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OVER THE NEXT FIVE YEARS, 90% OF ALL INDUSTRIAL COMPANIES WILL
OFFER PRODUCTS THAT HAVE A SOFTWARE COMPONENT AND ARE NETWORKED

IN THE IOT.

They form the basis for product-related services and pave the way for new,
digital business models. Only the development departments are not prepared for this.

When Hurricane Irma hit the Florida
coast in September 2017 and hundreds of
thousands of people left their homes to
flee inland, electric car manufacturer Tes-
la responded immediately with a software
update. With it, the manufacturer deacti-
vated the power limitation of the battery
used in some models and thus released ad-
ditional battery capacities. A simple down-
load increased the range of the vehicles by
around 20% in one fell swoop and enabled
thousands of Tesla drivers to safely escape
hurricanes.

REACH AS A SERVICE

Tesla’s example symbolizes a new product
world in which classic industrial goods are
increasingly defined by elements beyond
hardware. The combination of electrome-
chanical components, computing power
and connectivity forms the basis for a range
of complementary solutions and services for
the core product, such as predictive mainte-
nance or the leasing of machine capacities.
These smart products enable manufactu-
rers to stay in contact with their custo-

mers beyond the point of sale, add functions
and thus adapt their products to current
trends - and monetize them. This not only
changes the functional scope of individual
products, but also the entire product port-
folio of a company. Instead of a product that
is sold once and used in the same way by
the customer for 20, 30 or even 40 years, a
hybrid bundle of physical components and
complementary applications that can be of-
fered to the customer throughout the life of
the product occurs. Tesla’s example makes
it clear how this works in practice: because



the limitation of battery performance is not
primarily for technical reasons, but is part
of the price model: customers can purchase
a cheaper vehicle variant that does not differ
from the other models in terms of hardware,
but can only access 60 kWh of the built-in
75 kWh battery power. So it is no longer the
hardware that forms the distinguishing
feature between the variants of a model se-
ries, but the software setting. Range, engine
power or pollutant emissions are no longer
characteristics acquired with the product,
but additional services. Welcome to the age
of Smart Services!

SERVITIZATION
OF THE INDUSTRY

This development does not only affect the
automotive sector, but covers almost all in-
dustries, from consumer-oriented electro-
nics manufacturers to automotive OEMs to
mechanical and plant engineering. Accor-
ding to a recent ROI survey, 83% of com-
panies believe that their products can be
digitally enhanced (cf. DIALOG 50 and 57).
The increasing shift in revenue potential in
the direction of digital additional services
is putting manufacturers of classic indus-
trial goods under considerable pressure.
On the one hand, because so far their orga-
nizations, processes and methods have ge-
nerally not been designed for the dynamics
and changed cycles of digital products and
services. On the other hand, because more
and more new competitors are appearing
that do not originate in the manufacturing
of hardware, but try to roll up the market of
traditional manufacturers via software or
business model features.
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WELCOME TO THE AGE OF SERVITIZATION

SHIFTING THE
REVENUE POTENTIAL
OF PRODUCT SALES
IN THE DIRECTION OF

Fig.1

The development department is at the cen-
tre of these market dynamics: on the one
hand as a driving force in the identification
of product-related services for changing
customer requirements. On the other hand
as enabler for new services and business mo-
dels in terms of a fast and efficient imple-
mentation “fromidea to market”. In practice,
however, most development departments

EMERGENCE OF NEW
COMPETITORS FROM
DISTANT MANUFAC-
TURING INDUSTRIES
WITH COMPETENCIES
IN THE AREA OF DA-
TA-BASED BUSINESS

GREATER
INDIVIDUALIZATION
OF PRODUCTS
THROUGH ADDITIONAL
SERVICES THAT CAN
BE PURCHASED.

MODELS.

are not at all geared to these requirements
in terms of personnel, processes and organi-
zation. To prevent the development organi-
zation from becoming a bottleneck on the
way to becoming a smart products provi-
der, companies must adapt their processes
to the logic of digital products and services.
This requires a new, smart development ap-
proach, or in short: Smart R&D.
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THE SMART R&D
ORGANIZATION

This development approach is characterized
above all by the fact that it is radically orien-
ted towards the customer and his product
requirements, which can be incorporated
into the development in all phases of the
product development process. The entire
organization, the processes, the employees
and their mindset must be designed in such
away that customer requirements can be in-
corporated or changed at any time. This re-
quires high flexibility and agility in the pro-
cesses and structures on the one hand and
the ability and appropriate methodology on
the other to quickly and efficiently convert
such requirements into functional and tes-
table solutions. To achieve this, essential as-
pects of the development organization must
be rethought:

REQUIREMENTS-ENGINEERING

Henry Ford’s much quoted aphorism that
people, when asked what they wanted most,
answered with “faster horses”, summarizes
well the challenges of modern requirements
management. Especially in the context of
smart products, the question of what a pro-
duct should be able to do has to be viewed dif-
ferently than it has long been the case with
classic, industrially manufactured products.
Digitization will considerably broaden the
range of potential product functionalities.
However, many of them do not result di-
rectly from the core product itself, but from
the way it interacts with other products or
infrastructures in a complex ecosystem. For
example, when vehicles communicate with
each other or with the traffic infrastructure
in order to reduce the risk of accidents.

The essential task of requirements engi-
neering is to identify these (mostly implicit)
customer requirements, to evaluate them
and to convert them into concrete functio-
nal scopes. On the one hand, it is important
to consider the entire product life cycle and
to consider where additional innovations
can be introduced meaningfully in the form
of a software solution or a service. And on
the other hand, to take into account the ex-
ternal conditions, such as platforms or ope-
rating systems, which they access. The de-
velopment organization must therefore not
only keep an eye on its own customers, but
also on other providers and their systems.
To break down this complexity into concrete

requirements, to synchronize the different
life cycles of the individual partial solutions
and to define interfaces are activities that
require considerably more attention than in
the past and are hardly sufficiently mapped
in the classical development models so far
(see Fig. 1).

the development effort, but also create
completely new roles and tasks in the de-
velopment process that must be integrated
into the overall process. In particular, the
synchronization of the various functions in
hardware and software development, which
each have very different development cycles
and working methods [see info box], poses a

EXAMPLES OF INTERFACES IN
MODERN AUTOMOTIVE ECOSYSTEMS

Networking with
entertainment services, —
e.g. streaming

Interactions with
municipal or transport

infrastructure, e.g. toll or < ======esereeesseeeees
city tax charges

Supplementary services,
e.g. concierge services

with associated third party
providers, e.g. hotels

In order to do justice to this, smart develop-
ment models therefore rely on an early and
continuous dialogue with the customer.
Methods such as Design Thinking are used
to attempt to take into account the perspec-
tive of the design from the outset in the de-
velopment process. Early and regular testing
via MVPs and rapid prototyping also ensure
continuous customer feedback throughout
the entire development process. Allignment
with corporate management also represents
a key success factor in the development of
smart product solutions. Beacuse the ques-
tion of which revenues are to be generated
in the future with the core product and
which with product-related services directly
affects the long-term strategic orientation
of the company and should therefore be in-
tegrated into an overarching portfolio stra-
tegy that is also supported and consistently
supported by the company management.

PROCESSES

Additional product functionalities, espe-
cially in the software area, not only increase

Traffic and navigation
» data, including parking,
traffic jams, etc.

Payment methods,
"""""""" > e.g. for rental tariffs or
Car-Sharing

Insurance,
> e.g. through
telematics tariffs

particular challenge in the development of
smart products for which most development
departments do not have suitable control
models. Hybrid development models such
as ROU’s (see article on page 12) provide an
approach for integrating agile methods with
the classic Stage-Gate approach, creating
regular points of interaction with custo-
mers (see Fig. 2).

In addition to controlling at the project level,
it is also important to build up digital solu-
tions and supplementary service offerings
across various product groups in a modular
manner within the framework of systematic
portfolio management so that the internal
value chains can be streamlined.

ORGANIZATION

Hardly any other organizational unit in a
company is exposed to such massive chan-

ges as the development department. The ex-
pansion of the product portfolio to include
smart products and services not only leads
to a high demand for new specialists, but

Fig. 2



also changes the type of cooperation within
the development organization.

Whereas the development process used
to end with the start of production, smart
products are now being continuously fur-
ther developed with the help of updates and
functional enhancements. This shift in the
product development process well into the
market phase means for the development
organization that its capacities are tied to a
product for longer than before. The classic
project organization, with a defined start
and end point, can no longer be applied to
this. Instead, development departments will
have to think more in terms of products or
product groups and releases, similar to soft-
ware manufacturers.

This also includes networking the develop-
ment department with other indirect areas
such as product management, maintenance
or customer service in order to accompany
a product throughout its entire service life
and to incorporate the findings from the
other areas in its further development.

IS SOFTWARE
EATING THE R&D?

The increasing proportion of software in
numerous industrial products is already
changing the processes, organizations and
working methods in the development or-
ganization. Many of these adaptations have
their origin in the agile working methods of
software development, which are now in-
creasingly finding their way into hardware
development. With their high transparency
of results and flexibility, they offer the ide-
al set-up for smart product development in
many respects. Nevertheless, an approach
aimed exclusively at adopting agile methods
does not go far enough.

On the one hand, because a smart devel-
opment process cannot be reduced to in-
dividual methods such as SCRUM or Kan-
ban, which can never completely map its
complexity. Rather, it is about the entire
organization, the processes, the employees
and their mindset being aligned in such a
way that customer requirements can be in-
corporated or changed at any time. On the
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other hand, because certain elements from
the classic hardware development process,
such as checks and validations, will con-
tinue to be necessary. These security levels
in particular are aspects in which software
development can learn from hardware deve-
lopment. Compared to pure software pro-
ducts, compliance with norms and stan-
dards plays a much greater role in combined
smart products - for example when it comes
to combining hardware and software in the
field of autonomous driving (see Fig. 3).

And finally, companies must be careful
not to overburden their employees. Often
hardware developers are not used to the
high frequency and transparency of results.
These “cultural differences” often lead to a
frightened defensive or blockade posture.
Managers are therefore challenged to shape
this transformation process in the deve-
lopment department ... and to accompany it
consistently by coaching and reducing fears
on the one hand, but also by allowing more
autonomy in the teams on the other (see
page 24).

DIFFERENCES IN HARDWARE AND SOFTWARE

HARDWARE

STAGE-GATE APPROACH

LONG-CYCLE DEVELOPMENT TIM
(WEEKS/MONTHS)

GOAL: ERROR-FREE DELIVERY

RIGID STRUCTURE
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Fig.3
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Companies that manage to overcome these tensions
between the old and new R&D worlds and to combine the
competencies from the hardware and software sectors in
the best possible way certainly have considerable competi-
tive advantages here. In the age of smart products, an agile
development organization that is able to react quickly and
flexibly to dynamic customer requirements becomes a stra-
tegic success factor for entering digital business models.
The example of Tesla shows once again how difficult this
process can be sometimes. This is because Californians

regularly fail to transfer their “digital-centered mindsets”
to the supposedly outdated structures of physical vehicle
construction, as is evidenced by delayed deliveries and
constant quality problems.
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