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How far away is RFID from comprehensive Implementation?
Gartner‘s Point of View — The most recent »Gartner Hype Cycle«
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The user-market does not really
know enough about the basic
functionality and the typology of
RFID-products

Limits of the different types of
RFID are often not sufficiently
transparent to the user

Benefits of the technology are
therefore often overestimated and
not verified in practice

Rough and incomprehensive
profitability analysis often come to

a wrong solution
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What is the Idea of a Profitability Analysis?
Short Description of the basic Concept behind the Problem

— Implementation starts with a large investment in hardware,

Comprehensive information
software etc.

about costs and benefits of

an investment are reduced to —  During operation other costs for replacements, software
one or more parameters in updates, maintenance etc. arise.
order to support —  After a while benefits exceed the costs and generate a
management decisions surplus
From a birds eye view an —  If the accumulation of initial investments, operating costs
easy thing to do and benefits becomes positive — profitability
but
Costs/ N

the details are sometimes Benetts % nital Investments
really challenging! R Costs 79”9“‘5

-i }Surplus
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What makes the ecomomical Evaluation of RFID so difficult?
Four main Reasons for slow Market Penetration

A comprehensive Survey on
existing evaluation methods
shows that there is none
which is able to handle RFID
technology

That means that the »best
fitc-method has to be
identified and embedded into

an evaluation procedure that
takes into account all RFID-
specific requirements

Reasons for slow diffusion of RFID-Technology

v
Difficult Critical position in technology life cycle
qucqlgtion of — RFID leaves some practical problems unsolved today
individual — RFID is still in the development process
benefits/costs — New technologies »at the horizon«
— Choice of * S
object to be — Slow progress in standardisation
tagged — Security of investment issues
— Relevance of — Open questions of compatibility
typical
benefits Integration problems within supply chains
— Feasibility of
benefits — Questions concerning distribution of investments
— Cost/benefit — Open issues concerning distribution of benefits
ratio — Acceptance of centrally organized solutions
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What are the RFID-specific Requirements?
Basis for Evaluation of the »best fit« Assessment Method

— RFID implementation requires complemantary innovations —
»consideration of complex cost structures«

— Due to »infrastructural« characteristics benefits show up indirectly —
»consideration of indirect benefits«

— Alarge part of benefits can not be quantified

RFID-specific requirements
can be deduced from theory
and/or from experiences

made in consulting projects

The list on the right shows — »consideration of qualitative aspects«
requirements which are — Some of the benefits come up with a certain probability
important from the — »evaluation of risks and probabilities«

Fraunhofer ATL point of view — Benéefits differ heavily from company to company
(completeness can not be — »Flexibility and adaptability«

guaranteed) — The position within the technology life cycle requires

— »consideration of dynamic developments«

— Due to the degree of innovation the method has to be convincing —
»transparency and resilience of results«

— Due to the indicessiveness of potential users the method has to be
simple — »easy-to-use method«
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What are the RFID-specific Requirements?
Relative importance of Requirements from a »subjective« Point of View

Half Matrix Technique

w
w o
Mr. |Requirements Weight | = gt
= =
1 |Consideration of qualitative aspects 20.31% . 5 = *Lé 2 = has been used to
Transparency and resilience of results 18.75% = T | 25 S ;
- - . ﬁ.:l = o = = _Dm @
2 parency 5| | 2|z| %% 5 assess the relative
3 |Consideration of indirect benefits 17,19% 2l |T|22|e o ]
4 |Ceonsideration of complex cost structures 10.94% ”g E E| = E -.E; = ImDOFtanCG Of the
= = o} = = wn . .
5 |Evaluation of risks and probabhilities 9.358% = =| S| E| = - 2 d|fferent requ”'ements
e o = L) - ]
6 |Easy to use 9.38% s|B|s|5|s|2 =
7 |Consideration of dynamic developments 7.81% S|E|E|E|E|= o : :
S e : 2|5|2|£|2|2| 8|8 No objective method
8 |Flexibility and adaptability 6,25% sl 5| sls|2| 2|5 L. )
2258|8558 existing which helps
= =2 = = = ] in c
o|l @l ol ol o =| | B S
S|l |S|S|S|d|d|=| = Weight to asses the
Consideration of indirect benefits 05/1.001.0{05 050510005 5.5 17.19% .
Flexibility and adaptability 0.0[08| 05[00{00[0505 00 20 6.25% requirements
Consideration of dynamic developments 0.0{o05105| 050005 04500 2.4 7.81%
Consideration of complex cost structures | 0,5)1.0{ 0.5{ 05| 0.0) 0.5/ 05| 0.0 3.5 10.94% Transparency Of
Consideration of qualitative aspects 0.5(1.001,001.0{005]1.0{1.0{05 6.5 20.31% :
Evaluation of risks and probabilities 0.5(05)05| 04500105 0,0{045 3.0 9.38% methOd Counts In that
Easy to use 0.0los{05|o05|0.0[1.0l05{ 00 3.0 9.38% case
Transparency and resilience of results 0.511.001.0{1,0{05]0.5]1,000,5 6.0 18.75%
Gesamt 32.0 100.00%
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Which Methods for economical Evaluation are available?
Overview of Economic Methods for Supporting Decision Processes

Methods for Comparison

Methods for Investment Calculations

Static Investment

Cost Compare

Profit Compare

Return on

Amortization

Calculations Analysis Analysis Investment Calculation
Dynamic Investment Net Present Value Annuity Method Internal Rate of
Calculations Return
Multi dimensional Methods Dual Method Value Benefit Advanced
Analysis Efficiency Analysis

Specialized Methods

IT-oriented Methods

Times Saving Times Salary Model (TSTS)

Controlling oriented

Activity Based Costing

Target Costing

Methods
Strategy oriented Methods McFarlan & McKenney Parsons
Methods for Decission Support
Operations Research Models Linear Transport - MNetplan- User Sequence
Programming Algarithm Technique Models Models
Decisison Theory
Methods for Uncertainty MaxiMax- MaxiMin- LaPlace- Hurwitz- Sav -Mieh -
Criteria criteria Criteria Criteria Criteria
Methods for Risk u-Criteria o-Criteria Bernoulli-Criteria
Prognosis
Methods for Prognosis Portfolio-Technique Early Warning Scenario
Systems Technique
Matematical Statistical Methods Linear Regression Trend Analysis Indexes

Prognosis methods help to define
probable future scenarios which are
the background for comparison of
different investment alternatives

Methods for comparison provide
performance indicators (like
productivty, amortization time etc.)
which enable management decisions
(one most probable scenario given)

Methods for decision support are
helpful if more scenarios are equally
probable and if the decision for or
against an alternative changes

depending on the scenario
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Which Methods for economical Evaluation are available?
Evaluation of existing Methods

EIZIS 55 =]=|n|= — VBA, NPV, ABC, ROI,
T I R Bl sl I IS W
2 I S I R e - - P IRR and TSTS do
S w
Nr. [Methods Weight REINEE rarely meet
1 |Advanced Efficiency Analysis (AEA) 4.00 R = Z| 5| £ reqUIrementS
2 |Walue Benefit Analysis (WVBA) 2,81 eal5|8|lB8| |8
Luk] i
3 |Met Present Value (NPV) 2,59 - % g ol = — Large gap between
4 |Activity Based Costing (ABC) 2.44 E|l=Z|8l=|E|= =
- . 4 S|E|2|E|g|5| |8 AEA and all the other
5 |Return of Investment (RO 2.27 g|l=|=|E|2|F|e = )
6 |Internal Rate of Return (IRR) 2,23 E|ls|®|B|s|5|L ® evaluation methods
= =-| = = = =
T |Times Saving Times Salary Maodel (TSTS) 2.20 E Sl 2lElE|1E|12|=
HEIHREREEEE — RFID should therefore
| 2|2l 2|2 2|F|5= ;
Method S|E|3|8|8|al| 8|2 [Result han_dled with AEA
Retumn of Investment (ROI) 1] 3] 3] 3] 2] 1] 3 2| 227 (WhICh —to be honest —
Times Saving Times Salary Model (TSTS) 2021 4 1 2 1 2| 3 2920 . . .
Met Present Walue (NPY) M 3| 3| 31 5 3| 2| £ 250 IS a Comb|nat|0n
Internal Rate of Return (IRR) 1 2 21 3| & 31 2| 2| 223 between the other
Activity Based Costing (ABC) I3 2 2 31 2 1] 3 2 44
“alue Benefit Analysis (WBA) a0 31 2 1 2| 1 3| 4 281 methOdS
Advanced Efficiency Analysis (AEA) a1 41 4] 4 5| 4 1] 4 400
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How does the Advanced Efficiency Analysis Method work?
AEA as a Framework for a comprehensive Evaluation

Finding of relevant effects and parameters for investment decisions i
Controlling of

of existing methods ; T 1 effects and

: parameters i
which Cle_arly shows Direct monetary Indirect monetary Non-monetary 1
the benefits of effects effects effects |

AEA is a combination

different types of

Basic Calculation no Decision
Results have to be (economical > ecisio
Compared to the efficiency, e.g. ROI) yes T "
status-quo as a Advanced Calculation
. e.g. ROI
another technological 4Rl
alternative Additional
benefit evaluation
(e.g. security, VBA) |

_ _ _ | Displaying of
Portfolio of basic evaluation methods results (portfolio)
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How could or should a proper Evaluation Procedure look like?
Overview on the more important Steps

— Definition of a scenario: Which objects should be tagged in order to realise
as much benefits as possible?

— Process Analysis: How do the logistic processes which are relevant for these
objects look like?

— Definition of I-Points: Where are informations points needed in order to
realise the identified benefits?

— Technological Feasibility: Does the market provide tags or tag types which
meet the different requirements?

— Process Design: How does the process look like after implementation of
RFID-Technology?

— System Design and Cost analysis: What ar the costs of a system that
realises the expected benefits?

— Benefit Analysis and evaluation: Does the implementation make sense from
the economic point of view?
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Which Objects should or could be tagged with RFID-Products?
Functionality of Products depends on Type of Object

Definition of

Scenario

good

General Framework

bad

low

Expected Benefits
or »Effects« high

O O

(::) —

Main goal is identification of objects
offering high benefits.

»Tree of benefits« can be used to
identifiy typical benefits linked to the
different objects.

Different criteria used for evaluation
of framework for implementation.

Result of portfolio analysis is a
prioritized list of objects.

Challenge is identification of objects
or clusters that have to be taken
into account.
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How do the relevant logistical Processes look like?
Benefits can be allocated to different Process Steps

Definition of Prcziduktekntwiﬁll(lungs— — In the fll’St Step anaIyS|S
und Marktwa raozess .
Scenario — p - from the companies
Process point of view
Analysis QGQG i Geschaftshereitschaftsprozess — |n a Second I|fe CyCIe
initi N e e - management issues
DUl ﬁ S5 oMo B g
I-Points - can be handled
2 .< ndanbetre : _ uftrags-
Technological - = M — Focus on order to

Feasibility ] e S payment process since
DT e E i) ﬁ DW et largest part of benefits
Future Process 5 _,_”_”ﬁg : will be realized within
Sl N i >

the O2P-process.

Analysis of —— - _
Costs @ L — Focus on material and
. Bontesliingnd information flow.
Benfits & Unternehmensentwicklungspg}zess )_) }—))_))_)
Evaluation
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How do the relevant logistical Processes look like?
Challenge is to describe Processes on the right Level of Detall

Definition of
Scenario

Process

Analysis

—

y Einlage-

:

1

Aktuelle Situation 1

1

Mr. Zustandig | Prozessschriit und Aktiviiat ull:-:nt;:fn_lr Zeit Kosten :
3 Abt. A Warenanna hme i
8.1 |Abt A Altivtat 1 MA X 3 mi £ :
82 |Abt A Akfivtat 2 MA X 5 mi :
8.3 |Abt A Akfivtat 2 [ :
B4 |AbtA Aktivtat 4 :
85 |mbta | :
8.8 |Abt A :
8.7 |AbtA :
8.2 |AbtA :
1

Top-down method coming from a
global model of a companies
operations.

Processes have to be analysed down
to work station level (goods stop
flowing here).

Descripton in form of process flows
with existing modelling tools (no ARIS
necessary!).

Detailed description of activities of
each process step (physical activities
and information flows).

(Completion with activity costs or

cost/time and duration).
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Where are I-points needed in Order to realise the identified Benefits?
Technological Requirements are defined here

Definition of - T, — _Usag_e_ of proces_s-benef_it-matr_ix for
Scenario 2| | identification of information points.
Process Steps HEE. . . )
Process AHEIE — Discussion of each and every matrix
Analysis slclE |2 element with project team.
?e;in_ititon Feflktion manuellc Datenchgabe | 100 : — If time and/or budget is limited focus on
s ﬁ"ﬁf_ﬁéﬁ&iﬂf?ﬁi‘-tjﬂeﬁassu}\ o the more important benefits (»quick an
Technological e 2 easy to achieve wins).
Feasibility Potenzial B ) L .
Potenzial 7 — Description of I-point
L FPotenzial § -
Definition of dt f obiect
Future Process y — process and type of objects,
_ 74 _ — consolidation degree of objects,
Analysis of I-Points K _
Costs ] | — basic use cases,
Benfits & }\ Benefits — type of reader etc.
SvEllizn
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Are Tags or Tag Types available which meet the different Requirements?
Challenging technological Feasibility Study

/\/'\/\

Definition of
Scenario

Process
Analysis

Definition
I-Points

Technological

Feasibility

Nr. KrllMum Anflnlerungen \ Smfthhel
1 Bgfzisfunktionen Identn’ke&un Jal \ jal \
f Datenspeikerung jl \ bIgrenzt \
Sensorik \ Iﬂrusiun Detection \ lein
/ Displa\,-'funk‘tiuﬁ ein ein
Geometrie Form Smmartlabel V;

7 Flache \ keine Einschrénkung BlLabelformat
Hihe \, =1mm leiner 1 mm

3. |Suhbstrat Flexibilitdt nicht unbedingt

4. |Mikrochip Speicherkapazitéy EPCiZusatzdaten FC
Anzahl Zyklen =100 TRt unbegrenzt

5. |Luftschnittstelle EFC-kKompatib. ja i
Datendbertragun WR R
Fregquenz keine Einschranku 1I3,56 MHz/868 MHz
Reichweite RAY wenige Meter bis ¥ m
Lul. w-relativ Schrittgeschw, (5 2
Materialdurchdr. Diverse Stoffe ro. Mat. kritisch
Datenrate wenige kBit'sec nige kBit'sec
Multitagging ja, =100 Tagsisec ik, =100 Tagsrisec

6. |Datensicherheit Fasswortschulz l ja la
Lock-Funktion A ja
VBrschIﬂsseIungI‘ nein ein

. |[Umgebungshed.  [Zul. T-Bereich I -20bis +40°C 20 big +40 °C

Res. Feuchtigklit nein nein
Res. Reinigurﬁsm. Mein ein
Funktian aufﬂetall ein I 2in

a. anstige Energiever#rgung F‘assw I p\ssi\t
Lebensdgflier weglige Wiachen

Performance Require-
Characteristics ments
HE
| T B
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Product
Profiles

Definition of requirement profiles for
each I-point.

Consolidation of one reference
profile.

Comparison with performance
profiles of existing products.

In case of gaps redesign of
requirement profiles and/or
technology prognosis.

Decision concerning continuation of
the project.

In parallel technological tests at
critical I-points often make sense.
Seite 15




How does the Process look like after implementation of RFID?

Adaptation of the already existing Process Plan!

Definition of
Scenario

Process
Analysis
Definition

I-Points

Technological
Feasibility

Definition of

Future Process

Ausschnitt Prozessplan
Aktuelle Situaticn Zukiinftige Situation
Mr. Zustandig | Prozessschritt und Aktivitat Ell::n;:teelr Zeit Kasten Prozessschrift und Aktivitdt hHﬂii:::';:it_.E;: Zeit :Eﬁzas,tzeif:ren
spaningsn
G Abt. A Warenannahme
8.1 |Abt A Aktivtat 1 hAA X 3min [2,10D€ Enifllt vellstandig Imin [-2,10£
8.2 |AbL A Aktfivtat 2 hA X Smin [3.50€
8.3 |Abt A Aktivtat 3 hAA X
8.3.1 |Abt A Aktivitdt. 31 MA Y 1min |+ 0.70€
g4 |AbL A Aktivtat 4
8.5 |AbtA | ...
8.5 |AbL A
8.7 |Abt A
8.8 |Abt A
g.a
Gesamit Wareneingang -1,40 £
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What are the Costs of a System that realises the expected Benefits?
Complex and time-dependent Cost Structures!

Definition of
Scenario

Process
Analysis
Definition

I-Points

Technological
Feasibility

Definition of
Future Process

Analysis of

Costs

Benfits &
Evaluation

Costs

Implementation

Operation

Preparation|Investment

Ramp Up

Period 1

Period 2

Period 3

Period 4

Costs for feasibility study

Frocurement of tags

Procurement of readers and other hardware

Procurement and adaptation of middleware

Procurement and adaptation of application software

Efforts for staff training

Efforts for motivation and persuasion

Cuosts for project and risk management

Costs for process adaptation and implementation

Fersonal costs for usage

Personal costs for maintenance

Personal costs for system adaptation

Communication and energy costs

Additdional cost for handling {e.g. tag

attachment)

Schrinkage of tags

Depreciation of investment

Costs of equity

Opportunity costs

FPersonal costs of project attendance

Failure costs
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What are the quantitative and qualitative Benefits?
Direct Benefits are quantified using the Process Plan!

Definition of
Scenario

Process
Analysis

Definition
[-Points
Technological
Feasibility

Definition of
Future Process

Analysis of
Costs

Benfits &

Evaluation

Ausschnitt Prozessplan
Aktuelle Situaticn Zukiinftige Situation
. . . | Zusatzkosten
Mr. Zustandig | Prozessschritt und Aktivitat i _Ir'sm "-F'I © | Zeit Kasten Prozessschrift und Aktivitdt Hl.fsmlt.t_EI | Zeit ! Kostenein-
Mitarbeiter Mitarbeiter
spaningsn
—
& Abt. A | \WaserrsTTTanme —
= e
8.1 |Abt Aktivtat 1 hAA X 3min (21D€ E)II: vollstéandig - Imin [-2,10£
— >
8.2 |AbL A m&tﬂ\ 5 min jjﬂi/
. . =
— deleted activity —
8.3 |Abt A Aktivtat 3 I | "
8.3.1 |Abt A Aktivitdt. 31 MA Y 1min |+ 0.70€
B4 |AbtA Aktivtat 4 e — " -
additional activity
8.5 |AbtA | ...
8.5 |AbL A
8.7 |Abt A
8.8 |Abt A
g.a
/
. L _
Gesamit Wareneingang ] -1,40 £
benefit
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What are the quantitative and qualitative Benefits?

Indirect Benefits can be quantified using Side Calculations!

Definition of
Scenario

Process
Analysis

Definition
[-Points
Technological
Feasibility

Definition of
Future Process

Analysis of
Costs

Benfits &

Evaluation

0,14

0,12

0,1

0,08

0,06

Failure Rate

Direct effects can be quantified
by comparison between todays
and tomorrows processes

For quantification of indirect
effects side calculations are
necessary

Normally additional information
has to be gathered in the
company

Sometimes special mathematic
algorithms are needed (e.g.
assurance mathematics for
unlikely and costly events)
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What are the quantitative and qualitative Benefits?

Examples for direct and indirect RFID-related Benefits!

Definition of

Scenario

Process
Analysis
Definition

I-Points

Technological

Feasibility

Definition of
Future Process

Analysis of
Costs

Benfits &

Evaluation

Reduction of invest x

Reduction of data entry time 0,3
Reduction of counting times | 0,29

Reduction of planning costs 0,1

Reduction of paper w ork | 0,09

Less time for inventory management :I 0,06 Indlrect

Better capacity usage 7:| 0,06
Reduced handling time 7:| 0,05 /
Reduction of inventory costs :I 0,04 /
Less costs for stock taking 7:| 0,03
Reduced searching times o
Less time for productivity studies |
Reduction of shrinkage |

Reduced out of stocks

Reduction of delivery failures |

0

0

0
Reduction insurance costs | 0
0
Reduction of additional packaging |0
0

Reduction of counterfeiting

Example on the left side
from the automotive industry
(1. Tier, Container
Management)

Large part of benefits
indirect (and therefore
difficult to handle)

Figures are (like costs
before) input for the first two
steps of the AEA (ROI, NPV,
IRR etc.)

Fact that benefits are time-
dependent has to be taken

into account
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What are the quantitative and qualitative Benefits?
Qualitative Benefits can be handled with the Value

Benefit Analysis!

Definition of
S . Nr. |Qualitative Benefits Weight =
cenario 1 |Competitive capacity 018 = - = ﬁ 3
2 |Decrease of lead times 0.7 = E 2 % 2| s
Process - =| 2 =8|zl
3 |Increase of data & process quality 017 w| B Elw| 5| <
Analysis £ g 2 5| 2|2
y 4 |Increase of process transparency 013 wl| 8| 5 S Bl 2=
(] —_— =] w
o & |Sustainability 0.11 =gl &l slelg| s
o | = E =
Defm_ltlon 6 |Increase of customer satisfaction 0.05 E = ‘ﬁ § w = % ]
[-Points T |Improvement of SCI capabilities 0,07 Sl=2| 8| 2| - ; ol s &=
oy = — — = — —
. g | Simplifying of processes and handling 0.04 = o 2 3 = = 2 g ;
Technological 9 |Enabling of RFID-hased VA-senices 0,04 3| ARR: = % "_f: E
o ege E o = = | = = £ o
Feasibility S|E|E|E|G|E|E|G|E]| 5 | Weight
— Competitive capacity 05]1.0{05(1.0{05]1.001,0{00)1.0 6.5 18,31%
Definition of Decrease of lead times 0.0/05/05{10[10{10[10{00[10] 60 16.90%
Future Process Increase of data & process quality 0.5]10.,8(05(1.0{1.01051,0[0.0]1.0 6.0 16.90%
Increase of process transparency 0.0(0.0]05/0,5 1.0{0.51.010.0({1.0 4.4 12.66%
Analvsis of Sustainabhility 05(00/00)0,0005(1.0{10000{10] 40 11.27%
Cy t Improvement of SCI capahilities nojoofo0ofos| 00105 000510 24 7.04%
OsiS Increase of customer satisfaction 0.0]0,0{0,0(0.0]00]1.0{04505]1.0 3.0 3.45%
. Simplifying of processes and handling 0.0(0.0{00)0.0)0.0[{05 0504500 1.5 4.23%
Benfits &
) Enabling of RFID-based WVA-semvices 00(00/00/0000/00]00]1.0{05 1.5 4 23%
SVEE ) Gesamt 355 100.00%
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Which technological Alternative should be chosen?
Comparision using Portfolio Analysis in Combination with AEA!

Definition of A monetary
' benefits
Scenario AEERRENNNE RFID
Process Zl8|8|&8|8|8|g|lg|glg Standard
Z (2|22 2| e = =] =
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Which technological Alternative should be chosen?
Comparision using Portfolio Analysis in Combination with AEA!
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4 monetary

benefits REID
Technological Alternative |Method Total Period 1 Period 2 standard
Status Quo ROl 0.,00% 0,00% 0,00%
ROl Average Annual 0.00%
Met Present Valus 42.23 10,00 3,00 EFID
Total Cost of Ownership 127.00 127.00 127.00 SDphiStiEEltEd
2D-Barcode ROl 247 28% 67.38% 96.34%
ROl Average Annual 49 46%
Met Present Walue _ 65,00 -68.00 0 B
Total Cost of Ownership 193,00 193,00
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The Fraunhofer IIS by Numbers

= Founded 1985

. Branch offices in Erlangen,
Furth, Nurnberg, Dresden,
grol3er Kornberg

= Ca. 480 Researchers/Staff

=  Turnover approximately 56
Million Euro

= 20% public funding and 80% via
projects

= www.lis.fraunhofer.de
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Business Fields of Fraunhofer |IS

= |C-design and design automation

= Imaging systems and quality assurance
=  Digital broadcasting systems

=  Embedded Systems

=  Audio/video/multimedia

=  Medical technologies

= Logistics and transport

= Navigation and robotics
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Activities with Relation to RFID & Smart Items within Different Departments
of the Institute

Optimization of RFID tags, e.g. antenna design,
metal mount function, energy consumption etc.

Development of telemetry, sensor and wireless
communication systems.

Development of ad-hoc networks and sensor
networks (hardware, protocols, software).

Development of localization systems for tags and
smart items (different methods).

Technological and economical feasiblity studies for
technolgy providers and users.

Design and realisation of RFID application
prototypes (tracking & tracing, theft prevention).
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Bundling of Competences and Activities within the »Engineering Centre for
Smart Objects in Logistics«

BOSCH = Research on Smart Object Technologies from a
systems and problem point of view.

Deutsche Post \QF World Net — passive RFID,

MAL EXPRESS LORETICS FINANCE the integration camgany for logistics

— active networked tags with sensors,
[SDIIt] Il — localization systems

SALT Solutions

() Giesecke & Devrient
@ilve rstroke |5oftlab

=  Main topics:

— Service Design

Ty v — Design of application systems

[

— Technology assessment
= BULLITH §
wr BATTERIES =) mgiﬂ — Closing of technological gaps
7‘/‘|CO\ =  Cooperation with different technology providers and

users.
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