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MANAGEMENT SUMMARY

1 MANAGEMENT SUMMARY

IDiS Whitepaper1 --------- -

Scenarios for Digitizing
Standardization and Standards

What is still
missing?

Example: WG 2 - Pilot Conformity

IDiS Whitepaper 2
Use Cases for SMART Standards

SMART-Standards - added value model

Fig. 1-1: Whitepapers 1 and 2, as well as the open question of measurability (puppan, bke)

This white paper looks at the business-oriented aspects of

standard application processes using a specifically developed

SMART standards added value model.

The model is used for the economic evaluation of the added
value of SMART standards in corporate processes in which
standards are applied.

The earlier IDiS white papers 1 and 2 answer the following

questions:

— What are SMART standards, which levels of maturity are
available (utility model) and what will their effect be in
the value adding process?

—  Which use cases are there? - 11 generic user stories
(GUS)

As several IDiS pilots have shown how SMART standards can
be implemented in practice, this white paper 3 now answers
the question of what value SMART standards can have for
companies in implementation practice.

4 - WHITEPAPER

The "bottom up" approach is taken to ascertain and visualize
the benéefit, as there is no sound basis for assessment in the
popular answer "digitalization is coming anyway - if you don't
jump on board, you'll get run over".

The chosen approach gives companies a reliable basis to
see whether digital transformation of company processes is
expedient in the usage of standards. This is the case when it
leads to planning certainty and improved savings in terms of
time or costs.

For this reason, the SMART Standards added value model was
developed, which forms the basis for this white paper.

The pivotal point of the considerations are corporate process-
es in which standards are applied.
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A

Level 1

Digital
document

Digital representation

Level 2

Machine-
readable
document
Structured
document format

Software processing with
high manual workload

Machine-
readable and
-executable
content

Content completely
(semantically) discovered

Semantic search
and selective access
on content level

Earmarked
information
delivery across
several documents

Level 3

Level 4
Machine-
interpretable
content

Information models
describing and explaining
the content and

the relationships between
items of information

Self-learning analysis
together with
automatic validation
and optimization

Value-adding services
possible e.g.

conformity check,
question answering,
predictive content supply

Fully integrated
digital value chain
is possible

MANAGEMENT SUMMARY

Level 5

Machine-
controllable
content

The content of a
standard is be amended
automatically and
adopted by automated
decision-making
processes.

Digital standards

are based on a system
of artificial general
intelligence with
cognitive capabilities.

Digital standards
adapt constantly

to the current state

of the art of technical
and regulatory
framework conditions.

Fig. 1-2: The extended utility model - IDiS white paper!

One challenge of the before-and-after comparison is to make
change in process flows visible. The previous focus on a
complete or sectional standards document will in future
concentrate on the product to be developed and thus its re-
quirements (specification centering). With a uniform seman-
tics within the SMART standards, there is now an identifiable
and classifiable information unit (Figure 1-2) available, which
can be addressed purposefully on demand (by describing the
requirement).

Product development processes are shortened because pro-
cesses are no longer sequential, but can now run in parallel
(see Figure 3-1).

This has a positive impact not only on process and product
quality but also on the turnover potential of a company as well
as as well as "the personnel" deployment and organizational
structure.

These characteristics are described in the following white paper
in order to enable a subsequent value-added calculation using
avalue-added calculator.

The added value model quantifies and compares established
and transformed processes on the basis of established con-
trolling Key performance Indicator (KPI).

Ceteris paribus, the following added value for industrial
companies can be demonstrated when applying SMART
standards:

1. Reduction of the time required for the activities involved
in application of standards, so that with the same per 1.5
to 2 times more orders can be processed with the same
can be processed than in the status quo.

2. Reduction in costs associated with standards application
activities of between 48% and 64%.

3. Increase in the order margin between 60% and 85% with
constant order volumes and sales prices.

4. Increase in turnover between 32 and 60% with constant
percentage target margin.

1 https://www.dke.de/idis-whitepaper-1_en
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2 INTRODUCTION

Up to now, IDiS? has published two white papers on SMART
standards.

White paper 1 deals with scenarios for digitizing standardization
and standards. The scenarios were described using the four
value creation process phases content creation, content
management, content delivery and content usage, and
describe which processes have to be adapted for a digital
standard. The extended utility model was developed to
describe the attributes of the digitalization level.

White paper 2 deals with the applicability of SMART
standards in context of use cases. They give a basic
description of what will be possible when dealing with SMART
standards in terms of creation, management, provision and
usage of standards. A large number of use cases were sum-
marized in 11 generic user stories (GUS) to describe

generic usage scenarios for SMART standards.

The task of IDiS white papers consists on the one hand of
bringing the future closer to the present in terms of content
and, on the other hand, describing the path into the future
from the perspective of the present.

The approach taken by IDiS white papers is for the essence
of an overarching theme to made legible, comprehensible
and transparent so that the developments can be swiftly
accessed.

2 https://www.dke.de/idis
3 https://www.dke.de/idis-piloten-2022-en
4 https://www.dke.de/idis/pilotprojekte/konformitaetspruefung

INTRODUCTION

What other developments at IDiS substantiate
the statements?

Several IDiS pilot projects have investigated at the
technological requirements for SMART standards (see IDiS

Management Summary).?

Further development steps for SMART standards have been
derived from the findings obtained in this way.

One example consists in the IDiS pilot "Conformity Assess-
ment", which was developed in two phases:

1. Simulation
2. Measurement-based assessment

The pilot clearly revealed the interaction between software,
hardware and SMART standard. Using standards is a crucial
step in developing new products. The work is usually carried
outin laborious manual steps in which the required inform-
ation must be recorded from the relevant standard (in PDF),
extracted and transferred to other systems for use.

The concepts and results developed in the project form the
basis for possible automation in this field by minimizing the
manual workload and reducing possible errors in transmis-
sion, in order to clearly enhance quality and efficiency while
creating documentable evidence.

WHITEPAPER -7
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INTRODUCTION

Herzlich Willkommen

S 4

Dieser Demonstrator zeigt Ihnen, wie SMART und vernetzt zusan
Anhand von zwei Anwendungsfillen werden die Vaorteile des SMART Standards sichtbar.

1. Automatisierte Verwendung von Inhalten eines SMART Standards innerhalb eines Messsystems
2. Auswirkungen von normativen Anderungen auf die Nutzung des Systems
Das Messsystem

Das Messsystem dient zur Bestimmung des Verhaltens Halbleitern. Die hier gezeigte Software wird zum Betrieb
des Systems und zur Auswertung der Ergebnisse verwendet.

Los geht's

Schauen Sie sich zunichst dber den JESVE YRSl Button die Software-Version und die Version des

Standards an.
Klicken Sie dann auf um die Messung zu starten.

Fig. 2-1: IDiS pilot Conformity testing 1 (source: PE-Systems)

Geschafft!

Sie sehen nun die Ergebnisse der zweiten Messreihe. Diese Kurven weisen nun aufgrund der neuen
Auswertungsmethode keine Lilcken mehr auf.

Herzlichen Gluckwunschl - Diesmal zur erfelgreichen Messung.

Der aktualisierte SMART Standard hat den Technologiesprung beriicksichtigt und es kénnen
Herstellertibergreifend vergleichbare Messdaten erzeugt werden.

Fs kéinnen nun bei der Auswahl des passenden Halbleiters immense Aufwiinde eingespart werden.

Zusammenfassung

SMART Standards erméglichen die Nutzung von Norminhalten direkt im Anwendungsprozess

Anpassungen werden dirckt mitgeteilt und kinnen mit weniger Aufwand ergriffen
werden
Die Auswirkungen werden solorl sichtbar

Pr hnische Fehler werden

Wir bedanken uns fiir die Nutzung des Demonstrators und freuen uns auf Ihr Feedback

DIN DKE "PE-SYSTEMS

Fig. 2-2: IDiS pilot Conformity testing 2 (source: PE-Systems)

8 - WHITEPAPER
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Herzlich Willkommen

Dieser Demonstrator zeigt lhnen, wie SMART dard: fty und dh vernetzt zusar
Anhand von zwei Anwendungsfillen werden die Vorteile des SMART Standards sichtbar.

1. Automatisierte Verwendung von Inhalten eines SMART i halb eines
2. Auswirkungen von normativen Anderungen auf die Mutzung des Systems

Das Messsystem
Das Messsystem dient zur Bestimmung des Verhaltens Halbleitern. Die hier gezeigte Software wird zum Betrieb
des Systems und zur Auswertung der Ergebnisse verwendet.

Los geht's

Schauen Sie sich zunéchst iiber den ESPECIESEN Wil Button die Software-Version und die Version des
Standards an.

Klicken Sie dann auf JESFY:3 8l um die Messung zu starten.

Bl2-1: IDIS/SA By E S ERER 1 (tis: PE-Systems)

Geschafft!

Sie sehen nun die Ergebnisse der zweiten Messreihe. Diese Kurven weisen nun aufgrund der neuen
Auswertungsmethode keine Liicken mehr auf.

Herzlichen Glickwunsch! - Diesmal zur erfolgreichen Messung.

Der aktualisierte SMART Standard hat den Technologiesprung berlicksichtigt und es kéinnen
Herstelleriibergreifend vergleichbare Messdaten erzeugt werden,

Es kisnnen nun bei der Auswahl des passenden Halbleiters immense Aufwinde eingespart werden.

Zusammenfassung

SMART Standards erméglichen die Nutzung von Norminhalten direkt im Anwendungsprozess

Anpassungen werden direkt mif ilt und entsprechends inahi kénnen mit weniger Aufwand ergriffen
werden

Die Auswirkungen werden sefort sichibar

Prozesstechnische Fehler werden vermieden

Wir bedanken uns fiir die Nutzung des Demonstrators und freuen uns auf Ihr Feedback

DIN DKE "PE-SYSTEMS

Kontakt Raymond Puppan (DKE) Kontakt Philipp Kappes (PE-Systems) Mehr Infos zu IDIS
(=] _V_'\ [=] 4 MO B wu

i .

B2-2: IDIS/A By E S HEERER 2 (s PE-Systems)
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The Asset Administration Shell (AAS) is a concept for Indus-
try 4.0-compliant implementation of digital twins®¢. The digi-
tal twin of a represented asset improves, among others,
cross-lifecycle documentation and interoperability. Assets
include e.g. components, machines or systems for which
standards or parts of standards are used for documentation
or certification. Today this is a manual process based on doc-
uments obtained from proprietary document management
systems for viewing or reviewing, or on paper.

The IDiS pilot NormAAS demonstrates how AAS can be
extended by adding standard content or possibly relevant
standard fragments to significantly accelerate the develop-
ment processes for new products. The digital pre-certification
service, that is executable in the pilot. Assesses the respective

develop-ment stage of a product in terms of fulfilling the

SM Digital Nameplate
for Industrial Equipment

SM Capability Description

SM Generic Frame
for Technical Data

SM Pre-Certification Testbook

Product P

Documentatio

INTRODUCTION

requirements of those standards that the product is
supposed to comply with: Which requirements are already
fulfilled in the current development stage and where does
the product need further specification? In the prototype,
this assessment - easy to use while accelerating the product
development process is based on an automated matching
of the product's capabilities with their interoperable
description in the product AAS and the requirements with
their interoperable description in the standard's ASSs.

Fig. 2-3 visualizes the prototype digital pre-certification ser-
vice. The digital pre-certification service assesses the product
capabilities of the current development.

More details about the service and the AAS-based standards
can be found in section 4.1.

SM Digital Standards
Data Sheet

SM Digital Standards
Content

SM Pre-Certification
Testbook

L) Content

Standard S

Fig. 2-3: Digital pre-certification in the IDiS pilot NormAAS. The AAS of a product on the left and the AAS of a standard on the

right, with their respective sub-models (redeker, Fraunhofer 10SB-INA)

5 DIN SPEC 91345: Reference Architecture Model Industrie 4.0 (RAMI4.0), DIN Std. DIN SPEC 91 345, 2016, https://dx.doi.org/10.31030/2436156

6 Specification of the Asset Administration Shell Part 1: Metamodel - IDTA Number: 01001-3-0,
https://industrialdigitaltwin.org/content-hub/aasspecifications/idta_01001-3-0_metamodel
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Summary:

— SMART standards enable the use of standard
content directly in the application process.
Adjustments are reported directly

Measures can be taken with less effort.

- The effects are immediately visible.

- Process-related errors are avoided.

)

)

Why a white paper 3 now?

As mentioned at the start, white papers 1 and 2 led to the
question of measurability: what savings or added value result
from the SMART standards?

A bottom-up approach has been chosen to measure the
benefit.

Future scenarios were used to elaborate the structure of the
added value model. These future scenarios were defined,
giving due consideration to typical process workflows in the
companies.

It was thus possible to ascertain the impacts of using SMART
standards in terms of process quality, product quality and
turnover potential, as well as the impacts on the workforce or
organization.

10 - WHITEPAPER



[XC®HIC

FEH:

— SMARTH#(TERATOEATREIVTUYDFEREZE
BERREICT B,
— HMTEEREINS,
— KYDLGNH N TAENATEETH S,
FTCIZHRENRZ S,
TOEREENIS—HEBSIN D,

BESRAEILEDN?

SHETHRALLSIIZ, AE1£212&Y, SMARTIRIEICES>TED &
STEEFO A MMEEN B I=5SIN DD M ENSBITE RTREE D B EA
= O i

BREATETB=OITRNLT YT 7 TO—FREREN =,
SHROVFTIVAEFERALTEINEEET L OEBEEFMELz. C
NoDSHEDIFIFIEEERNORBMLETOLRAT—HT70—%
+RIcEELTESESNT-,

ERELT, JOERDE, HEOEBERUVSRLBIHEORREX, @i

[2HBEERETHEBNOZEDOBE RN OSMARTHEEERD
HELTHENODHIENFREZ T,

10 - WHITEPAPER



REQUIREMENTS FOR COMPANIES WHEN IMPLEMENTING SMART STANDARDS

3 REQUIREMENTS FOR COMPANIES WHEN IMPLEMENTING

SMART STANDARDS

Fig. 3-1: Comparing companies with PDF process (sequential) and SMART standards process (parallel) - (Melanie Kattwinkel, SMS Group)

Obtaining an initial picture is a challenge due to the meagre
information available from companies about whether they
quantified the costs and effort involved in using standards,
as the only costs to be registered were usually those involved
in purchasing standards (paper, as a PDF, individually or
using corresponding subscriptions, etc.). Experience shows
that there are no uniform, consistent measures in place for
measuring the benefit by assessing various activities in the
individual companies, for example in product development
processes.

The added value of SMART standards can therefore only be
assessed indirectly by drawing a comparison with the former

use of paper or PDFs in the past. An overarching conclusion of

the results from the analysis of the change from previously

sequential business processes to parallel processes. That
means that SMART standards not only have the potential of
"lubricating" the process chain by supporting more efficient
workflows in a classic process chain: they also change the
process chain and redesign it directly. Only this overarching
approach makes it possible to derive any corresponding
added value (Fig. 3-1).

In the status quo, the expenses involved in researching
standards, collecting information relevant to the usage
process through to extracting it and manually transferring
it when using PDF documents is associated with a high le-
vel of effort if these have not previously been automated

via software systems at greater expense.
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Some companies are already investing a great deal in digi-
talizing workflow processes involved in value creation. When
it comes to XML formats for example, companies face the
challenge of having to process the standards into a suitable
form before they can be actually used.

This leads to the conclusion that the effort required for the
ready-to-use preparation of digital standards in companies
will merely shift the effort of researching and determining the
relevance of previously used PDF standards forward in the
overall context.

For companies that "produce" their own digital standards,
this means increased effort for deploying qualified skilled
staff for the compilation (initial cost) and maintenance (sub-
sequent cost), to ascertain whether the data are relevant and
up-to-date and to make the standard contents ready for the
process.

This effort can be reduced cost-effectively if the provision and
application support of standards is provided by digital servic-
es (Content-as-a-Service) that require SMART standards.

If SMART standards are now made available to a compa-

ny ready for use, they can be embedded in the company's
existing IT infrastructure where their data can be further
processed. If such a structure is available or being planned
and if the company has a digitalization strategy and a defined
implementation timeframe, then nothing stands in the way
of generating added value through SMART standards.

12 - WHITEPAPER

What is the state of digitalization in German
enterprises?

Studies on the digitalization potential of enterprises in

Germany draw the following picture:

1. Germany consists to more than 99% of small and
medium-sized companies (SME).

2. Large companies have already reached a high level of
digitalization within which defined processes are already
taking place.

3. Most SMEs are forced to exist in a supply chain where
they are co-dependent on large companies, resultingin a
certain migration pressure.

4. SMEs therefore have to estimate the potential benefit in
order to calculate the necessary costs, as standards must
continue to be used of communication across compa-
nies.

It is certain that the migration to SMART standards will
pose business challenges for SMEs in particular, as they
will incur costs fpr the transformation to be digitalized

application of standards.

To improve acceptance, predictability and thus investment
propensity, companies need a tool to assess the impacts for
example in terms of product and process quality or turnover
potential, as well as the impacts on the organization. Such a
tool visualizes the fundamental process workflow changes
that are necessary in order to exploit the full business-orient-
ed potential in SMART standards.

More precise analysis of the digitalization potential of compa-
nies can be found in Annex A.
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REQUIREMENTS FOR COMPANIES WHEN IMPLEMENTING SMART STANDARDS

This is based on a representative analysis of the follow-up
survey on digitalization processes among SMEs of the Institut
fur Mittelstandsforschung (IfM - Institute for SME Research) in
Bonn in 2022, IfM materials no. 2917, which compares the pro-
gress of digitalization in companies with the situation in
2016.

Results of the study:

— Since 2016 there has been a greater orientation
toward more efficient production and business
processes.

— There s also an increasing focus on using digital
technologies to improve products and services.

— Companies forge ahead with digitalization when
they see a direct operative and business-oriented
added value.

— Overall, there is a high level of dynamism in
digitalization within and across companies.

Organizational transformation
The following assumptions serve as a starting point:

a. Intrinsically speaking, SMART standards according to the
extended utility model are deemed to be software (pro-
gramming code). Thought must therefore be given to how
companies will have to adapt their processes in future to
make the best possible use of SMART standards.

b. Ifthese processes are already machine-supported, it can
be presumed that at least these aspects of a company's
workflows are already at least partially digitalized.

c. Incases where processes are not machine-supported or
where the corresponding workflows are not visualized in
digital systems, the reverse assumption applies, namely
that basic aspects of these processes are not yet available
as digital models.

d. From a company's perspective, digitalization is not an
end in itself but should generate benefit and create value.
The extent to which the use of SMART standards is justi-
fied therefore depends greatly on a company's business
orientation.

e. Appropriate, value-creating use of SMART standards is
therefore also an indicator of the digital maturity® of a
company in the context of its corporate purpose.

CONCLUSIONS AND SUGGESTIONS

Depending on which of these assumptions and conditions
applies, a different approach must be chosen or it must be
checked whether an adaptation of the processes is necessary
and makes sense.

The deployment of SMART standards may be appropriate in
cases coming under point b.

Annex A describes more detailed observations of generic exam-
ple processes based on the assumptions made and links them to
the Generic User Stories (GUS).

7 IfM Materials Digitalization Processes of SMEs in Manufacturing - follow-up survey

8 Degree of change in strategy, business model, organization, processes and culture in companies by using digital technologies to enhance
competitiveness. https://web.archive.org/web/20200602080850id_/https://www.nomos-elibrary.de/ 10.5771/0042-059X-2016-2-98.pdf
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4  ADDED VALUE OF SMART STANDARDS IN OPERATION
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Fig. 4-1: Added value of SMART Standards

(Kattwinkel, SMS Gruppe GmbH)

For the operative standards user, a successive changeover
from the status quo of standard usage in level 0 or level 1

to a higher level of digitalization (level 4 in future) brings an
immediate process improvement in using standards pursuant
to ISO 9001 for quality management systems, by making it
possible to replace manual methods with IT-supported work-
flows in the core processes (including technical sales, design,
development, technical documentation, quality assurance),
particularly when it comes to retrieval, usage and change
management of standards.

Besides improving operative processes, the use of SMART
standards also generates business-oriented added value
from the perspective of the overall company as legal stand-
ards user (= management view). Among others, the advan-
tages include shorter process lead times and improved legal
compliance® when standards are used in the company, with
IT support to ensure that standard usage is complete, up-to-
date, correct and redundancefree, together with correspond-
ing conformity?°.

Companies upstream or downstream in the supply chain
(e.g. external suppliers) or customers are not included in
the added value analysis in this white paper. Furthermore,
the perspectives of the standards creators and tool provi-
ders for the implementation of SMART standards are not
taken into account in the current elaboration.

9 Compliance refers to the way companies abide by business and legal rules, i.e. complying with laws, regulations and voluntary codes (German Wiki-

pedia 07.12.2023).

10 Conformity describes the way products for example fulfil applicable specifications (such as normative or legislative regulations).
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Process-related added value -
improving the standards workflow

Workflow with PDF

Up to now, standards have been used in most companies

on paper or, at very best, as PDFs. The advantage of having
documents available in digital form (here: PDF) is easily visu-
alized for example in engineering processes in the context of
product development processes (see Fig. 4-2).

But there is only marginal benefit in using the ISO/IEC SMART
standards utility model in level 1 (PDF) compared to level 0
(paper), as the standards are only made available to a certain
group of people in the company, and usually only within one
department. Other groups of people therefore have no access
to the information. One major challenge up to now has been
to guarantee the flow of information, for example, in ensuring
customer requirements are passed on via sales to the design
and development department. Since the introduction of PDF
documents, the transfer of information between departments
has improved because standards have become accessible to

multiple areas, for example through a corporate license.

However, the changeover to PDFs did not make it any easier
to do any research in the relevant applicable documents, or
to check customer specifications for the use of standards,
to procure and read all the documents, and then to extract
and appropriately combine the relevant information. There
is a risk of "information transfer errors" after and between
each of these process steps, which can impact all aspects

of a product (safety, security, performance, costs and thus

market acceptance) (Fig. 4-2).

ADDED VALUE OF SMART STANDARDS IN OPERATION

The weaknesses of an existing workflow systems are revealed
by analyzing the most frequent processes. This usually refers
to a sequence of linked process steps visualized as a whole by
means of a process chain. Processes tend to stagnate when
one link in the chain does not work (for instance, inadequate
expertise, lacking resources, etc.), and when errors or even
gaps occur in the flow of information due to overload situa-
tions, for instance. As a result, the following steps (sub-pro-
cesses) no longer work properly. In the end, this can result in
considerable monetary or liability risks for a company.

Workflow with SMART standards

Digitalization in the context of SMART standards can help
here by initiating a change in the process landscape. When
outlin-ing the standards usage process, a comparison in the
use of PDF and SMART standards (from level 3) shows the
difference between a sequential and a parallel product
creation process (see figures 4-2 and 4-3). In other words, the
individual sub-processes are decoupled. The information
flow no longer takes place via a classic process chain but is
controlled at the start of a sub-process or its planning. As a

result, various co-dependencies are partly or almost
completely eliminated.

For example, the demonstrator of the IDiS pilot NormAAS in-
tegrates requirements from AAS-based SMART standards
automatically into product development processes (see Fig.
4-4 and Fig. 4-5). Once the standards relevant for a product
have been selected in step 0 of a product development
process (see also Fig. 4-3), the corresponding AASs of those
standards are downloaded from standard provider platforms
(CaaSin Fig. 4-3) and made available on the company's inter-
nal AAS servers (company database in Fig. 4-3).
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ADDED VALUE OF SMART STANDARDS IN OPERATION

Information flow Process ..
e Department / Division [ Tasks  Standards Tasks
k3 (pdf) phase
< () Technical Sales Standards research (meta data),
g 0 Standard Department request and provision (if the
c Coordination of legal, normatives respective company owns a
K] and Customer requirements Standards Department).
L
g °® 1 Design / Development Standards research, request reading
= Product planning (relevance check).
S
£ Design / Development 3 _—
= 1 Characterization of the product iE;(ft(l)'?rcnt;cg;:){]Denvatlon el el
7] requirement
(%)
“é Design / Development . Manual transfer of the extracted
* 1 Processing of relevant information information to design tools
(7)) = — Manual Product Development &
1
m ° Design / Development
8) = Forwarding of processed
o 7] ® information Derivation of results considering
o 2 1 — Transmission of the design normative requirements for the
€ within the scope of the technical design.
o S documentation to downstream
w— < departments / divisions
s -g Technical Procurement Requesting technical
- 'S 2 Procurement of technical parts / documents* and standards,
= S components from suppliers extracting / processing relevant
18] o according to requirements. information
S
8; © Production Requesting technical
> v Processing of relevant information documents* and standards,
L @ 3 -
AN £ o IR Production according to technical extracting / processing relevant
‘E documentation information
™ . .
=3 Technical Documentation Requestlng*technlcal
© 8 . . documents* and standards,
V) \ 4 )( y 4 Processing relevant information extracting / processing relevant
= Creation of the downstream ) ¢ ;
) technical documentation information, and prepgrlngthe
= complete documentation.
g Quality Assurance Requesting technical
L V|V 5 Checking the implemantation of documents* and standards,
= relevant information in the design extracting / processing relevant
9 and construction of the products. information
!
0 Delivery Requesting technical
3 NN 6 Delivery, installation and documents* and standards,
a commissioning, as well as extracting / processing relevant
¥ acceptance of the product information

*Technical documents = process documents including relevant Standards information from Design, Development and
Technical Documentation department.

Fig. 4-2: Information flow (SMART) within a product development and production process (puppan, DkE)
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ADDED VALUE OF SMART STANDARDS IN OPERATION

Department / Division / Tasks

Technical Sales

Standard Department
Coordination of legal, normatives
and costumer requirements

Design / Development

Product Planning
Characterization of the product
requirement

Processing of relevant
information —

Automated Product Development

Technical Procurement
Procurement of technical parts /
components from suppliers
according to requirements.

Production

Processing relevant information
Production according to technical
documentation

Technical Documentation
Processing relevant information
Creation of the downstream
technical documentation

Quality Assurance

Checking the implemantation of
relevant information in the design
and construction of the products.

Delivery

Delivery, installation and
commissioning, as well as
acceptance of the product.

Standards Tasks

Description of requirements for
activity, service, product.

Receive relevant order
information

Receive relevant Standards
information in Design tools.

Requesting technical
documents* and standards,
extracting / processing relevant
information

Requesting technical
documents* and standards,
extracting / processing relevant
information

Requesting technical
documents* and standards,
extracting / processing relevant
information, and preparing the
complete documentation.

Requesting technical
documents* and standards,
extracting / processing relevant
information

Requesting technical
documents* and standards,
extracting / processing relevant
information

*Technical documents = process documents including relevant Standards information from Design, Development and

Technical Documentation department.

Fig 4-3: Information flow (SMART) within a product development and production process (puppan, DkE)

The digital product development service references these

requirements within the AAS of the product being develo-
ped, and the users can adapt the individual implementati-
on significance of every requirement (Fig. 4-4):

CE requirements for example usually remain mandatory,

while requirements from more extensive, specific standards

can be deemed optional.
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= O =

Database of
Standard Eroviders

Product Developers Product Development AAS Server of Pre-Certification
‘ Service Product Developers Service

| Start of product development
. and definition of initial

. product capabilities

Vv

Creation of the
product's AAS

Filtering of the standards
offered

Selection of relevant
standards

4

Download the relevant
standards' AASs

Provision of the relevant
standards' AASs

Referencing the requirements
of the relevant standards in
the product's AAS

Vo

I A

[Optional] Adjustment of the
requirement-specific
implementation significance

WV

Documentation of the
requirement-specific | |

implementation significance
in the product's AAS

N
7

Database of
Standard Providers

=

AAS Server of Pre-Certification
Product Developers Service

= O

Product Developers Product Development

Service
& o

Fig. 4-4: SMART standards demonstration in the IDiS pilot NormAAS: Integrating the requirements of relevant standards

into product development (Redeker, Fraunhofer 10SB-INA)

During the demonstrated product development (see also
step 1in Fig. 4-3), the product is developed in the product
development service (Fig. 4-5). Capabilities and technical
data are added to the product or go through further develop-
ment according to the requirements. For every interim stage
in product development, the users can for example book a
digital pre-certification service that assesses compliance with
the requirements of all selected standards as a whole, while

18 - WHITEPAPER

looking at each individual standard and requirement, docu-
menting the results in a testbook sub-model in the product
AAS. The product development service adopts this assess-
ment and shows the user which requirements are already
fulfilled in the current stage of development, and where the
product needs further tuning.
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=

Database of

O

Pre-Certification

=

Service Product Developers Service Standard Providers
loop J [Repeat until the completion of product development is documented in the product's AAS] |
1 [ conformity check | :
' Request to evaluate the ‘ ‘
. current conformity of the 1 1 H
product with requirements ] «
T d
! ! Retrieval of product
. capabilities and the referenced
| | requirements of the standards
1 N Matching capabilities and
‘ requirements
| Documentation of current
' ' requirements conformity in
| | ,the product's AAS
i S
: { Product development |
Start of further product
development N !
7| Retrieval of the development !
status and it's requirements
conformity from the !
product's AAS N
7
alt J :
[Not all requirements of the relevant standards are met] |
Further development o f the
product's capabilities based |
on the conformity check N
7| | Documentation of the further | L
developed capabilities in the | |
product's AAS N
d I
[All requirements of the relevant standards are met]
Completion of product !
development N |
7| [ Completion documentationin '
the product's AAS N
L L 7 '
Product Developers Product Development AAS Server of Pre-Certification Database of

Service

O

@
@

Product Developers

Standard Providers

=

Service

. O

Fig. 4-5: SMART standards demonstration in the IDiS pilot NormAAS: Iterative product development ensuring conformity

to standard requirements (Redeker, Fraunhofer I0SB-INA)

Such iterative use of the product development and precerti-
fication service in product development processes ensures
that the products are developed in conformity with the
standards deemed relevant in each case, producing early
corresponding documentation.

Furthermore, reducing interpretation variations minimizes
the risk that deviating interpretations by customers and prod-
uct developers may result in a product not being accepted, or
quite simply not certified.
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ADDED VALUE OF SMART STANDARDS IN OPERATION

Added business values - Improvement
of performance indicators

When assessing the added business value resulting from
the application of SMART standards, a distinction is made
from a management perspective between direct added va-
lue, which occurs in the short term (quick wins), and indi-
rect added value, which is expected in the medium to long
term (long term wins).

DIRECT ADDED VALUE - QUICK WINS

Optimizations in the standards workflow (see 4.1) lead direct-
ly to imporvements in process and and product quality

(quick wins), which can be mapped in time or cost indicators.

In business-oriented terms, process quality includes both the
degree of process standardization and efficiency together with
process duration, and the degree of legal cerainty in
identifying and implementing standards (compliancelt),
which in turn is associated with the level of liability risks.

By contrast, product quality indicates the degree to which a
product fulfils the existing requirements. This refers to both
regulatory requirements (conformity*?) and also requirements
stated by the customer, for instance in terms of functionality,
safety, service life and economic efficiency (customer
satisfaction).

INDIRECT ADDED VALUE - LONG TERM WINS

The Improvements in process and product quality in turn
have a positive impact on the organizational and personnell
structure, as well as additinal earnings potential (indirect
added value from using SMART standards). The indirect
added value is less obvious and quicker to generate than
the direct added value and is only really relevant once the

implementation of SMART standards has been completed,

but is all the more effective and sustainable (long term wins).

Improvements in the operative processes for using standards
indirectly relieves pressure on the personell and
organizational structures on the level of the individual or-
der, and also on the level of the whole company or individual
business units.

SMART standards need fewer manpower resources, and

the work can also be done by staff with less experience or
qualifications. In other words, higher qualified skilled workers
are less involved in standard usage processes and are freed
up to focus more on their core activities. Furthermore, the
use of SMART standards reduces the onboarding time for

new employees. In addition, the know-how involved in using
standards is shared out across several shoulders to avoid
know-how monopolies and create feasible deputizing rules.

In turn, relieving pressure on the personell and organizatio-
nal structures increases the earnings potential on the level
of the individual order, and also on the level of the whole

com-pany or individual business units.

In the product development process for instance, the use
of SMART standards reduces personell requirements in both

qualitative and quantitative terms, thus bringing down the
personnel costs per order. With constant sales prices, this
increases the margin per order or compensates for other cost
increases (such as energy costs) which at least maintains the
margin per order. On the other hand, cost savings in stand-
ards usage can be passed on to the customers by reducing

the sales prices, thus generating a competitive advantage.

11 Compliance refers to the way companies abide by business and legal rules, i.e. complying with laws, regulations and voluntary codes

(German Wikipedia 07.12.2023).
12 Conformity describes the way a product fulfils requirements.
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In addition, the reduced resources required for each
develop-ment order releases personell capacities for additi-
onal orders. In future, it will therefore be possible to process
more orders with the same manpower resources, thus
creating additional turnover or earnings potential. Another

possibility is to use the released personell capacities for
strategic tasks such as progressive digitization of business

processes or generating new business models to keep the
company competitive and viable.

ADDED VALUE OF SMART STANDARDS IN OPERATION
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QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

5 QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

While Section 3 presented the requirements and costs of ap-
plying standards in general and implementing SMART stan-
dards, Section 4 described the added value of SMART stan-
dards for the standard user, i.e. after successful implementa-
tion. However, an objectively comprehensible business deci-
sion to implement SMART standards can only be made if
both the costs and the added value are quantified and com-
pared in monetary terms.

The costs of implementing SMART standards can be regular-
ly ascertained on the basis of a transformation plan for the
individual company within a fixed period, featuring detailed
milestones and specific internal and external resource re-
quirements.

The added value of SMART standards on the other hand,

arises after successful implementation.

in regular company operations

without any time limits,

have a monetary and also non-monetary character and
can only be ascertained in comparison with the status
quo.

N
N
N
N

In order to be able to process the added value of SMART stan-
dards form a business management perspective, it must be
avalible . Accordingly, the measurability and comparability of
data form the basis for the SMART standards value-added mo-
del developed in IDiS.

13 https://en.wikipedia.org/wiki/Rubik%27s_Cube
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Content Creation

To make the SMART standards added value model measurable,
the measured data are reduced to a common denominator.

In other words, non-monetary parameters are expressed in a
monetary parameter as an appropriate representation of the
identified added value.

When it comes to comparability, the SMART standards added
value model always compares the business processes in the
status quo of standards application (established processes)

with the future business processes after implementing SMART
standards (transformed processes).

The SMART Standards Value-Added Model also assumes

that value can be created in multiple value dimensions.
Currently - though not necessarily completely - the following
value dimensions are distinguished:

— Performance value: the added value is directly visible in
the company's operative cost or success parameters.

— Risk value: contribution to the company's compliance or
legal conformity

— Future value: contribution to the strategic development
of the company.

The multi-dimensionality of the added value model is taken
into account by using Rubik's cube.** to visualize the value
attributes.
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QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

Complete cube: Sub-cubes:
SMART standards Control criterion

FUTURE
AU E

Fig. 6-1.1: Complete cube - SMART standards added value attributes (voit, Ts.advisory GbR)

The complete cube shows the SMART standards as a comple-  The valie-added model quantifies and compares established

te set of regulations with the corresponding value attributes, processes and transformed processes at the level of control

while the partial cubes represent the following control crite- criteria on the basis of parameters (stage 2), measurement

ria (stage 1 of the added value model): indicators (stage 3) and key indicators (stage 4) (for details
on the methodology of the SMART standards value-added

— Process quality mo-del, see Appendix A).

—  Product quality

— Personell and organization

R

Earnings potential
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QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

Usage restrictions and definitions in
the added value model

General prerequisites

The SMART standards added value model can be basically
used regardless of the size, sector or location of a company.

However, since the value-added model basically compares a
company's business processes in the status quo of standards
application (established processes) with the prospective
business processes after implementation of SMART stan-
dards (transformed processes), a potential user of the value-
added model should fulfill the following fulfill the following
requirements.

— Sufficient degree of digitalization:

The company or business unit has an adequate digital
infrastructure implemented in its product develop-
ment processes.

With the use of SMART standards, an improvement
from level 0 - 2 to level 3 - 4 according to the IEC utili-
ty model (see white paper 1) can be implemented in
the application of standards.

Level0  Paperformat. Not suitable for direct machine processing or use.

Levell Digital document. The document can be managed and displayed automatically (WORD, PDF).

Level 2

Machine-readable document. The structure of the document can be digitized and certain granular content can be

exported (chapters, graphics, definitions etc.). Content and presentation are separated.

Level 3

Machine-readable content. All essential granular information units can be clearly identified, the relationships

between them recorded and made available for further processing or partial execution.

Machine-interpretable content. The information in a standard is linked to execution and application infor-
Level4 mation so thatit can be directly executed or interpreted by machines and combined with other sources of in-
formation so that complex actions and decision-making processes can be carried out automatically.

Fig 5-2: IEC classification and utility model

— Homogeneity in the degree of digitalization and level
assignment:

- Aninternational company or corporate structure may
be characterized by differences in the degree of
digitalization and level assignment in standards
(ACTUAL) and possibly also the target value (TARGET)
per site (within domestic, abroad) or per Company
unit (business unit, branch, subsidiary).
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If the added value model were to be applied to the
company as a whole, the results for the individual
markets or locations would be of little significance.

Itis better to take a differentiated view of the added
value per market or location in order to be able to
compare these added values with the transformati
on costs per market or location in a business analy
sis.
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Use case for calculation

For the purposes of this white paper, the added value from
SMART standards are calculated for the example of a fictive
company with the following framework criteria:

— Size = small or medium-sized company (SME):

- Itis assumed that for SMEs with an adequate level of
digitalization but a low level of standard application,
high economic added value effects are associated
with the implementation of SMART standards.

— Sector = engineering:
- In mechanical engineering, the processes of develop-
ment, design and production can be easily differentia-
ted and weighted.

- Counterexamples would be software compa-
nies where the product is actually created wi-
thin the development phase; Design and
manufacturing phases are eliminated.

— Stage assignment in standards application:
- Status Quo (ACTUAL) = stage 1
- Zielniveau (TARGET) = stage 4

— Restricted to the core process of product develop-
ment:

- Although standards also need to be implemented in
other processes, including procurement and design,
which also have responsibility for standard conformity
of the products, the added value calculation focuses
on the product development process as part of an
order. An order within the added value model refers to
both single-part production and serial production.

QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

Calculation results of the added value
calculator

The following section illustrates the procedure in the SMART
standards added value model with exemplary calculation
results.

Example 1: Temporal consideration

In the first example, the performance value (value attribute)
is to be determined for the control criterion "process
quality" (stage 1). A control parameter (stage 2) for this is
"standardization and increased efficiency in the application
the application of standards".

The control parameter "standardization and increased

efficiency in the application of standards" can be defined
with the measurement indicator (stage 3) "Time spent on
activities related to the application of standards (time)".

The time required for standards application without and
with SMART standards is calculated on the basis of the

controlling indicators (stage 4):

— "average number of working and project hours taken up
with standards usage per order" and

— "average number of working and project days taken up
with standards usage altogether per business year."
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QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

stage 1 - control criterion Process quality

stage 2 - control parameter Standardization and efficiency improvement in standards usage

stage 3 - measurement indicator Time required for standards usage (time)

stage 4 - KPI : : : :
a. average number of working/project b. average number of working/ project

hours taken up with standards appli- days taken up with standards appli-
cation order cation altogether per business year

Fig. 5-3.1: Added value model - Increased efficiency - time (voit, 7s.advisory GbR)

To determine the key indicators a. and b. in the comparison
"Status quo without SMART standards" and "Transformed
status with SMART standards" the following initial data is re-
quired from the respective company:

Initial data Unit Current value Change value
Initial Share Sub- Alternative 1: value |& VAIE NP
value share assumed forindi- [ REINE o))
vidual company external source
Average time required for product development per order h 50 h
Time share for standards research per order % 35%
incl share for research and reading % 60 % -50 % -80 %
incl share for checking relevance % 20 % -80 % -100 %
incl share for transferring to systems % 20 % -80 % -100 %
Time share for development per order % 30% -10 % -20 %
Time share for documentation % 35% -30 % -40 %
Average number of orders per business year ea. 240

Fig. 5-3.2: Added value model - Value-added model - Input data "time required (voit, Ts.advisory GbR)
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The fields marked in lighter color are basically company-
specificinput values ("Current value", "Change value, 1st al-
ternative"). In the calculation examples shown here, as-
sumptions have been made about the initial values in order
to be able to show the calculation system.

— The "baseline values" are preferably real data from the
order and from company controlling and could be sup-
plied by the company's ERP system to the SMART stand-
ards added value calculator via an automated interface.

— The ERP system probably only provides the details given
in the "Shares" and "Sub-shares" columns in exceptional
cases. In other words, they must be estimated on the
basis of the company's individual level of digitalization
and level assignment in standards, together with corre-
sponding empirical values in the product development
process.

— The "Change value" in the 1st alternative shows the
company's individual estimate of the expected percent-
age time savings in the individual process steps in the

"transformed status with SMART standards" compared to

the "status quo without SMART standards".

QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

Instead of or in addition to the company's individual assump-
tions, the "change value" on the 2nd alternative (column with
a darker color) shows statistical assumptions from external
sources.

As a general rule, the change values from external sources
(2nd alternative) are only used in the added value calculation
if no individual company values (1st alternative) are stated
(="alternative" calculation). However, for the purposes of this
white paper, the added value calculation has taken account
of both alternatives. The change values in the 2nd alternative
are based on empirical values provided by experts at DIN and
DKE, while the company's individual change values

(1st alternative) were based on rather conservative assump-
tions to show a range of results (= scenario calculation). The
values shown are exemplary assumed values to illustrate the
calculation methodology. This results in the following values
for the Key indicators stage 4:

Key indicator (stage 4) Value without Value with SMART standards Value with SMART standards
SMART standards
Alternative 1 Alternative 2
Quantity Quantity Change [o]TET11414Y Change
absolute in % absolute
Average number of working/project
hours taken up with standards app- 35,0 18,9 -16,1 -46,0 12,6 -22,4 -64,0
lication per order
Number of working/project days
(8h/d) taken up with standards appli- 1.050,00 567,0 -483,0 -46,0 378,0 -672,0 -64,0
cation altogether per business year

Fig. 5-3.3: Added value model - results for time savings in standards application. (voit, Ts.advisory GbR)
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QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

On the level of the individual order and on the company level,
this simple calculation shows for both alternatives the mount
of time or resources taken up with standards application in
he product development process in the status quo in level 1,
and how much savings potential is associated with a transfor-
mation to SMART standards in level 4.

Referred to the complete order with 50 hours, this results in
the following changes:

Example 2: Cost calculation

Example 2 defines the measurement indicator (stage 3) "To-
tal costs for activities in standards application (AMOUNT)"
for the con-trol parameter "Standardization and efficiency
improvement in standards application".

Key indicator (stage 4) Value without Value with SMART standards Value with SMART standards
SMART standards
Alternative 1 Alternative 2
Quantity Quantity Change Change

absolut in % absolut ENERA)
Average number of working/project 50.0 32,4 17,6 35,2 246 25,4 50,8
hours per order
Number of working/project days
(8h/d) taken up with product devel- 1.500,00 972,0 -528,0 352 738,0 -762,0 -50,8
opment processes altogether per
business year

Fig. 5-3.4: Added value model - results for time savings per order (voit, Ts.advisory GbR)

Given the same workforce resources, this means that from
around 50% (alternative 1 =17.6/32.4) to nearly 100 % (al-
ternative 2 = 25.4/24.6) more orders could be processed with
SMART standards compared to the status quo, and this in the
long term.
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The amount required for standards usage without and with
SMART standards is calculated on the basis of the controlling
indicators (stage 4):

— "average costs for standards application in the
development and manufacturing process per order",

— "total costs for standards application in the development
and manufacturing process per business year", and

— "total costs for standards application in the development
and manufacturing process per business year in relation
to income (cost-income ratio)".
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QUANTIFYING THE ADDED VALUE IN THE CALCULATION MODEL

Stage 1 - control criterion Process quality

Stage 2 - control parameter Standardization and efficiency improvement in standards application

Stage 3 - measurement indicator Total costs for activities in standards application (AMOUNT)

Stage 4 - Key figure
a. Average costs for b. Total costs for standards c. Total costs for stand-

standards application application altogether ards application

per order. per business year. alto_gether per
business year in
relation to income
(cost-income ratio).

Fig. 5-3.5: Added value model - efficiency improvement: cost (voit, Ts.advisory GbR)

To determine the Key figures a., b. and c., the following in-
itial data data is required from the respective company - in
addition to the data in Example 1:

Initial data Unit Current value Change value
. Alternative 1: Alternative 2:
Initial value o :
company's individual assumed value fixed value from external source
Calculated cost rate per hour for internal staff €/h 100 -5% -10 %
Falgulated maFenalcosts for standards appl- € 10.000 500% 300%
icationper business year
Company's income per business year € 3.600.000

Fig. 5-3.6: Added value model - Initial values: costs (voit, Ts.advisory GbR)

To determine the total costs of applying the standard in Two assumptions were made for the transformed status with
the status quo, an assumption was made as to how high SMART standards:

the average personnel costs per hour and internal em-

ployee are and what material costs are incurred for the — The personnel costs per hour and internal employee
procurement of the relevant standards per year. costs are reduced by 5% (alternative 1) or 10% (alterna-

tive 2), as a lower qualification level is sufficient for the
employees involved in the product development
process with SMART standards in the application of
standards.
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QUANTIFYING THE ADDED VALUES IN THE CALCULATION MODEL

— The material costs for the standards application This results in the following values for the controlling
increase 5-fold (alternative 1) or 3-fold (alternative 2), as indicators in stage 4:
the standards are no longer obtained once as PDF files,
but with SMART Standards access authorizations are
required for tool applications and costs for updates and
maintenance measures must also be taken into
account.

Key figures (stage 4) Value without Value with SMART standards Value with SMART standards
SMART standards

Alternative 1 Alternative 2

in€ in % in€ in % Change i in % Change

absolute in % absolute in %

Average costs for standards applica-
tion in the product development 3.542 1.826 -1.716 -48,4 1.259 -2.283 -64,5
process per order

Total costs for standards applica-
tion in the product development 850.000 438.240 -411.760 -48,4 302.160 -547.840 -64,5
process per business year

Total costs for standards application
in the product development process
per business year in relation to
income (cost-income ratio)

23,61% 12,17% | -11,44% -48,4 % 8,39 % -15,22 % -64,5%

Fig. 5-3.7: Added value model - Results Cost savings Application of standards (voit, Ts.advisory GbR)

The cost analysis clearly shows the volume of personnel This control parameter can be defined with the measurement
and the annual volume of personnel and material costs in indicator (stage 3)"Target margin per order or per business
the company associated with the application of standards year". The target margin is calculated without and with
and that that a transformation to Level 4 would result in an SMART standards on the basis of the Key figures (stage 4):
annual costreduction of between 48.4 % (alternative 1) and
64.5 % (alternative 2). — "average target margin per order with consistent

order volume"
— "turnover per business year with consistent

target margin"

Example 3: Earnings calculation

Deviating from examples 1 and 2, example 3 defines the
performance value (value attribute) for the control criterion
"Earnings potential” (stage 1). One control parameter (stage
2) in this respect consists of "Increasing and securing the
earnings potential”.
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QUANTIFYING THE ADDED VALUES IN THE CALCULATION MODEL

Stage 1 - control criterion Earnings potential

Stage 2 - control parameter Increasing or safeguarding the earnings potential (quick win)

Stage 3 - measurement indicator Target margin per order or business year

Stage 4 - Key figures

a. Average target margin per order with b. Turnover per financial year with
constant order volume constant target margin

Fig. 5-3.8: Added value model - increasing the earnings potential (voit, Ts.advisory GbR)

To determine the key figures a. and b., the following initial

data is required from the company:

Initial data Unit Current value Change value
- Alternative 1: company's Alternative2 :
Initial value e :
individual assumed value fixed value from external source
Average time required for product development per h 50
order
Average number of orders per business year pcs. 240
Calculated cost rate per hour for internal staff €/h 100 -5%
Company's income per business year € 3.600.000
Target margin per order % 20

Fig. 5-3.9: Added value model - Initial values: earnings (voit, Ts.advisory GbR)

To determine the earnings potential in the status quo - Furthermore, information is required about the company's
analogous to example 1 - the average time required per turnover per financial year, preferably via automated ERP
order and the average number of orders per financial year interface, referring for instance to the last business year

and - analogous to example 2 - the assumption regarding (CURRENT value) or the current business year (PLAN value),
the average level of of personnel costs per hour and inter- as well as an indication of the target margin per order (PLAN

nal employee was used. value).
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QUANTIFYING THE ADDED VALUES IN THE CALCULATION MODEL

This results in the following values for the Key figures in stage 4:

Key figures (stage 4) Value without Value with SMART standards Value with SMART standards
SMART standards
Alternative 1 Alternative 2
in€ in€ Change i Change
absolut in % absolut in %
} )

Average margin per order with constant 3.000 4760 1.760 58,7 5.540 2.540 84,7
order volume
Income per business year with constant 3.600.000 4.740.741 1.140.741 31,7 5.768.293 2.168.293 60,2
target margin

Fig. 5-3.10: Added value model - results for the earnings potential (voit, Ts.advisory GbR)

Based on the earnings parameters, it becomes apparent that

a company with SMART standards in level 4

— can generate an increase in the order margin of between
around 60% and 85% on the level of the individual order,
with constant order volumes and sales prices, and

— can generate an increase in turnover of between around
32% and 60% with a constant percentage target margin.

Furthermore, an increase in the order margin or sales leads

ceteris paribus to higher company results and improved cor-
porate creditworthiness.
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Excursus:

If the internal employee resources saved by SMART stan-
dards in the application of standards are not "reinvested" in
the processing of more orders, but in further internal trans-
formation or digitalization projects, this can reduce project
costs (replacement of external resources with internal re-
sources) or increase the speed of transformation (supple-
mentation of existing project resources).




HEETLICEIT S EDESR L

hIZRY, AT VA EERIEIFXLUT DIEIZGS:

EERE (RT—D4) SMARTHEEZERL SMARTH#HZERAT3EADE SMARTHE T 5BEADE
LLEROIE BRE BiREE2
€ € it e
15 % fextE
;;Eb{ﬁ:&k@%ewqum 3.000 4.760 1.760 58,7 5.540 2.540 84,7
if§ﬁb{$§@i§ﬁ@$¥ﬁ&kt}@ 3.600.000 4.740.741 1.140.741 31,7 5.768.293 2.168.293 60,2

E45-3.10: {FANMEET L — INZEEIH D RTEEMEDFER (voit, TS advisory GbR)

URNEE /NG A—R—[ZE DT, SMARTIHREDFERIZDLTLAIL

AZHAHTEIILUTAARETHAHZENHLMZHES,

— EXEELRFEMENTEDIGE, ELKDFEIXLANILTEE
HAHI60% ~85%EMNT B,

— BEEREATEDHE, TLHIH32%~60%EMT 5,

(2, HDRRARCEE, EXNERFTRFTOEMIZELY,
EROFENLENY, EROERELSBRET S,

32 - WHITEPAPER

e

B ERATOSMARTHREDERICL > THHSN-NEEEEY)
V=AM, KYBLDEXDRETIEEL, SHELNEBITEIET
CHENAET OO HMNTBERE SNDIGEE, TOC N EROHEIRE
(S EBY—RDREB) Y —RADEEHZ )E = (XBITOMNEELE
DOTACIIRN)Y—RADEFR)NERETH 5,



6 NEXT STEP - SELF ASSESSMENT

SMART standards can parallelize sub-processes at certain
points, with potential savings in time and resources by accel-
erating the processes. This has relevant impacts on process
quality, product quality, earnings potential, personell and
organization.

For example, SMART standards eliminate the need for re-
search and manual follow-up activities, which can free up
time to expand a company's product range and motivate
employees to work closer to their core activities.

The SMART standards added value model was developed to
work out the economic added value and make the future of
standards application transparent and monetarily tangible
for companies. Knowing that a change in corporate strategy,
the introduction of change processes, takes many months or
even years, now is the time to focus on SMART Standards.

In this sense, the calculation model provides the basis for
each company to create its own calculation to decidein a
timely manner when to switch to SMART standards and
wether the company has already met the conditions are al-
ready in place or still need to be established.

In order to raise awareness of the importance of the topic
of standards application and monitoring in the company,
which units and persons are currently dealing with this is-
sue and how the associated processes are designed, a self-
assessment questionnaire was developed.

You can use this questionnaire to determine generically,
but on a company or location-specific basis, which level
classification of standards application is implemented in
the status quo in your company, which cost factors are as-
sociated with this and what fundamental upside potential
is likely to be involved in the implementation of SMART
standards.

NEXT STEP - SELF ASSESSMENT

Based on this generic classification, relevant control criteria
and parameters can then be identified for each individual
ompany or location and depending on the stakeholder er-
spective (e.g. management or contract manager), and the
specific added value can be determined using SMART stan-
dards with the help of the added value calculator (see next

page).

Outlook:

SMART standards make business processes much more
efficient and are more stable due to direct input into
customer systems, as manual transmission errors are
eliminated.

In order to meet the requirements for conformity as-
sessment and the state of the art, all information must
be complete, up-to-date and correct during product de-
velopment. Due to the increasing digitalization of stan-
dardization processes, the standards themselves and -
above all - the standardization of digitalization, the
availability and timeliness within the framework of the
aforementioned requirements is taken into account
more than ever before. Since SMART standards are frag-
mented, redundant information is eliminated and the
use of standards is simplified.

Using the business considerations based on the
SMART Standards added value model, each company
can calculate (or have calculated) how great the bene-
fits will be from converting the standards apllication
processes to SMART standards.
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NEXT STEP - SELF ASSESSMENT

s Joicamion o

PRIORITYinthe = — Whatisthe basic priority of  Viewing level — Does the "minimum
company standards usage in product — Inthe management principle" apply to the appli-
development? ("tone from the top")? cationof standards?

— Are activities relating tothe — Lower management levels? — Legal compliance with
application of standards —  Among the order/product lowest possible costs?
perceived solely as an "un- owners? ("minimum jump height")
avoidable gbllgatlon" or —  Among the affected staff? Is standards usage associated
cost factor? with making a contribution

— Or do the affected stake- to operative product quality/
holders already recognize safety?

?
added values: — Creating a quality standard
— |s standards application seen
as a future/competitive factor?
— Contribution to achieving
strategic targets
HOW? - — Whatis the current current — Standards application: Standards monitoring:
compliance BlCCESS for applying stan- - Highly manual and individ- — How are innovations,
process dards7|n product develop- ual? amendments and changes
LlElg — Standardized and checklist / to the standards communi-

— ewds you ensure that application / tool-based? cated' el tgken Into acc-

the application of ount in project develop-
— Automated? ment?

standards is complete, up-
to-date and objectively
correct?

Fig. 6-4.1: Self-assessment - part 1 (voit, Ts.advisory GbR)
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Are there checks in place for
the application of stand-
ards?
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NEXT STEP - SELF ASSESSMENT

I e

WHO? -
responsibilities

HOW MUCH? -
costs of
standards
application

Fig. 6-4.2: Self-assessment - part 2 (voit, Ts.advisory GbR)

Which units / functions / per-
sonnel are involved in the ap-
plication of standards and, if
applicable, the review of
standards?

— Centralized vs decentralized

processes? Distribution of
tasks?

— Who has final responsibility
for standards application?

— Who takes product decisions

in conjunction with standards

usage?

How high are the average direct
costs (material and personnel
costs) for standards application
in the current process through
to the end of an order/delivery
of a product (possibly
estimated in % per case)

— Per order/project in relation
to the order volume?

— Per business unit in relation
to the allocated revenue
of the business unit? In the
company in relation to total
revenue?

— How many personnel (in
persons) are responsible for
the application of standards
in the company?

— What level of qualification /
experience (junior, senior,
professional) do the person-
nelinvolved in the applicati-
on of standards have?

— How can the proper applica-
tion of standards be ensured
even when individuals are
on vacation or sick?

HHow high are the average indi-
rect costs of improper applicati-
on of standards (complaints, re-
work, compensation, premiums
for liability insurance, etc.) (esti-
mates in % where applicable)?
— Per business unit in relation
to the attributable revenue of
of the business unit?
— In the company in relation to
total turnover?
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

ANNEXA:

DIGITALIZATION POTENTIAL OF COMPANIES

Digital transformation of companies in the
status quo (initial picture)

For a representative analysis of digitalization processes in
SMEs, the following section is based on a study "IfM Mate-
rials Digitalization Processes of SMEs in Manufacturing
- follow-up survey" dated February 2022 by the Institut flr
Mittelstandsforschung (IfM - Institute for SME Research) in

Bonn.

Interrelations within companies and on the cross-company
level can be broken down as follows:

Production

Sales

Purchasing

Human
Resources

Logistics

Controlling

Research & 31,2
Development
201 n=811
in % . 016
. 2021 *R&D-driven companies
n=460

a. In-house digitalization
i. Intra-departmental networking
ii. Cross-departmental networking
b. Cross-company digitalization

Fig. 6-1 shows strong growth in intra-departmental network-
ing in the course of digitalization between 2016 and 2021 in
various departments of companies. The study attributes this
development to the consequences of the pandemic in order
to compensate for staff being physically separated.

in %

72,5

51,5

52,0
79,0

48,0

Fig. 6-1: Intra-departmental networking 2016 versus 2021 (source: IfM Bonn 2022)
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ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

What are the driving forces and constraints of
inner-company networking?

The study also indicates that there was already a strong trend ~ 2016. There is also an increasing focus on using digital tech-
towards more efficient production and business processes in  nologies to improve products and services (Fig. 6-2).

More efficient
business processes

Optimization of the
production process

Greater flexibility

Improvement of
product quality

Structured analysis of
customer data

Improving existing
products/services

Support for strategic
corporate decisions

in %

74,3

w
(2]

&, ]

)

38,6

n=746

N N
[= =]
= N
(<2 B ]

Fig. 6-2: Main driving forces behind internal networking 2016 versus 2021 (source: IfM Bonn 2022)
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

In terms of opening up new business area, however,
digitalization as a driver of inovation has barely arrived in
companies, Strategic considerations tend to be of a subor-
dinate nature here.

As a result, companies are much more likely to drive di-
gitization measures if they see immediate operational and
economic added value.

Cross-company networking and digitalization with subse-

quent communication forms the basis towards Industry 4.0.

Optimization of the
production process

Improvement of
products/services

Request of the
business partners

Increase in product quality

Competitive pressure

Individualized production 17,6
(batch size 1) 18,2
Higher efficiency in research 14,8
and development
11,7

Because of this, further efficiencies and a more flexible
alignment of the value chain will arise, although the de-
pendencies of a characteristic value chain will no longer
exist in their previous form.

As far as the supply chain is concerned, cross-company
digitalization will in future trigger a contractual commitment
between companies, thus increasing the probability of more
small and medium-sized companies being drawn into digital-

ization.

in %

81,5

n =454 (externally networked companies)

Fig. 6-3: Most important reasons for companies to network with external partners (source: iIfM Bonn 2022)
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

To summarize, the wish for fundamentally stronger net- of the need to further digitalize the development and manu-
working leads to the need for standards as future means of facturing of products and services (Fig. 6-3).

communication to secure cross-company networking even

Accordingly, both internal and external digitalization are seen
to be highly dynamic.

more than before; this can only be done in a digitalized
environment when made available to all interested stake-
holders as SMART standards.

Finally, the larger the size of the company, the higher the
number of companies that see great potential in further
digitalization. Around seven in ten companies are convinced

2016 2021 : 2016 2021 : 2016 2021 : 2016 2021 in %
| | |
| | |
1 1 1
19,5 ! 21,8 19,9 ! 17,5 20,3 ! 13,4 12,0 Potential fully
| | |
I I I . realized
| | |
| | |
| | |
| | |
35,4 ! 43,0 38,6 ! 40,4 30,2 ! 34,3 20,0
: : : Moderate
, , , potential
| | |
| | |
| | |
| | |
1 1 1
I I I (Extensive)
: : : - potential
| | |
| | |
| | |
| | |
: : : n=_804
| | |
1 1 1
| | |
| | |
1 1 1
| | |
| | |
| | |
| | |
| | |
1 1 1
Companies 10to 49 50 to 249 At least 250
overall employees employees employees

Fig. 6-4: Comparison of digitalization potential in companies (source: IfM Bonn 2022)
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

Transformation to SMART standards (with levels of maturity the target image)
Based on the results of the IfM study, the degree of digitalization in companies can be broken down as follows.

Level of maturity

Characteristics

Digital enabler
versus workload

Transformation
costs*

Conclusion

1. "Paper tiger"

— Have no IT infrastructure
—  Work with paper

— High cultural and technical
workload

— Building IT infrastructure or
service provider

\

Implementing new process-
es and work methods

External consultants

IT outsourcing

Data communication
Migration, architecture,
training

Storage

Licenses (?)

Installation, audit,
risk management

—  Support

R

l

i

Transformation depends on
the branch and the business
environment. Accordingly, now
at the latest the time has come
to build an IT infrastructure.

2. "Paperless versus digitized"

— Electronic document man-
agement

— Meta data are already pro-
cessed and distributed in
the organization.

— If appropriate, IT depart-
ment available to manage
the growing tool landsca-
pe.

— Comes under the category
of inner-company network-
ing

— The procurement of tools
is easily possible in exis-
ting IT landscapes and sys-
tems.

External consultants
Architecture
Training

Support

I} L1

The initial workload is low as
new systems can be implement-
ed in the existing IT landscape.
Greater workload may be
expected just in the short term
for adapting the processes and
work methods.

Table 1: The three maturity levels in the digitalization of companies

3: "Early Adopter"

— The organization creates,
executes and transfers in-
formation within automa-
ted processes.

— |Is capable of extracting
fragmented information
from existing standards and
defines its own databases.

—  Driving force behind
digitalization

— Marginal workload -
nearly 100% value creation

— Probably larger organization
(>250 employees)

)

External consultants
Architecture
Support

)

\)

The workload consists above all
in adapting new data formats
and APIs to the existing archi-
tecture.

14 Consulting depends on the extent to which the services are requested according to the degree of digitalization in the company.
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Not only the transformation effort, but also the type of

transformation depends on the size of the company:

— Larger companies (>250 employees) tend to opt for
insourcing, in other words, the content provided by the
standardization organizations is processed within their
own IT infrastructure.

—  Smaller companies (<250 employees) are more likely
to proceed with outsourcing and use external IT (service
providing) systems for their processes.

What influence could SMART standards have?

In fundamental terms, SMART standards would simply elimi-
nate the reasons mentioned in the previously processed IfM
study (organizational effort, cost-benefit analysis), which ha-
ve so far prevented the development of new services or pro-
ducts.

How? By direct, targeted and automated implementation of
SMART standards in the product creation development. This
can already be determined in advance withwith the cost/
ben-efit considerations, using the added value calculator of
the SMART standards added value model.

Fortunately, there are only a few companies corresponding to
maturity level 1 "paper tiger" (Table 1) that would not be
ready to introduce SMART standards.

Consequently, the further considerations of the SMART stan-
dard added value calculator assume at least level 2 of the
utility model and a correspondingly completed digital trans-
formation of a company that is already targeting level 4
according to the utility model as part of a digitalization strat-

egy.

15 https://en.wikipedia.org/wiki/Black-box_testing

ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

The way to digital value creation

The increasing digitalization of companies (Table 1) reveals
which possibilities are conceivable in terms of standards

application in the framework of transformation.

While standards can be characterized by five different le-
vels using the extended utility model (see Figure 1-2), a clo-
ser look at the type of information provided by standards
with increasing levels can be easily illustrated using the ex-
ample of black, grey and white box tests.

What are the differences between black, grey and
white box tests and how do they compare with
standards on the basis of their transformation lev-
els from level 1 to level 4?

Comparisons are usually appropriate when made on a level
of abstraction that is easy to understand and also appropri-
ate. The aim is to help readers understand the changes in the
standards application processes at a glance and show them

the incremental advantages.

Black box test®

The tests take place without knowledge about what is inside
the system being tested. Only externally visible behavior is in-
cluded in the test. This test is not a guarantee for correctness.

— Abstraction TXT: Compare with a level 1 standard — The
contents are not known, nor are any meta data provid-
ed with the document. Relevant information has to be
extracted manually from the standard and entered in
a system. Errors in manual recording, extraction and
transfer of information cannot be ruled out as there is no
machine readability.
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

— Abstraction PDF: Abstraction TXT + meta data. It is now
possible to reference the specific document for identifica-
tion. From the point of view of application practice, there
are no differences in the manual transfer of relevant

information.

Grey box test®

This kind of test comprises a combination of black and white
box tests in terms of insights for an unsuitable structure or
inappropriate usage form of a software application.

— Abstraction XML: The standard is broken down into in-
dividual sections for automated, targeted assignment of
information. Similarly, the respective standard sections
can be augmented in terms of data due to being para-
graphcentered.

"Black Box"

Meta data

Standard Standard

Meta data

</>
XML

Level 1 Level 2

IXT PD

F

Document-centered
(incl. meta data)

Document-centered
(print)

"Grey Box"
Standard
Standard

NENEL | |

Meta data

Paragraph-centered
(without semantics)

White box test’

The tests take place with knowledge about the inner function-
ality and possibly also with insight into the source code. An
error analysis of certain components is possible, as is identifi-
cation of the component causing the error through insight
into the mode of operation and can be well aligned with the
detectability of SMART standards in levels 4 and 5.

— Abstraction: Determination centering with known seman-
tics in level 4 means that partial information is available
that can be fragmented with subsequent targeted for-
warding to the addressee. The detailed ascertainability of
information in this form makes it possible to avoid errors
for example, because no manual tasks are necessary, from
standards research and registering relevant information
through to transmission into other systems.

"White Box"

Level 4

Determination-centered
(with semantics)

231( )Level5

Level 3

Data-centred

Fig. 6-5: Transformation levels from standards to SMART standards with incremental advantages (puppan, bke)

16 https://en.wikipedia.org/wiki/Gray-box_testing
17 https://en.wikipedia.org/wiki/White-box_testing
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How does the benefit in using normative informa-
tion change with ascending transformation level?

The following illustrations showing the example of a tractor
with trailer (Figure 6-6) compares information staging for the
status quo with future SMART information staging of norma-
tive information. The three silos symbolize the information
sources for a standard, which could supply different areas

of activity. But in many cases, differing information will be
relevant in a certain mixture related to a specific usage for
one department (e.g. design), while other departments profit
from a deviating mixture of information.

While on the left side of Figure 6-6 information staging for

the tractor with trailer is separated and sequential (tedious
supply and loading in individual manual steps), the staging
and supply flow is possibly not upto- date (because time-con-
suming), not complete (because different loading types) and
possibly not correct (Information reaches the addressee only
incompletely or not at all), to describe just a few but
certainly not all challenges.

ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

On the right-hand side of the illustration, we again see the
targeted supply of information that is provided to a speci-
fic addressee in the right "mix", corresponding to relevan-

ce at the right time. For instances, during the design and
development of a product, valuable information on safety
requirements, implementation within the design, the resul-
ting requirements for the quality of purchased com-
ponents and production can be reliably provided and im-
plemented.

Summary:

The presentation in three levels illustrates the
transformation of a standard from a PDF document that
cannot be assessed from the outside (black box) into an
information model that enables a detailed view of its
information content (white box) and uninterrupted digital
value creation.

Fig. 6-6: Status quo (left) versus SMART information staging of normative information (right) (riither, cCLAAS KGan)
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

The three levels of provision and application of a standard
make it particularly easy to explain the real advantages and
also why it is only from Level 3 onwards that human beings
and machines obtain relevant, processable and reliable in-
formation more quickly than at Levels 1 to 2.

Methodologies for digital transformation

Digital transformation — with SMART standards as an integral
component - represents the matching of two previously
successive but not necessarily coupled worlds. This is the
world of business processes on the one hand, and the IT
world on the other. One approach that already offers exem-

plary implementation of this link is SCRUM (www.scrum.org).

This method could be a role model for implementing SMART
standards for product development.

Firstly an organization needs to identify who will use stand-
ards in which processes and how.

This results in the following questions:

— In which business processes are standards applied
explicitly today?

— In which business processes are they not yet applied
today, although this would be possible? Who uses the
standards regularly in these business processes?

—  Which interfaces can be expected from one process stage
to the next?

Already digitized interfaces will draw particular attention.

Sprint
Retrospective

Product
Goal
Product
Backlog
Refinement
Sprint
Goal
Sprint
Planning
Product Sprint
Backlog Backlog

Definition
of Done

Sprint
Review

Increment

Scrum Team

Scrum Framework © 2020 Scrum.org

Fig. 6-7: Example of SCRUM as methodology for digital transformation (source: scrum Framework)
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Here SMART standards offer the potential of being adapted
directly to these interfaces.

Remark: The cost of interface adaptation is negligible if this
is a one-off adaptation and any subsequent parameterizati-
on required for operation.

However, a further increase in efficiency through SMART
standards is likely to result from the process steps that have
not yet been digitized. Altogether, SMART standards will
need to provide all details about the infor-mation spectrum,
the structure of information storage and

its usability together with an interface description for corre-
sponding use, in the interests of efficiency analysis. This infor-
mation must also be supplied in standardized form (external
meta data (SMART type) orimmanent document data, such
as a digital AMD or retrieval address) to keep the workload
efficient for the user (human or Al) and, above all, unambig-
uously interpretable, in other words, usable at all within the
meaning of SMART standards.

Table 2 presents exemplary processes and how these could
match with the GUS. Detailed explanations are provided
for the product development and technical procurement
processes.

ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

User story

GUS #1: References
[References]

GUS #2: Notifications
[Notifications]

GUS #3: Search
[Search]

GUS #4: Change record
[Change and variant management]

GUS #5: Standards matching
[Linking standards to products]

GUS #6: Information unit matching
[Management of standards content]

GUS #7: Regulation matching
[Linking standard content with regulations]

GUS #8: Standard and system integration
[Standards and System Integration]

GUS #9: Export of Information Units

[Interchange formats]

GUS #10: Use case matching
[Use case matching]

GUS #11: Decision support
[Decision support]

Table 2: GUS and use cases!®

18 https://www.dke.de/idis/medien/idis-whitepaper-2_en
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Affected company processes

Product development, procurement, compliance, service
design, service delivery

Technical procurement
Technical procurement, e.g. for ongoing tenders

Technical procurement, e.g. for ascertaining demand

Production process, product design, adjustment, require-
ments engineering, service delivery

Technical procurement, e.g. for comparing bids

Production process, product design, adjustment, require-
ments engineering, service delivery

Technical procurement, e.g. for comparing bids

Technical procurement (e.g. bid phase)

Technical procurement (e.g. bid phase)

Change management, requirements engineering, service
design, service delivery

Production process, product design[
Technical procurement (e.g. bid phase but also contractor
selection)

Product design, production process
Technical procurement (e.g. bid phase, comparisons)

Production process, compliance
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ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

Overview Product development processes

The following diagram illustrates the relationships between in the context of the conformity assessment procedures in
product development, manufacturing development and Community law, thus supporting a causal context between
technical procurement. This is based on the Decision No. the company's central workflow processes.

768/2008/EU which describes the corresponding (sub-) ac-
tivities between a. design phase and b. manufacturing phase

Product development process
Stages of the conformity assessment Customer / market Component procurement

Partial production

I \I
! Clarify scope of appli- Requirement [¢!
! cation and market specification !
E %| 1. Series product ( ) E
: %| 2. Modified series Input i Development process t Production process F
:\ %| 3. Special product L ) ,:

1. Determine requirements, laws and standards

b. Manufacturing phase

A s iy o o pm e

%[ Final acceptance ]

3. Acceptance process

1.+ 2.+ 3. =Conformity assessment procedures
3. = conformity assessment

Fig. 6-8: Product development process and its stations (puppan, DK)

19 https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=celex%3A32008D0768#d1e32-98-1
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9 https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=celex%3A32008D0768#d1e32-98-1
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

Example 1: Product development process:

Remarks: The product development process shown in Fig.
6-8 PE process diagram and GUS assumes a high degree of
digitalization. The aim is to show how SMART standards can
adjusted in line with digital product development.

GUS #1: References [References]

GUS #3: Search [Search]

Concept GUS #5: Standards matching [Linking standards to products]
development

_— GUS #6: Information unit matching [Management of standards content]
SEINE  GUS #7: Regulation matching [Linking standard content with regulations]
(PRD) GUS #10: Use case matching [Use case matching]
GUS #11: Decision support [Decision support]

Standard matching [Linking standards to products]
Prototyping : Standard and system integration [Standards and System Integration]

Testing/
Validation

Production /
Launch

Notifications [Notifications]
Change record [Change and variant management]

Fig. 6-9: PE process diagram and GUS
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ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

CONCEPT DEVELOPMENT UND EVALUATION

TARGET Proof of concept and evaluation (partly connected already with the prototyping process stage of an
intended product, Go or Stop decision).

BASIS Product or requirements specifications, market research, business analysis
Applicable GUS:
GUS #3: Search [Search]: Standards available?
GUS #5: Standards matching [Linking standards to products]: Does the standard match the intended product?
GUS #6: Information unit matching [Management of standards content]: Transfer the requirements to the

: proof of concept.
GUS #7: Regulation matching [Linking standard content with regulations]:

Which standard contents identified as being relevant or requirements match which regulation?

GUS #10: Use case matching [Use case matching]
GUS #11: Decision support [Decision support]: How high are the OPEX in view of the obtained matches or

requirements and regulations?

PROTOTYPING

TARGET Understanding and testing whether the product is a viable way of solving the defined problem.
BASIS Requirements specification, backlog

Applicable GUS:

GUS #5: Standards matching [Linking standards to products]:

Reviewing the insights gained from the previous stage. Possible product adjustments are to be carried out.

GUS #8: Standards and System Integration [Standards and System Integration]:
Product versions with integrated requirements are installed into test systems.

TESTING AND VALIDATION

TARGET Check whether the product is fit-for-purpose and complies with the customer's requirements.
BASIS Prototype(s), backlog or requirements specifications

Applicable GUS:

GUS #8: Standard and system integration [Standards and System Integration]:

Product versions with integrated requirements are installed in test

PRODUCTION UND LAUNCH

TARGET Product is placed on the market or in its defined context.

BASIS Compliance assessments, market requirements

Applicable GUS:

GUS #1: References [References]

GUS #T: Regulation Matching [Linking standard content with regulations]

Iteration

GUS #2: Notifications [Notifications]: How have the used standards or requirements changed?

GUS #4: Change Record [Change and variant management]: How have the standards or requirements applied

changed? How should the product therefore be adapted?
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

Example 2: Technical procurement: see Fig. 6-10 Procurement process and GUS

#1: References, #3: Search,

SarEre #5: Linking standards to products d Pr?dUCt ‘
evelopmen
Analysis and
findings
#1: References, #11: Support in decision-making processes, spezﬁ’?lcggion
Reference #9: Interchange formats
sources of
suppy .
________________________________________ Tender
#2: Notifications, #3: Search, #5: Linking standards to products, texts

#6: Management of standards content,

RECICUCUEN  47: Linking standard content with regulations,

Request for-

quotations #10: Linking standards content with use cases,

#1: References, #9: Interchange formats

#2: Notifications, #3: Search, #5: Linking standards to products,

Technical
OCINPENIIl  #9: Interchange formats, #10: Linking standards content with use cases, documentation
Bids and . ;
bidder over- #4: Change and variant management, ‘Z‘
view #7: Linking standard content with regulations, #11: Decision support
"""""""""""""""""""""""" Proposal
#10: Linking standards content with use cases, texts

#7: Linking standard content with regulations,

Assignment

including #11: Decision support
preparation

#1: References, #2: Notifications, #4: Change and variant management,
#5: Linking standards to products,

#7: Linking standard content with re-gulations, #9: Interchange formats

#1: References, #4: Change and variant management,
#7: Linking standard content with regulations, Inspection In-
#9: Interchange formats coming goods

#1: References, #4: Change and variant management,
#5: Linking standards to products,
#T7: Linking standard content with regulations,

#9: Interchange formats, #10: Use case matching,

#11: Support for decision-making processes

Fig. 6-10: Procurement process and GUS
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ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

Description for example 2:

DEMAND - ANALYSIS AND DETERMINATION

TARGET Documentation of the required item in the form of tender texts.

BASIS Manufacturer information, in-house documents (both commercial and technical information).
Applicable GUS:

#1: Digital references are used to compare information from the market (raw materials, manufacturers etc.)

and companies. Ideally, any missing references will become obvious, for example incomplete for-
mulation of company or general safety requirements.

#3: The usability of the search for references is a basic prerequisite for evaluation of #1.
#5 (optional): Possible matching between production factors and standards will increase both information pene-

tration (quality) and information density (security). While causing the required computing capacity to
grow, this will make it controllable. The company itself decides how deep data research should go.

PROCUREMENT - IDENTIFICATION OF SOURCES OF SUPPLY

TARGET Projecting the required item onto the market and selecting suitable bidders.

BASIS Documented demand and resulting information (so-called "market know-how).

Applicable GUS:

#1: Digital references are used to compare information from the market (raw materials, manufacturers etc.)

and companies. Ideally, any missing references will become obvious, for example incomplete formu-
lation of company or general safety requirements.

#9 (optional): Existing interchange formats with standardized requirements (such as Req|F) simplify the search. Remarks:
If the level of digitalization is too high, this could leave smaller, less expensive bidders (such as SME) out of
the picture as they are not able to operate a SMART system.

#11: The decision to be taken about a suitable selection of potential bidders means that GUS #11 has to be
applied here. The decision algorithms to be used can be supported with Al.
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ANNEX A: DIGITALIZATION POTENTIAL OF COMPANIES

BIDS

TARGET

BASIS

Applicable GUS:

#2 (If required):

#3, #5, #6, #7:

#10:

#1, #9 (optional):

Specification of the object of requirements by obtaining offers from the previously identified potential
suppliers.

Anonymized request for proposals. Identical specifications (interfaces) to the providers are
decisive in each case, with the objective of obtaining comparable offers in detail.

a) If standards are updated during the offering phase, it should be possible to take this into account.
b) If offers with deviations from the standard content are offered, this should lead to a report.

The search function, management and linking of standards content with products, laws and regulati-
ons are crucial for the provider and speed up the process overall. The technical system requirements,
which are ideally synchronized with those of the provider, are particularly crucial here.

In the digital age, previous "market know-how" will have to be represented increasingly by "collections
of transactions". It must be possible to trace these transactions back to real situations (acceptance of

quotations, delivery, complaints, invoicing, etc.). In this context, matching standard contents to use
cases is certainly one module of the anticipated system requirements.

Both references and interchange formats will be part of the interface description. It is up to the trading
partners to decide whether to focus on #1 ("specific definition") or #9 ("framework parameters of the
exchange format are fixed, exchange options remain variable").

COMPARISON

TARGET

BASIS

The comparison and evaluation of quotations must be carried out on a neutral basis (independent
and non-discriminatory in accordance with legal requirements). The decision to award the contract
should result directly from this.

Anonymized request for proposals. Identical specifications (interfaces) to the providers are decisive
in each case, with the objective of obtaining comparable offers in detail.

Applicable GUS: Optional: #7 + #11

#1 (If required):

#3:

#5+ #10:

# 4 (optional):

References must be verifiable. This applies, for example, when checking inconsistent results.

As the standards selected by the provider will not be fully known in advance, the option of searching
for the specifically selected standards should be used.

Linking the standards to products or use cases will be needed to verify the offer.

Quotations will regularly contain suggestions for optimization. This must be mapped analyzed in
the process mechanism.
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ANNEXA: DIGITALIZATION POTENTIAL OF COMPANIES

CONTRACTING

TARGET Preparation, purchase order and contracting.

BASIS Compilation of the specific order documents based on the comparison results.

Applicable GUS:

#10: Compilation of the required standards on the basis of the offer, which itself consists of a composition
of use cases.

#7 (optional): Compilation of the standards with reference to regulations.

#11 (optional): The specific applicability of standard content in connection with the existing use cases must be

decided - this forms the offer.

PURCHASE ORDER

TARGET Purchase order.

BASIS The comprehensive procurement is to be triggered on the basis of the order documentation.

Applicable GUS:

#1, #5, #7: Compilation of the pre-selected standards and naming of the references, referenced products or re-
gulations contained therein, if explicitly necessary.

#2: If any updates have occurred, the standard must provide a possibility for checking ("notification").

#4: Adjustments occur regularly during offers evaluation, for example, due to availability.

#9 (optional): If not already specified from previous orders, it is essential to define the exchange formats to be

used (e.g. ReqlF).

INVOICE

TARGET Payment procedure.

BASIS The comprehensive procurement is to be triggered on the basis of the order documentation.

Applicable GUS:

#1, #4, #7: Checking the invoice, taking account of deviations from the tender or offer text. Besides the actual
material and service costs, the standard references, changes and regulations are also essential quality
indicators.

#9 (optional): If the standards should result in any direct billing items (for example DIN 276, material specifics, restric-

tions on tolerances, other accounting keys, etc.), then these should be replaced.

REVIEW

TARGET Supplier evaluation, cost adjustment if necessary.

BASIS A process and supplier evaluation must be carried out on the basis of the order and completion.
Applicable GUS:

#1, #4, #5, #7,#9, Review of the delivery, taking account of deviations from the purchase order text. Among others: Check-

#10: ing the contents and references, giving due consideration to any changes in process workflow, linking
with products and use cases, including necessary regulations, such as commercial or technical test
specifications. The previously used interchange formats must be considered to ensure consistency in
the review process.

#11 (optional): Standard contents that can be used as support in decision processes (e. g. in the event of deviations)
are particularly valuable, primarily because of the expected neutrality.

WHITEPAPER - 53



MEREA: 20T 2 IIELOFEEEED

b gk o

BiE i BAGEX, s

s HBHERICE SV THEDIXXESELDHD

& A FIEEEGUS:

#10: FI7—%HEITRELRRREEED D, CRBRIFI—Rr—REHAEDhE THEREN S,

#7 (EE): RE~NDBRESURBETLDS

#11 (EE): BREDLI—R7—RIZBHELRKRIL T YD E DB AR ERELRTNIEESEN, Shidt 77—
EHHTHEDTHD,

BAZEX

BiE BEADEX

Hp AR E LT XX RO TAES,

& A RTAEAEGUS:

#1, #5, #7: BRMICHRERISEE, BHISBIRSN-HREELD, 3B, SBINTVARREFLIZCNICEENIHEE
5495,

#2: FEHAHOIBE L, FRIFF Ty TERITNIEESESEON(EE’).

#4: A 77— DR, HIZEAFTEECTEENS-EBHET, THMICHAENKET S,

#9 (%) CNETOEXTELEESATOERIMES (L, FATAXMI+—< Vbl ReqIF)DEEFFTATRARTH
%,

ERERIT

i FIFEE

Hp AFERTE XX TAE S,

& A RTREAEGUS:

#1, #4, #7: AFXFEEAT7—XHLDEFEEEELT, FREZFIVITDH, REOHMEERVS—ERERDHMIZ,

RESR, ZERVRFLRARLGRERRETHS,

#9 (IE8): SIS SYEROFRER (FIZIEL, DIN 276, #HftH, AZOHE, ZOMORFF—)nSKET2HE,
LEBEMZ ZRETHS,

BE

b B ST, BELISA LBARE

i EXRUETISEINTT AL RARUHHEE FHEE THOE T hFE5E0.,

il T RER GUS:

#1; #4, #5; #7; #9, Eﬁ]\fii)'{#%@i&ﬂﬁ’é%]%bfﬂﬂ%%ﬁ?’é0 tl')*)[-}-’ j’Dtx@q_ajn_o)l'\b\ﬁ%%i%_'_ﬁl:%

#0: BLEaY T oY RUSBOF Iy, MREBRE SRR L R BURHES LIy —RIZY

DOEE D EETOERD—BEMERERTA-0I2, ChETITERESN =AU 8—FIooI4—T b5 EEL
BiFhIERSE0,

#11 (EE): FICHIEINERFINDEVNSEBAT, (Bl REAHZIHR)RETO LR TOYR—LELTHEATESRKED
TIYIEKEICEE FIET S,

WHITEPAPER - 53



ANNEX B: DETAILS ABOUT THE METHODOLOGY OF THE ADDED VALUE MODEL

ANNEX B:

DETAILS ABOUT THE METHODOLOGY OF THE ADDED VALUE MODEL

The overall cube shows the SMART standards as a full set of

rules with the following value attributes:

— Performance value: The added value is directly visible in
the company's operative cost or success parameters.

— Risk value: Contribution made to the company's compli-
ance or regulatory conformity.

— Future value: Contribution to the strategic development
of the company.

Partial cube - Control

criterion Process qualit
(stage 1)

The partial cubes represents the following control criteria
(stage 1 of the added value model), where by each control

criterion in turn has the above mentioned value attributes:

Process quality

Product quality

Personnel and organization
Earnings potential

Ll

stage 2: Identifying and describing potential control parameters per control criterion,

according to value categories

stage 3: Deriving and describing potential measurement indicators per control parameter

stage 4: Developing quantitative controlling indicators

Fig. 6-11: Partial cube - SMART standards added value attributes (voit, Ts.advisory GbR)
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In the next step, potential control parameters (level 2 of
the value-added model) were identified and described for
each control criterion ("partial cube", level 1), differentia-
ted according to the value attributes (sides of the cube).

stage 1 - control PERSONELL /

criterion PROCESS QUALITY PRODUCT QUALITY EARNING POTENTIAL ORGANIZATION

Added value effect direct direct indirect indirect

stage 2 - control

para-meter
PERFORMANCE Standardization/Incre- Product safety Increasing/securing Control capacity/
VALUE asing efficiency inthe (standards conformity) ~of the earnings deployment of skilled
development and ma- potential per order personell
nufacturing process
Accelerating the devel- Level of fulfilling Increasing/safe- Know-how monopolies
opment and produc- customer require- guarding the earning ("bottle-neck prob-
tion process ments (customer potential of the busi- lem")
satisfaction) ness unit/company

Satisfaction / accept-
ance / responsibility

RISK VALUE Legal certainty in stan-
dards identification

Legal certainty in stan-
dards implementation

FUTURE VALUE Added value from cu- Future viability /
stomer perspectlve transformation
Feedback Standards

development

Fig. 6-12: Overview added value model (voit, Ts.advisory GbR)
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Potential measurement indicators were then derived and de-
scribed for each control parameter (stage 3 of the value-ad-
ded model) and a quantitative controlling indicator (stage 4

of the value-added model).

Stage 1-
control criterion

Stage 2 -

Given that the focus will be on different added values de-
pending on the standard user's point of view and period of
use, the measurement indicators (level 3) are also differ-
entiated according to stakeholder or aggregation level and
indicator valuation.

Stage 3 -
measurement indicator

Stage 4 - key figure

control parameter

PROCESS QUALITY

PERFORMANCE VALUE Standardization/

Increasing efficiency in the
development and manufac-
turing process

Effect of SMART standards  Reduction of time spent on

activities for the application
of standards

Stakeholders

Indicator evaluation

Fig. 6-13: Details added value model (voit, Ts.advisory GbR)
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Time required for m Number of work/project
standards application days spent
per order (TIME) m Costs = Number of project

days x calculated person-
nel cost rate per day

Tim comparison with and
without the application of
SMART standards

m CM=company management/board (aggregation level:
company as a whole)

B BU-M = management of business unit (aggregation level:
business area)

m OO =order owner (aggregation level: individual order)

m WS =workplace supervisor (aggregation level: indivi-
dual)

m L =Performance indicator (contribution to operational
or short-term achievement):
- Guarantee of time specifications in individual order
B B=basicindicator (contribution to achieving strategic or
long-term target)
® M =motivation indicator (= contribution to identity
development):
- No more justification for exceeding time limits any
more

- Reduction of deadline pressure, overtime, etc.
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ANNEX B: DETAILS ABOUT THE METHODOLOGY OF THE ADDED VALUE MODEL

A distinction is made between the following stakeholders:

Stakeholders Aggregation level

Company management (CM)/ board Company as a whole
Management (BU-M) of the business unit Business unit

Order owner (00) Order / product
Employee/ workplace (WP) Individual person

Fig. 6-14: Stakeholders added value model (voit, Ts.advisory GbR)

And the following indicator ratings are differentiated:

Lo — Contribution to achieving operative or short-term target;
Performance indicator (P) .
— Stakeholder expectations.
— Contribution to achieving strategic or long-term target;
Basic indicator (B) — No explicit corresponding expectations;
— Stakeholder awareness in the event of nonfulfilment.
Motivation indicator (M) — Contribution to identity development of stakeholders

and the company.

Fig. 6-15: Indicator valuation added value model (voit, Ts.advisory GbR)
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ANNEX B: DETAILS ABOUT THE METHODOLOGY OF THE ADDED VALUE MODEL

The following classification is based on exemples of stakeholder value factors:

Stakeholders Indicator valuation Relevant value factor (example)

Company man- Performance indicator (P) Company result

agement (CM)

and board Basic indicator (B) Future and competition capability of the company
Motivation indicator (M) Quality standard and reputation of the company

Management Performance indicator (P) Compliance with cost targets in the business unit

(BU-M) of the

) . Compliance with turnover and margin targets in the business unit
business unit

Basic indicator (B) Process development and optimization
Motivation indicator (M) Efficiency standard in the company or business unit
Order owner Performance indicator (P) Compliance with application and usage specifications

Compliance with order specification (time, budget)

Basic indicator (B) Product development and optimization
Motivation indicator (M) Efficiency standard in the order
Employee and Performance indicator (P) Complience with order specification per workplace (time, budget)
k WP
UL ) Product compliance
Basic indicator (B) Workplace optimization
Motivation indicator (M) Efficiency in the workplace

Abbildung 6-16: Stakeholders added value model (voit, Ts.advisory GbR)
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ANNEX C:
ABBREVIATIONS

Abbreviation

Meaning

ReqlF*

Asset Administration Shell

Requirements Interchange Format

20 https://en.wikipedia.org/wiki/API
21 https://www.dke.de/idis-piloten-2022-en
22 https://en.wikipedia.org/wiki/Requirements_Interchange_Format

ANNEX C: ABBREVIATIONS
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