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communication competence

Requirements on teaching material Requirements on teaching material 
flow managementflow management

basic knowledge and 
methodical background

““hard skillshard skills””

important competences

““soft skillssoft skills””

production 
techniques

cost accounting
& controlling

management 
techniques

networked systems 
& modelling

special methods 
& tools

environment 
& sustainability

problem
solution

competence

action
competence

decision
competence

Can be trained by lectures! Requires active teaching forms!
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Target group: (currently) students of economics and/or engineering

Duration: one semester with seven half-day events, thereof four rounds

Language: currently only German

Introducing the game:Introducing the game:
Key data, characteristics and aimKey data, characteristics and aim

Result-open simulation game organized as a project

Unknown parameters (unlike conventional simulation games)

Completely paper-based with free choice of applied tools and methods

Aim: optimization of a production site under the view of the material 
flow management
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Enterprise

ModelRole play

Pforzheimer MetallPforzheimer Metall--Guss Guss 
SchwSchwääbele GmbH bele GmbH 

Introducing the game:Introducing the game:
The virtual enterpriseThe virtual enterprise
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Middle-seized automobile supplier from Southern Germany

Traditional family business with a strongly hierarchical organization

Parent plant in Germany with sales offices in Detroit/Michigan (USA) and 
China

780 employees at the parent plant

Sales volume in 2006: approx. 170 million €

Return in 2006: approx. 15 million €

Introducing the game:Introducing the game:
The virtual enterprise IIThe virtual enterprise II
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Engine blocks from iron sand casting

Parts from aluminium pressure casting (e.g. cylinder)

Nickel-plated parts from aluminium pressure casting

Introducing the game:Introducing the game:
Range of products and processesRange of products and processes
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Enterprise

ModelRole Play

Introducing the game:Introducing the game:
The role playThe role play
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CEO Production Controlling
Materials 

administration
Environment 

protection

Especially for training of communication competence

Roles represent different perceptions in the enterprise supported by 
shared and role-specific data

Conflict of roles through conflict of goals role-specific and contrary 
key figures which must be optimized

Introducing the game:Introducing the game:
Roles & conflict of goalsRoles & conflict of goals
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Enterprise

Role play

Introducing the game:Introducing the game:
The model in the backgroundThe model in the background

Model
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Introducing the game:Introducing the game:
The model in the background IIThe model in the background II

T1:Sandgießerei

P1:SandP2:HBS

P7:Altsand

P9:Sandguss

T6:Kupolofen

P12:Eisen,  neu

P13:Metallschmelze

P14:Eisen, Rücklauf

Sandformerei

T7:AltsandaufbereitungT 8:NassgussformereiT9:Kernformerei

P2:HBS P1:Sand

P15:SandformenP16:Sandkerne

P3:Altsand

Schmelzanlage, Sandguss

T2:Gießputzerei

P5:Guter Eisenguss

Anlage für Eisensandguss

Anlage für Aluminiumdruckguss

Spanende Bearbeitung, Eisenguss, CNC

Galvanik

T3:Druckguss 2 kg

T4:DG 5 kg

T5:DG 10 kg

T10:DG 25 kg

T11:DG 30 kg

T14:DG 45 kg

P6:Aluminium

P11:Alu, 10 kg

P17:Aluausschuss

T16:Aluminiumschmelze

P19:Primäraluminium

P21:HBS

T17:Rinnenöfen_SG

P22

T12:CNC-Bearbeitung 70 kg

P18:KSS

T20:Teilewasch-
anlage 1

P23:Eisenguss, CNC 1

P29:Späne+KSST21:Zentr ifug e III

P28:Motorenblöcke, 70 kg

P30:Motorenblöcke, 90kg

P31:Motorenblöcke, 120kg

P32:Wasch-
emulsion

T25:Fräsen T26:Bohren T28:SchleifenP34 P35 P37:Teile, bearb. T23:Teilewasch-
anlage

T24:Qualitäts-
prüfung

P44:Alu, 10 kg

P45:Alu, 5 kg

P46:Alu, 2 kg

P47:Alu, 10 kg

P48:Alu, 5 kg

P49:Alu, 2 kg

P50:KSS, 
Kreisl auf

T15:CNC-Bearbeitung 90 kg

T19:CNC-Bearbeitung 120 kg

P25:Eisenguss, CNC 3

P27:Eisenguss, CNC 5

T27:KSS III

P51:KSS, neu

T29:CNC-Bearbeitung 30 kg

T30:CNC-Bearbeitung 45 kg

P52:Aluminiumguss, C NC 6

P53:Aluminiumguss, C NC 7

P33:Alu, 45 kg

P54:Alu, 30 kg

P55:Alu, 30 kg

P56:Alu, 45 kg

P36:KSS

T22:KSS IV

P60:Späne+KSS

P51:KSS, neu

T31:Zentrifuge IV

P61:KSS,
Kreislauf

P32:Wasch-
emulsion

P38:Alu, 5 kg

P40:Alu, 25kg

P39:Alu, 2 kg

P41:Alu, 25 kg

T32:mechanische
Vorbehandlung 

P42:Alu T33:Entfettungsbad P57 T34:Beizen P58 T35:Metallab-
scheidung

P59

T38:Spülkaskade1

T39:Spülkaskade2

T40:Spülkaskade3

P62

P64

P65:Alu, Ni, 10 kg

P66:Alu, Ni, 5 kg

P67:Alu, Ni, 2 kg

Spanende Bearbeitung, Aluminium, Werkzeugmaschinen

P68:Schleifmittel

T37:Zentrifuge VP70:HBS

P32:Wasch-
emulsion

P71:HBS

T41:StandspüleP72

P71:HBS P73:HBS

P63:Frischwasser

T36:Halle I

P74:Guter Eisenguss

T13:Halle IIP24:Alu, 10 kg

P26:Alu, 25 kg

P75:Alu, 30 kg

P76:Alu, 45 kg 

P77:Alu, 5 kg

P78:Alu, 2kg

T18:Halle IIIT42:Qualitäts-
prüfung

720,000.00 St

180,000.00 St

80,000.00 St

380,000.00 St

250,000.00 St

2,500,000.00 kg

60,000.00 kg

500,000.00 kg

800,000.00 kg

T43:Halle IV

T44:Halle V

P87:Wärme BHKW

P88:Strom BHKW

P88:Strom BHKW
P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW

T45:BHKWP89:Ressourcen

P90:Wärme

P88:Strom BHKW

T46:Wärme

P87:Wärme BHKW

P87:Wärme BHKW

P87:Wärme BHKW
P87:Wärme BHKW

P87:Wärme BHKW

T47:Verwaltung

P79:Produkte

P87:Wär me BHKW

Blockheizkraftwerk

P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW P88:Strom BHKW P88:Strom BHKW

P88:Strom BHKW

P88:Strom BHKW

P4:Abfälle H1 P4:Abfälle H1

P4:Abfälle H1

P4:Abfälle H1

P81:Abfälle H2

P81:Abfälle H2

P10:Abfälle H3

P84:Abfälle Halle 4

P86:Abfälle Halle 5

P86:Abfälle Halle 5

P86:Abfälle Halle 5

P8:Abfälle BHKW
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Mapping of the production structures and inefficiencies based on the 
material and energy flows

Mapping of material costs and internal transfer prices

Parameterized processes with regard to optimization possibilities

Functions: data supplier and simulation of optimization actions

Available data: material flow data, cost data, capacity utilisation, 
formulations, quality and error statistics etc.

i.e. all data in the simulation game are available in any way over the 
material flow model. 

Introducing the game:Introducing the game:
The model in the background IIIThe model in the background III
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Introducing the Game:Introducing the Game:
Practical AppliancePractical Appliance
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Very deep comprehension of material flow management, technical 
processes and analysis methods at the end of the simulation game

High engagement of the students during the rounds

Almost all implemented inefficiencies identified + inefficiencies which 
were not originally intended

The simulation game is suitable in a high extent to transfer the
basic knowledge as well as the application of material flow 
management also in not technology-oriented study paths.

Experiences after the practical testExperiences after the practical test
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Thank you Thank you 
for your attention!for your attention!

http://umwelt.hshttp://umwelt.hs--pforzheim.de/lehre/planspielpforzheim.de/lehre/planspiel//


