stereotype example for this problem. The automotive
industry is one of the most highly innovation-driven
industries. This chapter presents selected results of a
detailed analysis of this process [21], and their
implications on the need for integrated engineering skills
to attain and improve system competence.

4.2 Case Study: The
Development Process

Figure 2 shows the most essential phases of the
automotive powertrain development process [21]. The
engine and transmission development processes run in
parallel in very similar phases and they are closely linked
by consecutive “vertical” tasks if the powertrain is
developed in a holistic way. The horizontal line arcs
indicate the various horizontal activities that need to be
carried out ideally throughout the whole process, as they
are all closely linked to the performance and quality of the
final product. Most of them, however, require the whole
powertrain and/or the vehicle to be available before they
have actually been built. This is especially true for the
engine and powertrain electronic control units (ECU —
Engine Control Unit, TCU — Transmission Control Unit). In
the traditional approach, prototypes of the missing parts
are manufactured, or they are used from a suitable
predecessor model.

In the modern, still heavily researched approach,
simulation models with different levels of detail are used to
mimic real components that are not yet available, from
concept simulation via tests and calibrations on various
kinds of testbeds to the phase with the vehicle prototype
on the chassis dynamometer. This enables “front-loading”
development activities to the early phases of the process,
which are mostly linked to design. In this scenario, it may
well happen that the transmission exists before the engine

increasingly  important

Automotive Powertrain

Both these approaches, and any approach in between,
represent cases in need of intensive integrated
engineering and system competence on an individual
engineer’s level as well as on a distributed team level.
They involve engineers with several different education
and expertise profiles, who all have to work towards the
same final targets, which are all linked to the global
performance of the whole vehicle, mainly in terms of
drivability (specific “feeling”), fuel consumption and
emissions. The inputs of one activity depend on the
results of several other activities, which are all linked to
different domain experts. [2][19][22] treat this subjects
exhaustively, with special regard to its implications on
integrated design. [21] develops the so-called Behavioural
Mock-Up (BMU) concept that extends the well-
established Digital Mock-Up (DMU) concept to support
the entire development process.

The permanent interactions and synchronizations
between the two processes are sketched with the inclined
arrows in Figure 2. Networking the engine and
transmission development processes can be achieved by
the seamless use of simulation tools and consistent
simulation models. Closely connected to this is the
process of collecting all the data that are required for the
models used [26]. Primarily due to the stringent demands
imposed by quality assurance, member of the different,
typically distributed engineering teams, need to have
comparable levels of engineering skills on a system level.
Because it is on a system level where the teams’ tasks
are linked and have their dependencies: Engine and
transmission, control electronics and powertrain, comfort
electronics and cabin, etc. to name only a few.

Design engineers play a key role in this process, as all
the individual phases pass by design iteratively. This
becomes most evident by the fact that the DMU
technology is at the centre of the process. It serves not
only design decisions, but is also increasingly a means of
interactions and synchronisations between different
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management related decision. Qualified Integrated Design
Engineers are able to understand this context, and are
thus better able to help the enterprise capitalize on this
technology by making best use of it.

4.3 Model-Based Integrated Development

In the ideal model-based integrated development process,
sketched in Figure 3, the early CAE-models act as the
single source of data for all the later models. This assures
the consistency of all the models.

CAE Models
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Figure 3: Model-based Integrated Development

Real-time models are derived from CAE-models by target-
oriented simplification or re-structuring, which typically
includes the replacement of analytical calculations by pre-
calculated maps and the exclusive use of fixed-step
solvers. CAD/CAE data and models are used for test
planning and definition, and a seamless feedback loop
from the testing environment has to be established for
model verification and improvement. A practical example
can be found in [21]. This engineering “control loop” relies
on a working flow of vehicular knowledge between the
involved groups and departments. Realizing such a loop
relies on system competence of the engineers involved:
Each part of this loop has to understand what the other
parts need in terms of the characteristics of the system
models, the parameters and the data.

4.4 |IT-Infrastructure in Integrated Engineering
Organizations

A fundamental requirement to integrated engineering
support systems is to neatly integrate into existing IT
infrastructures. Both manufacturers and suppliers have
invested a lot in their tool- and IT-infrastructures. CAD,
ERP and PDM systems are more or less the three IT
“pillars” within a product development enterprise [21].
Figure 4 shows the close relationships between the
integrated engineering environment (here represented by
the BMU) and all the other important complementary
information sources within the enterprise.
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Figure 4 : Networked Integrated Engineering

Integrated Engineers have to understand the role of each
system in order to be able to use the whole IT
infrastructure in way that it can leverage the work of all
the concerned engineering teams. Once more he has to
be aware of the fact he is one part in a highly networked,
dependent and complex system, in which his work
depends on that of others and vice versa [27].

5 QUALIFICATION AND CERTIFICATION OF
INTEGRATED ENGINEERING SKILLS

This chapter gives an overview of the system and the
platform proposed and implemented by the ECQA [13].
One of the major aims of this research is to show that
both their system and their platform are very well suited to
specify, implement and roll out the qualification and
certification of modern job roles in Integrated Engineering
environments.

5.1 Skills Acquisition with the ECQA Platform

The ECQA has set up a partnership of experienced
partners in 18 European countries to create a pool of
knowledge for specific professions. This pool can be
extended to further professions. All the professions that
have been configured in this system up to now, are based
in the ICT area, and are thus closely related to Software
Development. As integrated product development
processes are increasingly related and/or linked to
software development, new job roles from the Integrated
Engineering domain will profit from this sound basis [28].

Figure 5 gives an overview of the uncomplicated but
efficient skill acquisition process supported by the ECQA
platform: If there is a need a person can attend a course
for a specific job role online through an advanced learning
infrastructure. The student starts with a self assessment
against the skills [29]. Then she can sign into an online
course. Here he is guided by a tutor and does a
homework which is corrected by the tutor. Finally the
homework and the real work done in her project are
sufficient to demonstrate the skills.
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Figure 5: Integrated European Skills Acquisition System

The learning platform is based on the web based public
domain  learning management system  Moodle
(www.moodle.com). The assessment process s
supported by the so-called Capability Adviser, which is a
web based assessment portal system with a defined
database interface to connect the systems.

Network Quality Assurance NQA is a web based team
working tool which was developed in the EU IST 2000
28162 project [28].

5.2 Provision of Skill Sets

The ECQA platform of knowledge is enhanced on an
annual basis. Existing skills sets are being reworked and
new skills sets are added. Joint knowledge is being
configured in form of a job role with standard content
structures [7][10] like skills set, syllabus, learning




materials and online configuration, as well as sets of test
questions.

So-called Job Role Committees decide upon the content
for a specific skills set. These committees are composed
of academics and industrialists. The job role committee for
the Innovation Manager, for instance, created a skills set
of an innovation manager together with a set of online
courses etc. People can register from their work places.

5.3 Qualification and Certification

Nowadays and according to the Bologna Process, it is
very important that training courses are internationally
recognized, and that successful course attendees receive
certificates that are valid for all European countries. The
EU supported the establishment of the European
Qualification Network (EQN), from which the ECQA has
evolved, with exactly this target in mind.

This has resulted in a pool of professions in which a high
level of European comparability has been achieved by a
Europe wide agreed syllabus and skills set, a European
test questions pool and European exam (computer
automated by portals) systems, a common set of
certificate levels and a common process to issue
certificates.

The partners collaborated on the development of the
quality criteria consisting of quality criteria to accept new
job roles in the ECQA, quality criteria to accredit training
organisations and certify trainers promoted by the ECQA,
and quality criteria and test processes to certify attendees
who have run through the training of a specific job role.

The existing skills assessment portals (already used by
more than 5000 students in different learning initiatives)
are extended to cover the new requirements of the ISO
17024 (General Requirements for Bodies operating
Certification of Persons) standard. Among the
international certification organizations that provide
ECQA-compliant certification is the 1SQI (International
Software Quality Institute, www.isgi.org).

5.4 Importance for Universities

From what has been developed in this paper it may seem
that universities and initial education were not affected by
and/or not involved in the proposed activities in
professional qualification and certification. However, this is
certainly not at all the case. Universities can profit from
the skills set descriptions and developed industrial case
studies in using them to adapt their curricula to industry
needs. They will be able to prepare engineers better for
their jobs in industry, and they will find it easier to get into
collaboration contracts with industry. Moreover, in many
respects it may be attractive for universities to act as
qualification institutions for certain training modules and/or
to provide trainers. Training courses present very good
opportunities to meet with employees from industry and to
learn about their problems and experiences.

6 SUMMARY

This paper points out that there is a strong industry need
for international training, qualification and certification of
modern job roles in Integrated Engineering, in particular in
Integrated Design Engineering. Using the automotive
powertrain development process as an example, it
identifies key skills of Integrated Design Engineers. The
lifelong learning concept of the ECQA, which is already
very well established in the ICT domain and set a
European-wide standard there, is proposed for this
purpose. Moreover, the ECQA provides a strong IT
platform with all the applications required for learning,
testing, and certification already in place. An indispensible
key to the success of this program of projects is the

involvement of industrialists in the creation and
maintenance of the skill sets and the certification criteria.
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8 ACRONYMS

BMU ............. Behavioural Mock-Up

CAD.............. Computer Aided Design

CAE............. Computer Aided Engineering

DMU ............. Digital Mock-Up

ECU.....cc..... Electronic Control Unit

ECQA........... European Certification and Qualification
Association

EMIRAcle ..... European Manufacturing and Innovation
Research Organisation — a cluster leading

excellence
ERP.............. Enterprise Resource Planning
EU Cert......... EU Certification Campus
EQN.............. European Quality Network
HiL...ooooeee Hardware in the Loop
ICT i Information and Communication
Technologies
NQA......c..... Network Quality Assurance
PCP....ccc....... Product Creation Process
PDM ............. Product Data Management
PLM....ccco..... Product Lifecycle Management
SCM ... Supply Chain Management
TCU ..o Transmission Control Unit
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