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Development of Logistics

Optimization
of processes

Procurement Production DistributionTransportation, 
Handling, 
Storage

Optimization
of several
functions

Transportation, 
Handling, 
Storage

Classic Logistics

Procurement Production Distribution
Customer

Development DisposalCustomer Production Distribution

Classic
Logistics

Classic
Logistics

1970s

1980s

1990s

2000s

Order Processing Customer

Customer Supplier Producer Trade Customer
Logistics service provider

Period of functional integration

Period of integration between companies

Worldwide Integration of Supply Chains

Logistics integrates functions to process chains

Logistics integrates companies to Supply Chain

Logistics integrates Supply Chains to global networks

Development and 
Optimization

of Process chains

Development and 
Optimization of
Supply chains

Development and 
Optimization of

global 
networks

Supply

Source: Baumgarten, TU Berlin

Logistics as cross section function
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Challenges for Logistics

Individualization
of Customer Demands

More intensive Competition 
between companies

Decreasing Customer Loyalty, 
Increasing Customer Demands

Development 
and Use of
Business

Know-How

Use of new 
Information 

Technologies
Formation of 

Strategic Alliances
Networking of 

Companies

Market Influences

Business Strategies

Source: Baumgarten, TU Berlin
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Diversification and Importance of Logistics

Executive/Management Level

Main Department Level

Department Level

28%
64%

48%
29%

17%

11%

Retail
Industry

Division Level

[in percent of the surveyed companies, multiple citings possible]

5%

5%

Supply Chain Management

IT-Integration

Order Processing

Supply Chain Planning 
and Optimization

Planning and Implementation 
of IT-Systems

Supply Chain Monitoring

Logistics as a Task of Top ManagementImportant Complex Task Areas

High-value tasks in logistics make it necessary to collaborate with other 
departments
The increasing consideration of monetary aspects makes it possible to measure
the success of logistics

Source: Baumgarten, TU Berlin
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Logistics Costs and Investments – Branch-related Evaluation

8,2% 12,8% 27,6%

Automotive
Industry

Consumer 
Goods

Industry Retail

Share of
Logistics Costs 
(in % of total costs)

Development up to future 7,6% 12,2% 26,7%

29,4%

26,7%

10,4%

25,7%

6,2%

20,7%

Investments in Logistics 
(% of total investments)
Share of IT-Investments                  
(% of logistics investments)

Retail catches up in the development of logistics systems
High share of IT-Investments reflects the change in tasks of logistics

Source: Baumgarten, TU Berlin
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Actual Challenges in Supply Networks

Increasing procurement
lead time in global 

supply chain networks

Poor transparency of 
the supply chain

Individual optimisation
is predominant

OEM1st Tier2nd Tier3rd Tier

Supply networks possess highly complex structures

Lack of information in 
the tiers of the network

Increasing complexity in 
planning and controlling

Durability and 
sustainability of supplier

relationships

Entry to new markets
and resulting creation of 

new supply networks

Example: A supply network with 4 levels and 15 partners possesses 54,241 logistic relations for each echelon.

Source: Visality
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Service ProviderSupplier

Concepts for Standard Procurement

OEM
Production/

control Stock Stock
ProductionControlClassic & consolidated concepts

classic

Stock

P S SP P

Synchronized concepts

Consignment stock (1 level)

P SS P

P SS P

Just-in-time supply

synchronized production

P S P

P P

Contract stock (2 levels)

P S P

P S P

Consignment stock (2 levels)

P S P

Contract stock (1 level)

Consignment stock close to production

Concepts for standard procurement allow the implementation of logistics strategies
according to the classification of material



Logistics – a key sector of the 21st century
Brussels, 2008-09-24

- 9 -

© Zadek 2008

Faculty of Mechanical Engineering
Otto von Guericke University

Magdeburg

Univ.-Prof. Dr.-Ing. Hartmut  Zadek
Chair of Logistics
Institute of Logistics and Material Handling Systems

BMW Core production
BMW  KD production
1st-Tier-Supplier
2nd-Tier-Supplier 

BMW Inbound material flow
Supplier Inbound material flow

View Europe

BMW Network

6 Core production plants
3 KD production plants
6 Component plants

1.400 1st-Tier-Suppliers

BMW network complexity (inbound materials) EXAMPLE
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* Only transport and handling costs

7%

33%

69%

91%

59%

23%

2% 8% 6%

Volume Value Costs*

Mexiko
USA
Europa

Analysis Results: Main figures material supply E 36/7 EXAMPLE
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0

2
4

6
8

1 0
1 2

1 4
1 6

1 8

1 7 2 3 0 6 7 1 7 4 3 4 5 5

P a r t  #

U
S$

Ratio between parts price and logistics costs for two selected part numbers:

• Supplier: Seeber GmbH, Italy
• Part description: Fan shroud
• Standard supply chain: EU3

Logistics Costs
(incl. transport costs,
handling costs and 
capital tied up costs)

Parts price

E 36/7 (1998)

3,02

14,22

2,79

14,22

80% of total parts costs for the fan shroud are logistics costs, only 20% are caused
by the parts price

Optimization: Example ratio parts price to logistics costs EXAMPLE
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Functions for Optimization

Variables of optimization

Transportation:

Frequency of delivery

Way of trasportation

Allocations:

Allocation material/processes

Classification of locations

Inventory level

Location:

Number of locations per level

Geographic position

Number of levels within network

Network

Location

L

WE WA

P

KoL

Q

K

S

Q S

Location costs Transportation
costs

Network costs+ =

Process costs per location
(Functional areas & internal transportation)

Transfer & Completion

Source: Wolff, 4flow
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Drivers and Winners in the Supply Chain – Industry Perspective

0% 20% 40% 60%60% 40% 20% 0%

Drivers of SCM Winners in SCM

Today In future

Parts Suppliers10% 27%
6% 21%

Module
Suppliers18% 30%

15% 21%

Systems
Suppliers21% 33%

24% 18%

Manufacturers/ 
OEMs39% 48%

39% 33%

Logistics Ser-
vice Providers13% 27%

6% 18%

End Customers 67%18%
60%18%

Expectations of partners in the supply chain: participation in the success of  inter-
company concepts
Logistics service providers and sub-suppliers are becoming drivers of SCM

[in per cent of the surveyed companies, multiple citings possible]

Source: Baumgarten, TU Berlin
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Classification of features and examples for 4PL and LLP

Planning

Management

Implementation

Transporting Storage VAS

Assets service provider

Assets sub-service
provider / Customer

Lead Logistics Provider (LLP)

System integrator 4PL

Functions of the Supply Chain

Carrier

Contract service provider (3PL)

C
om

pe
te

nc
e

in
 p

ro
ce

ss
es

Source: Jobst, DHL

The different business models can be distinguished with the help of three
dimensions

Ass
ets
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Supply Chain Collaboration Fit

Ability of
Cost Benefit Sharing

Significance of SCM 
for the Company

Securing of SCM 
in the Company

Integration of Customers,
Suppliers, Logistics Service Providers

Supply Chain Controlling

Implemented IT-Systems

Internal Motivation
to SCM

Current Implementation
of SCM

Integration of Internal Functions

Leader
Advanced
Beginner

20%

40%

60%

80%

100%

Collaboration Fit: ability of a company to work quickly and efficiently in a network

Source: Baumgarten, TU Berlin
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Savings per vehicle by information networks

1 US$ 2 US$
10 US$

41 US$
133 US$

5 US$

Data
warehouse

2nd tier3rd tier OEM1st tier

Information

4th tier

Information Information Information Information

InformationInformationInformationInformationInformationInformation

Customers

Retailer

Quelle: Phoenix, 2001

Different saving amounts on different levels of the Supply Chain require
Cost-Benefit-Sharing for total optimization

Source: Baumgarten, TU Berlin
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Characteristics of Knowledge Managers

3,5Estimation Knowledge Management Leaders

2,5

3,0

3,5

4,0

4,5

5,0

2,5 3,0 3,5 4,0 4,5 5,0

3,4

4,0

4,6

3,02,8

4,8

5,0

3,2

2,8

4,6
4,6

Analytic Thinking

Ability to take stress

Ability to assert oneself

Integrated
Thinking

Integrity

Intuition

Customer orientation

Communication
Ability

Creativity

Mobility

Social competence

Team competence

4,6

2,0
2,0

Im
po

rt
an

ce

Charisma

Knowledge Managers - today

Totality today

5,0

Importance

Especially analytic and integrated way of thinking as well as social competence are
important characteristics of Knowledge Managers

Source: Baumgarten/ Zadek, TU Berlin
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Sources of Logistics Knowledge and their importance

External
Sources

Internal
Sources

Leaders in Knowledge
Management today

Totality today
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Leaders in Knowledge Management replace already today internal sources for 
Knowledge by external network-oriented sources

Source: Baumgarten/ Zadek, TU Berlin



Univ.-Prof. Dr.-Ing.
Hartmut Zadek

Chair of Logistics
Institute of Logistics and 

Material Handling Systems
Otto von Guericke 

University Magdeburg

zadek@ovgu.de

Global Supply Chain Management

Logistics Competence Management

Sustainable Logistics



Logistics – a key sector of the 21st century
Brussels, 2008-09-24

- 21 -

© Zadek 2008

Faculty of Mechanical Engineering
Otto von Guericke University

Magdeburg

Univ.-Prof. Dr.-Ing. Hartmut  Zadek
Chair of Logistics
Institute of Logistics and Material Handling Systems

Global Challenges
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Traffic Performance

Development in passenger traffic

[Quelle: World Business Council for Sustainable Development (WBCSD): Mobilität 2030: 
Die Herausforderungen der Nachhaltigkeit meistern, Conches-Geneva: WBCSD, Juli 2004]

+ 130% + 200%

Development in goods traffic

The globalization leads to an increase in passenger traffic and even more in goods 
traffic
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Energy-CO2-Emissions Clustered by Countries

[www.jjanke.net]

Above average emission increase in the upcoming countries due to population and 
prosperity growth and increasing globalization
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Accomplished Energy Saving Actions in Questioned Companies

In the field of logistics few actions have been undertaken up to now

[Quelle: KfW Bankengruppe, Befragung, Dez. 2005]
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CO2-Emissions displayed by originator in Germany

Traffic and industry are causing more than 50% of the emissions 

Industrial processes

15%

Households and 
small consumers 

12,6%
Electricity and 

heat supply
34,1% 

Passenger car traffic
16,0% 

Goods traffic road
10,4% 

Passenger car traffic
16,0% 

Remaining traffic
(rail, ship, air), 

misc.
11,9% 
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26

Average external costs (ex traffic holdups) of goods traffic in EU-15 including Switzerland 
and Norway in 2000 

[Quelle: Ökoinstitut, Uni Do, FhG IML: BMU Forschungsvorhaben]

Example: Goods Traffic

Regarding external costs trains and ships are considerably more favorable than 
trucks
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Example: SkySails

Quelle: DB Schenker, Logistics – The Magazine For Customers, Issue 02/2008, page 44-45
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Known Solutions
Last-mile concepts (Letzte-Meile) road

Route- and transport optimization

Fleet management systems

Telematics / traffic management

City-Logistics

Cargo transport center (distribution center) / 
trimodal sites

Intermodal transport

Roll-on-roll-off-transport/ piggyback transport

Emission certificates

Road charge depending on emissions

Use of biofuel

…

Possible Solutions for Goods Traffic

Utilization profit due to high handling costs limited
Probability of success/profit increases with increasing energy and transportation 
costs and also accessory actions from the public enterprise are required

New Concepts
Fast handling techniques, container traffic –
road-rail-water (e.g. CargoBeamer, Krupp-
Schnellumschlagsanlage)

Low tide transport barge (Binnenschiff)

Synchronized system traffic net rail

Two-storey loading rail

Unaccompanied piggyback transport (ro-ro-
transport) using shuttles

Sails for seagoing vessels (e.g. SkySails)

Use of 2. generation biofuel and industrial 
production of biomass

…
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CO2-emissions displayed by originator in Germany

Traffic and industry are causing more than 50% of the emissions

Industrial processes

15%

Households and 
small consumers 

12,6%
Electricity and 

heat supply
34,1% 

Passenger car traffic
16,0% 

Goods traffic road
10,4% 

Passenger car traffic
16,0% 

Remaining traffic
(rail, ship, air), 

misc.
11,9% 
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Example: Intralogistics

Electronic drives in industry areas 
are responsible for 70% of the whole 
power consumption [1]

Saving potentials by efficiency 
improvements of the electronic 
drives are estimated by the ZVEE of 
about 15% [2]

The energy costs for electronic 
drives of conveyor technique 
elements represent the by far largest 
cost factor during their lifetime, the 
acquisition costs of the logistic 
systems amount to about 10-15% [3]

The savings potentials are by far not reached yet
Objective: Optimization of drive- and control engineering as well as energy recovery 

[1]: Bundesministerium für Umwelt und Naturschutz
[2]: Zentralverband Elektrotechnik- und Elektroindustrie e.V.
[3]: VDI-Nachrichten
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[www.dematic.com]
Dematic MultishuttleDematic SR-M50/1

effective load/dead 
load -ratio

[www.dematic.com]

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Example: Intralogistics

Storage Rack Technology Innovations 
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CO2-emissions displayed by originator in Germany

Traffic and industry are causing more than 50% of the emissions

Industrial processes

15%

Households and 
small consumers 

12,6%
Electricity and 

heat supply
34,1% 

Passenger car traffic
16,0% 

Goods traffic road
10,4% 

Passenger car traffic
16,0% 

Remaining traffic
(rail, ship, air), 

misc.
11,9% 



Logistics – a key sector of the 21st century
Brussels, 2008-09-24

- 33 -

© Zadek 2008

Faculty of Mechanical Engineering
Otto von Guericke University

Magdeburg

Univ.-Prof. Dr.-Ing. Hartmut  Zadek
Chair of Logistics
Institute of Logistics and Material Handling Systems

Use of Regenerative Energy

The intensified use of regenerative energy leads to a greater independency from 
countries with primary energy resources. 



Logistics – a key sector of the 21st century
Brussels, 2008-09-24

- 34 -

© Zadek 2008

Faculty of Mechanical Engineering
Otto von Guericke University

Magdeburg

Univ.-Prof. Dr.-Ing. Hartmut  Zadek
Chair of Logistics
Institute of Logistics and Material Handling Systems

Example: Use of Regenerative Energy in Building Infrastructures

Solar Panels substitute the classic outer building shell

[Quelle: Karg, AVANCIS GmbH & Co.KG, 2008]The next step, Building Integrated PV (BIPV)



Logistics – a key sector of the 21st century
Brussels, 2008-09-24

- 35 -

© Zadek 2008

Faculty of Mechanical Engineering
Otto von Guericke University

Magdeburg

Univ.-Prof. Dr.-Ing. Hartmut  Zadek
Chair of Logistics
Institute of Logistics and Material Handling Systems

Example: Use of Regenerative Energies in Combination with Intralogistics

[Quelle: Fronius International GmbH]

The use of regenerative energies in industrial logistic applications is a future 
perspective, whose potentials are neither analyzed nor accessed
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CO2-emissions displayed by originator in Germany

Traffic and industry are causing more than 50% of the emissions

Industrial processes

15%

Households and 
small consumers 

12,6%
Electricity and 

heat supply
34,1% 

Passenger car traffic
16,0% 

Goods traffic road
10,4% 

Passenger car traffic
16,0% 

Remaining traffic
(rail, ship, air), 

misc.
11,9% 
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Example: Wholistic View of Global Production and Service Networks

Future Requirements:
Inclusion of the resource consumption into the 
design and control of networks
Transparency of resource consumption and 
pollutant emissions for decision makers
Quantification and interpretation  of 
consumption data along with decision support
Controlling instruments with key data about 
resource consumption for the operative 
controlling
Balancing of the resource consumption
Inclusion into side-related issues of the network: 
suppliers, transfer (cross docking) points, 
manufacturer plants, retailer
Consideration for outsourcing/insourcing issues
Consideration for the design of intermodal 
transport chains
…

Extension of the up to now isolated treatment of side-related costs and logistics 
costs up to a wholistic treatment under monetary assessment of the resource 
consumption

Network

Location

L

WE WA

P

KoL

Q

K

S

Q S

Location costs Transportation
costs

Network costs+ =

Process costs per location
(Functional areas & internal transportation)

Transfer & Completion

Source: Wolff, 4flow
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[Quelle: Simchi-Levi, 2008]

Example: Wholistic View of Global Production and Service Networks
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Conclusion

1. Today and in Future, there will be Competition between Supply Chains and not between 
individual Companies

2. Companies meet today`s Challenges by Networking and Restructuring the Supply Chain 

3. Supply Chain Optimization results in an Increase in Corporate Values for all Parties 

4. Logistics is the link between all Partners along the Supply Chain providing the necessary 
Preconditions for Collaboration and accelerating Convergence between Industrial Sectors

5. Logistics Service Providers will take a Key Role in this Process

6. Decision makers can no longer elude the topic of sustainability. Political determination and 
increasing energy prices are drivers of this topic. 

7. Direct impact of sustainability on logistics: 
• Optimization of the intermodal transport chains concerning design, control and operation

• Use of regenerative energies in logistics infrastructure

• Use of resource preserving and energy efficient technologies in the intralogistics

• Transparency of resource consumption, pollutant emissions and costs on all levels of global production 
networks as a decision support for design, control and operation

8. In this context, Logistics is increasingly considered a Top Management Issue and a key 
sector 
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Danke

Thank You for Your attention!


