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HOW SMART ARE EUROPEAN
FACTORIES TODAY?
In order to answer this question, we conducted a number of expert interviews among
production managers, plant managers, heads of production-related IT, and C-level
executives of European manufacturing companies.
And, interestingly, when we asked the question about how mature they assess their
plant operations in terms of being “smart” or digitally transformed towards an Industry
4.0 approach, most of our interview partners referred to the topic of automation level
in their factories. So, the term “smart factories” or Industry 4.0 is very closely related
to automation and the usage of robotics on the shop floor.
If we use this as a starting point to answer the question about how smart European
factories are today and look at the adoption and usage of robots on the shop floor, we
see European manufacturing companies clearly being ahead with regards to usage of
robots compared to manufacturing companies in the US or Asia.

The International Federation of Robotics (IFR) analyzes the robotics market worldwide and
in their report World Robotics 2018, Industrial Robots they compare, among other things,
the robot density across various regions and countries and across industry sectors. The
IFR uses robot density as a means to compare the level of robotics usage and it represents
the number of multipurpose industrial robots in operation per
10,000 persons employed.

Robot Density by Regions (2017)
According to the IFR, Europe has the highest robot density in
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higher this level.

When asked whether there is still room for further automation on the shop floor, most
of our experts stated that they see plenty of room for further increasing the levels of
automation in their factories. And, in fact, for most of our experts, this is not only a
question of replacing manual work with robotics solutions in order to save personnel
costs. Most often, investments in robotics solutions are driven by the goal to increase
repeatable and constant levels of quality in production and also to increase workers’
efficiency from an ergonomic point of view.
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Increasing the levels of automation is clearly a major topic in the smart factory. In the
report at hand, however, we will show why it is important for manufacturers to not only
focus on further automation, but also transform shop-floor operations towards a smart
factory. This will include, on the one hand, further automation in order to increase the
efficiency of factory operations and, on the other, another increasingly important
dimension, which is the progressively complex customer demand that will have a major
impact on the way manufacturers will have to plan and run their factory operations in
the future.
We will look into how new digital technologies such as artificial intelligence (AI), the
Internet of Things (IoT), robotics, and cloud can enable such a transformation towards
a smart factory, and we will give examples of use cases that leverage them. We will
particularly focus on those use cases which were the subject of discussion in many of
our conversations with experts in the market and which are currently being tested in
the factories or already are implemented today.
We will conclude with key take-aways from this report and our recommendations on
how to transform towards a smart factory of the future.
Enjoy reading!
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WHY IS IT IMPORTANT TO
TRANSFORM TOWARDS A SMART
FACTORY OF THE FUTURE?
It will no longer be enough for manufacturers to sell products and innovations to
customers and produce them at reasonable costs. Increasing diffusion of software
across all aspects of manufacturing has led to the emergence of low-cost, highly
efficient, non-traditional global competitors ranging from start-ups to software
behemoths. Add to this the increasing complexity of customer requirements, growing
demand for greater transparency and compliance, and a faster rate of product
obsolescence – all this has resulted in creating a very dynamic and price-sensitive
manufacturing ecosystem.
These challenges require companies to transform shop-floor operations accordingly:
to further increase efficiency, on the one hand, and to also increase the ability to
address increasingly complex and fast-changing customer requirements, on the other.

EFFICIENCY-DRIVEN SMART FACTORY
TRANSFORMATION
Global competition and price pressure will continue to drive investments in the adoption
of technologies that will increase the efficiency of shop-floor operations, with the goal
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being to reduce costs in order to stay globally competitive. Examples from our
conversations with experts include:
•

increasing the efficiency of workers at the assembly lines or in the
warehouses

•

increasing the overall equipment efficiency (OEE) of production assets

•

reducing the unplanned downtime of production assets

•

replacing manual work with automation solutions or robots

•

reducing waste and increasing the visibility of raw materials and work-inprogress (WIP)

•

reducing OPEX costs through connected technologies

CUSTOMER-DRIVEN SMART FACTORY
TRANSFORMATION
In order to be able to address these increasingly complex customer requirements,
shop-floor operations will have to be aligned and adapted accordingly. Examples from
our conversations with experts include:
•

enabling the production of highly customized or individualized products

•

implementation of IT solutions that enable a demand-driven production
planning concept

For most of our experts, enabling the production of highly customized or individualized
products is linked to more flexible production concepts. However, this is quite
challenging in production set-ups where assembly lines are supposed to run 24/7 once
the production parameters have been defined and set up.
Besides production concepts that have the goal of increasing flexibility and agility, such
as resilient lean or flexible cell production concepts as well as new additive
manufacturing technologies (e.g. 3D printing), most of our expert conversations also
showed that new digital technologies, in particular, are considered as means to
enhance existing legacy production environments, which often cannot be rearranged
to become more flexible. The use cases presented in this report will describe some
examples of how digital technologies can enhance shop-floor operations in order to
become smart.
We see a higher motivation for companies to address the increasingly complex
customer requirements in some manufacturing industries than in others. For example,
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in the automotive industry, suppliers are sometimes fined with high penalties
from their automotive OEM customers if they deviate from the agreed
delivery quantities or times, for example.
Also, we often see initiatives that are both customer-driven and efficiencydriven. One example comes again from the automotive industry, where
automotive OEMs demand full transparency from their suppliers over the
lifecycle of the components (e.g. airbags) that go into their cars. OEMs
typically want to know which products were produced on which machines
with which process parameters and when. This is a customer requirement
which suppliers have been dealing with for a long time already and which is
not new at all. However, given the availability of new digital technologies,
providing the required transparency level could be potentially done much
more efficiently than in the past.
Another example which shows that initiatives can be both efficiency-driven
and customer-driven comes from the food and beverage industry, where

Realizing smaller series of individual
customer requirements is not at all
challenging within our cellular
manufacturing domain. Where we have
a huge challenge is in our assembly
line production, where re-tooling and a
change of production set-up for
individual customer orders would drive
up production costs, which isn’t
necessarily something the customer is
willing to pay for.
Head of process engineering, electronics
manufacturer

retailers have significant power and manufacturers will try to meet all of their
requirements. Most of the time, what counts for retail customers is price and
the ability to deliver in time. This will also continue to drive both efficiencydriven and customer-driven investments in smart factory transformations.

We are thinking about investing in a solution that allows us to provide our OEMs with the
required product production traceability at the touch of a button. We have always provided
traceability, but we could provide much more details and at the same time in a more efficient way.
Head of production, automotive supplier

Price and delivery times.
This is what counts for our retail customers.
CEO, food processing manufacturer
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WHAT ARE THE MAJOR ENABLING
TECHNOLOGIES FOR THE SMART
FACTORY OF THE FUTURE?
Smart factory signifies a substantial jump from the traditional siloed,
automated manufacturing approach to a data-intensive, connected, and
flexible one. This move to a connected ecosystem will require a significant
convergence of existing IT-OT environments, the use of new production
concepts such as flexible-cell production, 3D printing, and, to a large extent,
will be complemented by the use of new digital technologies in legacy
production environments. According to our experts, the digital technologies
that will see strong uptake in the future include:
1.

artificial intelligence (AI),

2.

Internet of Things (IoT),

3.

augmented and virtual reality (AR/VR),

4.

cloud computing,

5.

edge computing,

6.

robotics solutions.

We are currently testing driverless
transportation systems on the shop
floor, but we do not have wireless
communication technology available
yet. Therefore, we have to run this
system in a test mode with a
provisional Wi-Fi network. Unless
there will be a sustainable solution
such as a permanent Wi-Fi
connection, we cannot progress with
this project.
Plant manager, CPG manufacturer

Besides these new digital technologies, the smart factory of the future will certainly
also require an appropriate IT infrastructure as a basis. Many of our conversations
showed that there is a lack of appropriate IT infrastructure on the shop floor, despite
this forming the basis for any digital transformation towards a smart factory.
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THE BASIS FOR ANY
TRANSFORMATION TOWARDS A
SMART FACTORY: TRANSPARENCY
Besides implementing appropriate IT infrastructure, it is also vital to understand what
happens in production. The first step, prior to any efforts related to optimizing
processes, is to understand these procedures and to increase transparency in
production accordingly.
There are many possible measures for this, from simpler solutions
to more complex ones. Companies have to decide individually which
technologies are best suited for their specific production environment
and which measures are the right ones for them. There are less

We want transparency in order to
solve problems. You don't improve
anything with non-transparency!

complex solutions that relate, for example, to location-based
monitoring services for sensor-enabled production tools, which allow

Head of production-related applications,
automotive supplier

the transmission of position data via GPS or wireless sensor
networks and thus fast location identification on the shop floor.
There are also more complex solutions, such as the implementation of manufacturing
execution system (MES) applications, which are used to capture machine data and
production parameters, manage and trace production processes, and carry out
detailed planning of shop-floor processes. In the case of legacy production equipment,
machine data or production parameters can be captured via sensors that are attached
to those production assets and deliver relevant data via the Internet of Things (IoT).
The challenge here is not only to get appropriate data out of all sorts of machine types
from different vendors or to capture machine or performance data from machines that
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are not equipped with PLCs, but to also have suitable communication
infrastructures which must be in place for the transmission of data on the shop floor
and across distributed locations. There are many relevant technologies (e.g. WLAN,
5G, NB-IoT, LoRa, Sigfox, Beacons etc.), each of which must be considered for the
individual production environment conditions and applications.
Besides increasing transparency on the shop floor by capturing and monitoring data
from machines and production tools, many of our experts reported that it also essential
to be able to use this data and analyze it for process improvements.
Moreover, our conversations with experts revealed that many manufacturers are
investing in vertical integration initiatives, which involves integrating and combining
data from the shop floor with data from their commercial IT applications such as their
ERP applications. The goal here, for example, is to avoid bottlenecks in production,
better manage throughput of orders, or define optimized production lots, depending on
the order status, machine availability, machine performance, maintenance windows,
or availability of machine operators.

We are currently working on a cloud-based big data solution
which will enable us to consolidate all of our production-related
data in a central data platform, where we can analyze this data in
a way that allows us to generate insights for process
improvements.
Head of production, chemicals manufacturer

How to Enable the Smart Factory of the Future – Copyright PAC GmbH, 2019

10

EXAMPLES OF USE CASES IN THE
SMART FACTORY – TECHNOLOGY
ENABLERS, BENEFITS, AND
CHALLENGES
In the following, we will share some examples of use cases that particularly leverage
new digital technologies such as artificial intelligence (AI), the Internet of Things (IoT),
augmented and virtual reality (AR/VR), cloud computing, edge computing, M2M
communication, and robotics solutions. We will focus on those use cases that have
been the subject of discussion in many of our expert conversations and which, from
our point of view, hold interesting potential for manufacturers to drive either an
efficiency-driven or customer-driven smart factory transformation, or even both.

AUTONOMOUS TRANSPORTATION VEHICLES
Description: Autonomous transportation vehicles are sensor-controlled vehicles that
act as autonomous delivery systems within a factory or warehouse.
Technology enabler: In comparison to automatic transportation vehicles that need
either ground markings or an integrated laser scanner which compares its
surroundings with the hall plan from its initiation phase, the next generation of
transportation vehicles is sensor-controlled and enabled to drive autonomously,
leveraging artificial intelligence (AI) and IoT. A fleet management platform shows
which vehicles are on the road where and with which orders, as well as the level
of capacity utilization, battery status, and wear and tear.
Benefits: Investments are efficiency-driven as they help to further automate
logistics processes on the shop floor. At the same time, smart and sensorenabled solutions reduce the risk of colliding with workers on the shop floor, allow
a safer integration on the shop floor, and also support workers from an ergonomic
point of view. Leveraging an IoT-based fleet management platform also
increases the visibility of transportation vehicles on the shop floor.
Challenges: Autonomous transportation vehicles require an appropriate IT
infrastructure and communication technologies (e.g. Wi-Fi, LTE, GPS, 5G etc.)
and depend on the individual production environment (e.g. indoors vs. outdoors).

Sometimes our workers have to
handle heavy containers, bags, or
pallets, which have to be
transported from one production
stage to the next, or machines
have to be supplied with raw
materials. From an ergonomic
standpoint, autonomous
transportation vehicles clearly
have the potential to relieve strain
on our employees.
Plant manager, CPG manufacturer
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COLLABORATIVE ROBOTS
Description: Collaborative robots (“cobots”) are industrial robots that can work
together with humans without any protective devices such as grid boxes around
them. Cobots are integrated in the production process and allow a safe
collaboration with the workers on the shop floor.
Technology enabler: Collaborative robots are sensor-enabled robotics
solutions that leverage artificial intelligence to ensure that the robots switch off
or stop any motions automatically when they touch or sense obstacles such as
humans. Cobots also require appropriate IT infrastructures that provide highperformance and real-time computing power directly or near the location of the
cobot (= on the edge).
Benefits: Investments in cobots are efficiency-driven as they increase worker
efficiency from an ergonomic standpoint. They can support workers when lifting
heavy components or bending down, and they can assist employees in
cumbersome or difficult assembly processes.
Challenges: Whereas industrial robots in grid boxes are perceived as common,

We invested in one cobot, which we
currently use for the incoming goods
inspection and is programmed such
that it can carry out a specific
inspection task fully on its own. No
collaboration with a human worker is
needed. The plan, of course, is to also
use this cobot in the production line
to help workers with specific tasks.
But, employees currently fear that
they will not be able to work with it
and quickly feel overwhelmed, and so
this is our way of helping our people
get used to this new technology.
Plant manager, CPG manufacturer

cobots that work closely to and directly with humans often seem to have the
problem of acceptance by workers.
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CONNECTED WORKERS
Description: A connected worker uses digital worker support systems to
improve working decisions, quality, and efficiency.
Technology enabler: Connected workers are equipped with mobile
devices (e.g. tablets, smart watches) or wearables such as smart glasses
or head-mounted displays and are connected to the IoT. They use
augmented reality (AR) or other visualization technologies to get
instructions for their tasks displayed on their devices. In addition,
connected workers can collect data via sensors (e.g. cameras).
Benefits: Investments in connected worker solutions help to increase the
efficiency of workers and overcome a lack of skilled personnel. The use

We see quite some potential in
supporting our workers with AR
solutions that display service or picking
instructions to them on wearables or
head-mounted displays, but have
noticed that the majority of providers
for such solutions are currently USbased and do not necessarily offer their
solutions in the local language
(e.g. French).

of wearables also increases the efficiency of workers as it enables them

CEO, large food processing company

to carry out picking, assembly, and service tasks hands-free while
receiving instructions displayed on their smart glasses or head-mounted
displays. IoT also enables the physical health of workers to be monitored
and the use of geofencing technologies allows identity and access control.
Challenges: From our point of view, we see that connected worker
solutions hold significant potential to support workers and increase their
efficiency. We see numerous references, particularly in the automotive

We would expect strong resistance
from our workers’ council if we decided
to implement such a solution, because
as soon as you equip workers with
connected devices you can track where
they are and at what time.

industry, where AR solutions are used to support workers in picking and
assembly processes. However, conversations with many experts from the
shop floor also have shown that currently it seems that it will still take some

Technical management consultant for Industry
4.0 and IoT, machine tool builder

time to become more broadly adopted on the shop floor. This will be
mainly driven by the further technological advancements of smart glasses
and head-mounted displays, which we expect will become increasingly
better and cheaper.

Prior to implementing augmented reality (AR) solutions for our workers on
the shop floor, we will have to do our homework, and make sure we have
consolidated all relevant data from different sources and make it
accessible in the right format for appropriate AR solutions.
Head of digitalization projects, chemicals company
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DIGITAL QUALITY CONTROL
Description: Digital quality control is about automating processes around quality
control in production or assembly. The goal is to implement digital control systems
that can potentially detect errors in manufactured products and goods better and
faster than human control procedures such as visual and manual inspections can do.
Technology enabler: Digital quality inspections can be enabled by analyzing data
collected by sensors such as images or video data. Moreover, predictive quality
control can be enabled by applying predictive models based on process parameters
that allow insights into potential product quality risks. In addition, the use of AI or
machine learning also potentially enables an automatic adjustment of production
processes based on sample specifications or deviations from process parameters.
Benefits: Digital quality control reduces the time required for quality inspections,

We have invested in an
industrial robot which now
performs very easy and
repetitive inspection activities in
our incoming goods
department. It measures the
inner and outer diameter of
hundreds of sleeves a day and
thus relieves our employees of
very boring and tedious tasks.
Plant manager, CPG manufacturer

potentially decreases the number of defective parts or amount of faulty output, and
also speeds up production cycle times in general.
Challenges: Image-based quality control is quite common in many factories today,
but solutions such as this are still challenged by odd environmental conditions such as
the light conditions in a factory that might vary or the construction of parts that does
not allow a visual inspection (e.g. flexible material such as fabrics or fluids or
components with odd constructions). However, as AI solutions mature and as
appropriate skills related to developing algorithms for the creation and application of
predictive models become available, we expect that these challenges will soon be
addressed.
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PREDICTIVE MAINTENANCE
Description: Predictive maintenance is about carrying out maintenance and repair
tasks at production machines prior to any unplanned failure. It allows upfront
scheduling of maintenance services (including the provisioning of spare parts) or
triggers service incident tickets automatically. This can be achieved by monitoring the
performance data of production equipment and by implementing automatic alerts that
are sent out in case of deviations from standard machine metrics or process
parameters, or by applying predictive models of potential failures.
Technology enabler: Predictive maintenance concepts require production machines
to be connected so that data from decentralized machines can be collected and stored
in a central, cloud-based database and analyzed accordingly. Leveraging predictive
analytics or AI, i.e. applying algorithms to this data, additionally allows to build a
predictive model of potential issues and to react prior to any issues occurring.
Benefits: Investments in predictive maintenance concepts are mainly efficiencydriven. This is because unplanned downtime of machinery and unexpected equipment
failures can be avoided. For the machine OEM, this essentially allows upfront
scheduling of maintenance services and reduces costly emergency service calls. It
also enables the provisioning of spare parts in time, when and where needed, and
allows maintenance tasks to be performed only when necessary and not within defined
periods of time. This also potentially reduces services costs for the machine OEM. To
some extent, investments in predictive maintenance concepts can also have an impact
on the customer experience – if it relates to the maintenance of machines at customer
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sites – due to a reduced downtime of machinery, but drivers for investment are most
likely to be always linked to efficiency or cost.
Challenges: The implementation of predictive maintenance concepts requires deep
knowledge of the machine data, its process parameters, and the metrics that impact
machine performance. We often see a lack of knowledge in this area, particularly when
it comes to applying predictive models and algorithms to data. Besides these more
advanced challenges, we also see lots of manufacturers having problems with legacy
production equipment, where it is very difficult to extract relevant data.

We still have a lot of unplanned downtime at our factory. If this was solved, we could increase our
productivity by 20% by 2021. This is challenging, however, because we don't have the required
resources in terms of people and systems to implement such solutions.
CEO, large food processing company

We have a lot to do when it comes to optimizing our maintenance processes. A simple example: the
IT tools of our maintenance department are stuck somewhere in the 80s. They don’t even have an
email address where alerts can be sent to.
Production manager, chemical products manufacturer

Already when planning a production line, it is important to determine which machine data or
process parameters are needed in which quality in order to be able to identify potential failures
prior to any incident, so that there is enough time to take appropriate measures.
Head of production, automotive supplier

INDIVIDUALIZATION AND “MASS CUSTOMIZATION”
Description: Mass customization means intelligent production processes that allow
the production of custom outputs or products on a (very) large scale, based on digital
technologies. Basically, such intelligent production processes enable the production of
highly customized or individualized products.
Technology enabler: New production concepts such as adding flexible production
equipment to a flexible production line or producing individualized components of a
product with additive manufacturing technologies (e.g. 3D printing).
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Benefits: Investments in mass customization concepts are customer-driven. They
are particularly highly relevant for high-volume manufacturers that also need to
produce products in smaller series or even lot size 1.
Challenges: On the one hand, we see manufacturers who are challenged with
specific customer requirements but who cannot or have not yet found a way to meet
these demands due to legacy production equipment that cannot be upgraded or
enhanced in a way that allows individualization. On the other hand, we also see
manufacturers whose current business model does not allow for smaller batch sizes
due to resulting higher costs in the delivery chain.

When it comes to smaller
individual product series, we
use 3D printing for the
production of manufacturing
aids, e.g. robot grippers to
place products in packaging
with a customized size or
format.
Plant manager, CPG manufacturer

Our products are sold and shipped via large containers on trucks. Our supply chain is not suited for
shipping small batch sizes with small trucks. If we did that, this would significantly increase our
logistics costs and then our business model wouldn’t work anymore.
CEO, large food processing company

(REAL-TIME) DEMAND-DRIVEN PRODUCTION PLANNING
Description: Demand-driven production planning is all about aligning production
materials and production resources to customer and market demand. And, in
particular, real-time demand-driven production scheduling allows even more precise
demand planning based on real-time insights from customers or markets.
Technology enabler: Demand-driven alignment of customer demand and production
planning is typically enabled by enterprise applications such as ERP applications as
well as applications that allow to flexibly reschedule workflows and tasks on the shop
floor (e.g. modern MES or APS applications). In addition, real-time demand-driven
production scheduling requires IoT, analytic tools, and AI to generate better real-time
insights and forecasts of customer and market demand, consumer behavior, and
product consumption or in-store product sales data.

For each call-off order from
our OEMs that is not
served, penalty payments
will be due. It may be that
too much or too little of a
product is delivered, or not
in the right sequence or not
with the right master data.

Benefits: Investments in demand-driven production planning concepts are mainly
customer-driven and have the goal of making sure that customer-demand is being met.
At the same time, however, more precise demand planning also allows stock levels to

Head of IT and MES,
automotive supplier

be optimized. Moreover, continuous resequencing and smart capacity planning in the
factory increases flexibility and ensures that output can meet demand.
Challenges: In the automotive industry, for example, in order for suppliers to meet the
increasingly short-term demand of their OEMs, they will have to invest in detailed
planning solutions that help them to flexibly schedule their operations, based on data
from order entries in real time, to meet the needs of their customers, the automotive
OEMs.
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HOW TO TRANSFORM TOWARDS A
SMART FACTORY OF THE FUTURE?
AUTOMATION AND INTEGRATION WILL BE KEY!
In the report at hand, we have explained why we consider it important for
manufacturers to not just focus on further automation, but also be able to address and
respond to an increasingly complex and faster-changing customer demand.
We have shared some of the use cases for the smart factory, which we have been
discussing with production experts over the last couple of weeks. And, when looking
at the majority of digital use cases which we currently see being tested or implemented
in factories, we conclude that besides further automation, the smart factory of the future
will also be very much about integration!
This includes for example:
•

Closer integration with customers and suppliers in order to enable higher
levels of individualization, flexibility, and agility.

•

Horizontal integration, which is about connecting machines on the shop floor
to increase transparency.
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•

Vertical integration, which is about connecting the shop floor with commercial
ERP applications, in order to increase transparency and also to optimize
production processes.

•

Integration of workers into the production processes by enabling them to be
more efficient by leveraging AR solutions.

SUSTAINABILITY, EH&S, AND SECURITY
We have not yet addressed the entire spectrum of means to become a true smart
factory of the future in this paper. However, these are definitely no less important. Such
topics relate, for example, to sustainability and security. In fact, it is already key for
many manufacturers that have a high energy consumption to manage it in a smart way,
such as by enabling energy-optimized production scheduling.
It will also always be essential for plant and production managers to ensure compliance
with all environmental, health, and safety regulations (EH&S). And, given the rise of
security threats, topics such as cyber security, surveillance concepts, identity and
access management, geofencing, and drone defense will also gain major importance.

Energy costs are becoming an ever larger part of our total costs of production.
Energy-optimized detailed planning helps us to produce as energy-efficiently as possible.
Head of IT and MES, automotive supplier
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TEKNOWLOGY’S
RECOMMENDATIONS
First of all, manufacturers need to keep in mind that a smart factory is not
only about increasing efficiency. It will also be about becoming more and
better aligned with changing customer demand! Neglecting customer
requirements for increasing individualization or faster delivery times can
be very dangerous.
Shop-floor managers need to explore the capabilities of new digital
technologies such as IoT, AI, AR/VR, or cloud and their potential to
extend or enhance their (often) legacy production equipment and set-ups
in order to achieve greater flexibility and agility. Many conversations
showed that there is a certain lack of technology know-how, so it is
advisable to work with experts that have both appropriate technology
skills and expertise in the industry domain!
However, it is important to only leverage new digital technologies if there
is a clear business case. Some of the use cases discussed in this paper

We are a cost-driven automotive
supplier. Therefore, we always need
to have a business case for
investments. For example, we had to
come to the realization that there is
no business case for implementing
an autonomous transportation
solution in our plant in Eastern
Europe, because the investment
costs would have been higher than
the savings, because of the lower
wages in Eastern Europe.
Head of production-related applications,
automotive supplier

might not be a business case for every manufacturer.
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In particular with regards to the integration aspect in smart factories, many
of our conversations showed that in order to increase the utilization rates of
machines or to optimize production processes by evaluating machine
performance data, it is absolutely key for the different domains in a factory,
operational technology (OT) and IT, to collaborate more effectively. This
requires the implementation of concepts that enable a smooth flow of
information between the two worlds. Above all, this involves implementing
an appropriate organizational set-up such as a steering committee
consisting of IT, OT, and a management representative to provide both a

“Industry 4.0 is not an IT topic. In
fact, it needs to involve all
stakeholders from IT and the shop
floor, such as plant managers,
mechanical engineers, plant and
process technology experts as well
as automation specialists.

dedicated budget and resources for potential projects and a review of
project progress.

Head of production-related applications,
automotive supplier

When starting projects, manufacturers should make sure to start small with
projects which are manageable, selecting suitable use cases which address
a specific problem and have a business case. This will allow to communicate
successes quickly and will motivate the project team and management to sponsor
further projects! However, it is also important to “think big” at the same time and make
sure to develop a vision and roadmap for the transformation not only for the smart
factory of the future, but also for the broader company context, otherwise initiatives will
get stuck once they have been completed.
Finally, it is very important to never underestimate the people factor! Change
management should be a key pillar of any transformation.

The smart factory of the future is not only about technology,
but also about people!
Stefanie Naujoks
Research Director Manufacturing, teknowlogy Group
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ABOUT L&T TECHNOLOGY SERVICES

L&T Technology Services Limited (LTTS) is a listed subsidiary of Larsen &

Contact:

Toubro Limited focused on Engineering and R&D (ER&D) services. We offer

Shyam Krishnan
Head – Analyst Relations

consultancy, design, development and testing services across the product and
process development life cycle. Our customer base includes 69 Fortune 500
companies and 51 of the world’s top ER&D companies, across industrial
products, medical devices, transportation, telecom & hi-tech, and the process

L&T Technology Services Limited
Shyam.Krishnan@Ltts.com
https://www.ltts.com/

industries. Headquartered in India, we have over 15,100 employees spread
across 17 global design centers, 28 global sales offices and 49 innovation labs
as of March 31, 2019.
For more information on LTTS’s Digital Manufacturing solution, please visit
https://www.ltts.com/services/digital-factory-simulations
For more information on LTTS, please visit https://www.ltts.com/.

How to Enable the Smart Factory of the Future – Copyright PAC GmbH, 2019

22

ABOUT TEKNOWLOGY GROUP

teknowlogy Group is the leading independent European research and

Contact:

consulting firm in the fields of digital transformation, software, and IT services.

Stefanie Naujoks
Research Director – Manufacturing

It brings together the expertise of three research and advisory firms, each with
a strong history and local presence in the fragmented markets of Europe:
Ardour Consulting Group, CXP, and PAC (Pierre Audoin Consultants).
We are a content-based company with strong consulting DNA. We are the

PAC – a teknowlogy Group Company
Holzstr. 26
80469 Munich, Germany
+49 (0)89 23 23 68 0

preferred partner for European user companies to define IT strategy, govern
teams and projects, and de-risk technology choices that drive successful
business transformation.

info-germany@teknowlogy.com
www.pac-online.com
www.vendor.teknowlogy.com

We have a second-to-none understanding of market trends and IT users’
expectations. We help software vendors and IT services companies better
shape, execute, and promote their own strategy in coherence with market
needs and in anticipation of tomorrow’s expectations.
Capitalizing on more than 40 years of experience and six branches in Europe,
we are active worldwide with a network of 150 experts.
For more information, please visit www.teknowlogy.com and follow us on
Twitter or LinkedIn.
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