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Abstract

The paper presents some challenges of developing DIHs (Digital Innovation Hubs) based on the Industry
4.0 principles in Transylvania (Romania). DIHs have proven to be successful as knowledge transfer centers
especially in information technologies, but they are still a novelty in the field of manufacturing technologies
and industrial engineering in many regions. The paper presents conceptual possibilities of developing a man-

ufacturing technology based DIH in Romania, based on cooperation among local organizations.
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1. Introduction

With its centuries-old tradition the symbiot-
ic relationship between academia and industry
is far from new. Long before the first industrial
revolution (in today's buzzword Industry 1.0),
the manufacturing activities based on scientif-
ic achievements gained meaning; expertise and
research-based innovation were provided by
the academic environment for industrial organ-
izations. At the same time, if we think of the eco-
nomic stimulus effect of guilds, or the practice of
apprenticeship, we can find examples in history
well before the industrial revolutions of what we
would call knowledge transfer today. But still, be-
yond the centuries — old antecedents, in the world
of cyber - physical systems (CPS) and the era of
the Internet of Things (IoT), the mutual interest
cooperation between organizations in relation
to manufacturing processes is still mostly an un-
solved challenge. On the other hand, the fierce
market competition, new geopolitical interests,
but sometimes just an instinctive and mutual
desire to help, creates stimulus and solutions
for new forms of cooperation, sometimes even
among competitors. Concepts that have been un-
known for a few years, such as the Cluster, Incu-
bator House, Start-up firm and, more recently, the

Digital Innovation Hub, are innovations that have
taken the wealth of possibilities to previously un-
imaginable dimensions. And still. If we look at the
abundance of initiatives of recent years (which
then disappear for the most part), we can see
that- beside the few undoubted success stories-,
the general recipe has not yet been given. This is
especially true for industrial manufacturing sys-
tems, which are one of the main engines of the
EU and the world economy. The multi-layered
process of product development and the dynam-
ically changing market environment requires an
ecosystem where it is almost possible to operate
without intensive cooperation. But at the same
time we must acknowledge that patents and data
security issues are special constraints in any coop-
eration. Thus, some innovative processes needed
to increase competitiveness are not worthwhile,
except within the walls of the company.

2. Cooperative ecosystems

As stated above, several links between research
and development (R&D) organizations and com-
panies had existed so far. There was a common
interest in these partnerships from the beginning.
On the one hand, it was the hope of increasing
the company’s competitiveness, and supporting
business-valuable research on the other. The
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R&D organizations, by which we mean univer-
sity research centers and public/corporate con-
sortia, represent a carefully designed innovative
potential whose benefits should not be ignored.
In these partnerships, the knowledge transfer
is established through organized collaboration.
These collaborations are organized along com-
mon interests, enabling the transfer of skills,
knowledge and technologies between a research
organization and a company. Nowadays, there
are several opportunities for a joint program,
starting with a commissioned contract, to a com-
mon application for non-refundable funds. The
strength of the Industry 4.0 era lies in the ability
to generate, collect and process massive amounts
of data, previously inconceivable for normal in-
dustrial environments. Within Industry 4.0 we
are few steps away from the smart factory con-
cept, an efficient intelligent productive system
consisting of networked manufacturing facilities.
Smart factories make use of the combination of
physical and cyber-technologies and deeply in-
tegrate previously independent discrete systems
making the involved technologies more complex
and precise than they are now [1]. Thus, Industry
4.0 no longer presupposes a bilateral cooperation,
but a complex system developed for efficient in-
novation, an ecosystem including different re-
gional players: SMEs, large industries, start-ups,
researchers, accelerators and investors. Their
mission is to support companies in becoming
more competitive by exploiting the benefits of the
digital transformation [2].

In this ecosystem, special relationships can be
built which create a broader knowledge-trans-
fer framework available to all involved part-
ners. Within the ecosystem, there is a room for
creative outsourcing, resource reallocations, and
last but not least, to save a significant amount of
time. There are geopolitical interests, at region-
al, national, even at global level to increase the
competitiveness of companies through innova-
tive networks. These systems can contribute to a
more sustainable, more environmentally friend-
ly economy in which the results of research and
development processes can be applied in a wider
range. [3]

The challenge for the members of the ecosystem
ishow to explore the available data in order to de-
sign, manufacture, reuse and neutralize compet-
itive products in a circular economy. Key players
in the ecosystem’s data flow should represent the
research and development organizations, which,
may create opportunities by their infrastructure.

The functioning of the developed ecosystem is
undoubtedly helped by the presence of innova-
tion supply organizations (R&D organizations,
start-up companies, competence centers, NGOs
and clusters), innovation demand organizations
(large companies, small and medium-sized enter-
prises, start-up companies) and also innovation
facilitator organizations (municipalities, incuba-
tor houses, investment funds, consulting compa-
nies, and Information Centers / Hubs).

Even though the goal is to build a network, there
is a need for an orchestrator / coordinator to help
build relationships, to match the supply and de-
mand of innovation. Being in the middle of the
Industry 4.0 era, mostly digital solutions have
arisen. As a result, Digital Innovation Hubs have
been set up and operating at regional level across
Europe (there are more than 200 such coordina-
tor units) [2].

The role of DIHs (Digital Innovation Hubs) in
innovation processes can easily be demonstrated
through the opportunities to connect to the phas-
es of a product's life cycle [4]. The product devel-
opment phases are milestones that are actually
connection points with other ecosystem actors.
DIH allows a partner to search for innovation
partners at any stage during the product lifecycle
development.

A DIH must be able to support innovation activ-
ities with infrastructure from time to time. Such
is the case with the “LivingLab” concept, within
which product prototypes and novel manufac-
turing processes are realized in a non-industrial
environment [4].
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Figure 1. Regional multi-partner cooperation orc-
hestrated by a DIH.[2]
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Figure 2. DIH services provided to support different
stages of the product development.

In Table 1. we synthetically present innovation
potential offered by the system for certain ecosys-
tem actors. The table shows that the ecosystem
is a win-win opportunity for both the academic
environment, for-profit actors and for regional
policy makers. While the latter sees the planned
economic policy being implemented, research-
ers in scientific organizations are looking for an-
swers to real challenges, and business owners can
measure the success of the model in profits.

The table above highlights the benefits of cre-
ating a DIH, but we also need to mention some
challenges, as well. Clearly, one of the biggest
challenges for DIHs is to create an atmosphere of
trust. Even with systematic steps and strategies, it
is difficult to address and involve certain actors
in the ecosystem. Overcoming resistance is only
possible if the stated goals are understandable,
the actors feel safe with their data and the results
appear relatively quickly. Manufacturing, as our
field of interest, being a for-profit activity defines
clear performance indicators for all participants,
despite the fact that this set of criteria is foreign
to some DIH actors. Profit is not a priority for
government participants, persons involved from
NGOs or academics, but it is almost the only im-
portant aspect for businesses. This cognitive dis-
sonance and goal conflict can easily be a major
cause of failure, similar to the failure of previous
similar types of initiative. Most of the conflicts
originate because of the lack of proper commu-
nication. Industry 4.0 is making a qualitative leap
in this field. Actors can communicate dispropor-
tionately better with each other based on cloud
technology, we are in the Big Data era when pre-
viously unimaginable large data sets than can
be handled, and IoT allows almost unlimited
device interconnection [5]. The communication
among ecosystem actors is already a simultane-

Table 1. Advantages for DIH partners

DIH partner Benefits
Firms Profit
Large companies, Competitiveness
SMEs, Start-ups, Innovative products
Investment Smart factory,
Funds CSR
R&D Org Real challenges
Research Centres Real data
DIH, Industrial scale testing
Start-up organizations |Industry financing

Gov. Org.
Local Government
Regional Government
Regional Development
Agencies
State Institutions
National Government
EU institutions

Life standard improve-
ment

Efficient resource alloca-
tion & financing

New jobs

Political benefits

ous multi-partner instant communication, which
in many cases makes possible to have decisions
without human intervention. The ecosystem can
take control of production processes to another
level. For example, in the immediately pre-pro-
duction phase, if a DIH operator makes a change
to a product specification under its responsibili-
ty, the system will not only automatically modify
the data in the partner databases without human
intervention, within certain limits, but will also
initiate internal actions.

3. A Transylvanian local initiative

It could be a definition of industrial revolutions
that the knowledge they develop is exploding
throughout the world, and even the less devel-
oped regions or organizations are benefiting from
its scientific and technical achievements. Just as
the spread of the steam engine, as an achieve-
ment of the first industrial revolution, changed
the lives of the settlements of the most hidden re-
gions of the world, so will it happen, probably at
a disproportionately higher speed, in the case of
the fourth industrial revolution. In fact, our goal
is to make solutions based on Industry 4.0 princi-
ples available in the immediate region, drawing
on a few months, often up to a few weeks of in-
ternational practice, and to bond the participat-
ing organizations into a functioning ecosystem
[6], [7]. We already possess the significant part of
the partnerships required for this very ambitious
goal. The arising DIH has several particularities,
in addition to the fact that it is a novelty in the
region. Among these particularities we mention
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the fact that the region in which it is located is
attractive because of the challenges it offers. It is
located in Eastern Europe, the region has a well-
developed IT infrastructure with broadband ser-
vices and there are a large number of IT special-
ists and firms available. The focus of our DIH is
on the manufacturing industry. The region has
a high density of manufacturing facilities from
chemical and pharmaceutical to automotive in-
dustries. Still, the overall development status of
the region is below the EU average.

The initiators are researchers from the Faculty
of Sapientia Hungarian University of Transylva-
nia, they have significant contacts in all major
DIH participating segments (industry, education,
politics, NGOs, clusters and the international DIH
network). In principle, the conditions are in place
for the operation of a local Digital Innovation
Center. The role of the DIH would be to bring to-
gether the actors that are essential for the digital
development of the area. The efficient function-
ing of an ecosystem is affected by a number of
factors. The first important success factor is the
clear formulation of the role of the DIH and to
handle all of the objections itemized by potential
stakeholders. Any actor or partner should find its
place in the system and find the forms of cooper-
ation that are beneficial to it. We plan to provide
important support for this by presenting tailored
best practices or by publishing case studies that
reveal the synergistic nature of this type of net-
working. We are aware that it is impossible for a
regional level network to provide an answer to all
the digital innovation challenges that may arise
at local level. To overcome this fact, it is neces-
sary to actively participate in the European Net-
work of Digital Innovation Centers. This way it
is possible to take the advantage of the collective
know-how available across Europe. Among the
first results of our DIH, which is currently in the
planning phase, may present the first established
contacts with some Romanian DIHs and the pos-
sibility of integration into their network through
partnership contracts. At the local level, a group
of work-packages has been formulated that are
innovative not only in the region, but also, to
some extent, in all Eastern Europe. These features
allow on the one hand a stand-alone operation,
and on the other, a seamless integration into the
existing DIH network.

In the current state, strategies within the differ-
ent work packages are currently being harmo-
nized. In order to coordinate the work with differ-
ent DIH actors, in each work package must be at

least one person to coordinate specific activities
within the work package, having as task to bring
together the innovation supply and demand.
Once the two sides meet, the primary conditions
for successful knowledge transfers are met. But
this might not be a sufficient condition for know-
how transfer.

The created work packages are based on the
MADE model. The MADE acronym comes from
Manufacturing Academy of Denmark - a Dan-
ish national innovation and research platform
designed to support the manufacturing industry
in Denmark and to facilitate the development of
innovative world-class manufacturing solutions.
We kept their work package structure, but the
content and description of services are based
on our local industrial particularities. The work
packages are illustrated in Figure 3.

Education and training activities are equally
important, and not only within a work packages,
but also in a cross-cutting way. The introduction
of innovative digital technologies in companies
presumes training, education, an upgrade of the
skills of human resources. New technologies can
be effective only if the human operators provide
proper settings and operation. For us, as a new
DIH, during training and educational processes,
a major challenge will be to explain the role of
knowledge transfer centers and to design a self-
tailored, customized mechanism for involving
companies At the same time, we experience some
difficulties in carrying out some already tested
best practices due to some language and cultural

Work Package 1
Digital Design, Modelling

Work Package 2
Smart Products

Work Package 3
Digital Manufacturing Processes

Work Package 4
Intelligent Supply Chains

Work Package 5
Smart Factories

Work Package 6
Digital Assistance Tools
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Work Package 7
Organizing Digital Production

Work Package 8
Automation with Robots

Work Package 9
Sensor Technology and Production Data

Figure 3. Work packages [8].
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constraints. Many skillful technical experts have
a stiffened attitude to testing new technologies
and have difficulties comprehending novel ide-
as in foreign languages. Last but not least, a key
success factor for us will be the measure of how
we might be active in the European Digital Inno-
vation Hub Network. We are confident, that our
ecosystem will contribute to the development of
symbiotic relationships among local partners, by
realizing and raising awareness of common inter-
ests. These include:

- increasing the competitiveness of companies

— support for business-valuable research

- transfer of skills, knowledge, technologies

— regional development.

4. Conclusions

Essentially, DIHs are not representing a revolu-
tionary new idea, similar attempts between aca-
demia and industry look back on tradition. The
new perspective in the context of Industry 4.0 is
that partners can make it disproportionately easi-
er to communicate with each other, handle larger
data sets with previously unimaginable magni-
tudes, and have the ability to connect almost un-
limited devices. The ecosystem is a win-win op-
portunity, as policy makers can see the planned
economic policies being implemented, research-
ers can look for answers to real challenges, and
businesses can measure the success of the devel-
oped theoretical models in terms of profit. Novel
perspectives on collaboration between industry
and research are open to all. As an example, we
presented the first steps of a Transylvanian local
initiative, namely a DIH coined by researchers
from the Faculty of Sapientia University from
Targu Mures, to create a region-level ecosystem.
A significant part of the partnerships required for
this ambitious goal is already given, and also we
perceive a favorable industrial and political cir-
cumstance for the creation of a DIH focused on
the manufacturing industry. The arising DIH has
several particularities, in addition to the fact that
it is a novelty in the region. Among these partic-
ularities we have mentioned the fact that the re-
gion in which it is located is attractive because of
the challenges it offers. The DIH might create a
testbed location for good practice initiatives. Cur-
rently, among the first results of the DIH in the

planning phase, we mention the development
of a specific work package group and the defini-
tion of the foundations of the training activity. In
present, with more than 30 current partners, the
operating rules of the DIH are instituted. At this
moment, the main goal is to understand and to
make the role of a DIH understood as an orches-
trator of knowledge transfer. We are developing
customized collaboration mechanisms for know-
how to know-how, mostly with mature DIHs from
the EDIH network. Building strong and lasting
partnerships with all involved stakeholders and
each potential partner is a time-consuming and
specialized task. The promotion of the project
has also started, open calls for partnerships are
launched. This article is a part of these initiatives.
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