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Worldwide dedicated to the success of our customers. 
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renewable energies, information systems, and aerospace industry. 

imk Group of Companies 
Locations and Customers 

http://www.prettl-electronics.de/


Folie: 4 www.imk-automotive.de February 2015 

Cross-industry engineering services and consulting. 

Strategic Development 

Dr. Wolfgang Leidholdt 

Consulting Engineering 

ÁProduction 

Strategies 

ÁProduct and 

Production 

Optimization 

ÁMechatronic  

Systems 

ÁStructural 

Components 

ÁSoftware 

Development 

ÁSupport and 

Service 

ÁErgonomic Work 

Design 

ÁQualification     

and Training 

ÁAssembly 

ÁBodyshop 

Á Logistics 

Product 

Development 

 

Ronny Göpfert 

Information 

Technology 

 

Dr. Jens Trepte 

Technical 

Consulting 

 

Ingolf Grüßner 

Production 

Planning 

 

Carsten Otto 

Ergonomics 

 

 

Dr. Lars Fritzsche 

 

imk Group of Companies 
Business Segments 



Folie: 5 www.imk-automotive.de February 2015 

Ergonomics Division 

Kunden und Partner des Fachbereichs Ergonomie 

Customers and Partners 

Customers and Partners of the imk Ergonomic Division 

http://www.auto-motor-und-sport.de/bilder/audi-krise-audi-peilt-2009-deutlichen-gewinn-an-1257039.html
//upload.wikimedia.org/wikipedia/de/5/55/Porsche_logo.png
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Ergonomics Division 
Selected Customer References 

Trainings, Analyses, Concepts and Optimization in Ergonomic Work Design 

ÅAudi AG, Central Planning Department Ingolstadt (2012)  

Ergonomic validation of manual work in assembly and body shop using the ema! software 

ÅDaimler AG, Assembly Planning Sindelfingen (2014)  

 Concept for efficient deployment of employees with impaired abilities in E-class assembly 

ÅPorsche AG, Central Planning Department Stuttgart (2014)  

Ergonomic evaluation of new Panamera G2 assembly during K8 workshop 

ÅVolkswagen AG, Central Planning Department Wolfsburg (2012 ï 2014) 

Ergonomic work design and development of new methods and concepts for body shop and assembly 

ÅVolkswagen Nutzfahrzeuge, Hannover plant (since 2012) 

Ergonomic work design for VW commercial vehicles in the entire production process (press, body, paint, assembly) 

ÅVolkswagen Sachsen GmbH, Chemnitz plant (2014) 

Concept specification ñModular work place for efficient deployment of employees with impaired abilitiesñ 

ÅVolkswagen Sachsen GmbH, Zwickau plant (since 2010) 

Prospective ergonomic work design for ramp-up of the Golf-A7 and Passat-B8 in Zwickau plant 

ÅVolkswagen Group of America, Chattanooga plant, TN, USA (2010 ï 2012) 

Prospective ergonomic work design for the new Chattanooga plant (in assembly, paint, and body shop) 

ÅDaimler AG (since 2014) 

Licensed coach for training in òBasic ergonomic work design and EAB assessment methodñ  

ÅVolkswagen Coaching GmbH / jetzt VW Group Academy (since 2010) 

Licensed coach for basic training in Volkswagen ñAP-Ergoñ-tool for ergonomic work design 
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Employees with impaired abilities are peopleé 

... with temporary or long-term restrictions in their physical or mental performance 

ü Mostly, these people cannot perform their regular job anymore, which results in 

productivity losses for the company.  

ü To ensure a value-adding work task it is necessary to provide these employees with 

a job/workplace that is adapted to their specific abilities and needs.  

ü Challenge: many different types of restrictions that mostly occur in combinations. 

 

Level of work design Typical restrictions 

Work organization 

ÅN/A night shifts  

ÅN/A rotating shift systems 

ÅN/A cycled production lines 

Work place 

ÅN/A manual load handling 

ÅN/A trunk bending 

ÅN/A over shoulder work 

ÅN/A force application (hand/arm)  

Work environment ÅN/A exposure to noise/vibration 

Employees with Impaired Abilities 
Definition 
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source: Badura (Ed.).Fehlzeiten-Report, 2014 

ü increasing average age of workforce in Europe 

ü increasing share of musculoskeletal diseases with growing age 

ü increasing proportion of employees with impaired abilities with growing age 
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1. How can companies integrate these employees into existing production processes? 

2. What measures can be taken to design work places for such employees, minimizing 

the physical and psychological stress in order to enable a productive performance? 

source: Keskin & Stork, 2010 
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Analysis of employee-

workplace fit 
2. 

Which employees with impairments could be 

deployed in the factory and which individuals 

require an alternate workplace (design)? 

1. 
Classification of  

individual abilities and 

work place requirements 

Assessment of all available workplaces and 

employees using the same criteria, e.g. need 

for load handling vs. ability for load handling 

Individual evaluation 3. 
Perform individual and detailed evaluation to 

find a suitable workplace where the employee 

agrees to work on (in a production trial).  

Integration in Existing Production Lines 
General Approach 
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Example: 

Å60° trunk bending 

Å4 kg load handling 

Å60 N clipping force 

Requirements of the workplace Employee abilities/impairments 

Example:  

ÅN/A kneeling 

ÅN/A manual load handling > 5 kg 

ÅN/A action forces > 40N 

X 

V 

V ÅPosture 

ÅLoad handling 

ÅAction Forces 

Comparison 

Employee-Workplace profile 

ÅGood individual solution 

ÅVery time consuming 

ÅDisregards other employees 

Find perfect individual ñmatchò 

X 

V 

Repeat for all 

workplaces 

Integration in Existing Production Lines 
Individual ñMatchingñ 
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Example: 

Å60° trunk bending 

Å4 kg load handling 

Å60 N clipping force 

Requirements of the workplace Employee abilities/impairments 

Example:  

ÅN/A kneeling 

ÅN/A manual load handling > 5 kg 

ÅN/A action forces > 40N 

X 

V 

V ÅPosture 

ÅLoad handling 

ÅAction Forces 

Comparison 

Employee-Workplace profile 

Find optimal deployment and 

extra needs for work design 

Repeat for all 

workplaces 

Integration in Existing Production Lines 
Ergonomic Deployment and Gap Analysis (EDGA) 

Repeat for all 

employees 

ñEDGAñ  

Ergonomic Deployment and Gap Analysis 
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Workplace [WP] 
E

m
p

lo
y
e

e
 [

#
] 

#1 WP-162 WP-138 WP-114 WP-81 WP-65 WP-27 

#2 WP-62 WP-81 WP-101 WP-94 WP-51 

#3 WP-62 WP-201 WP-188 

#4 WP-22 WP-25 WP-86 

#5 WP-72 

#6 

Workplace in the same organizational unit 
 

Job rotation with the marked workplace is possible 
 

Redesign of the work place in 1 criteria (e.g. load handling) is necessary 
 

No potential workplace in the current organizational unit for the employee  

Integration in Existing Production Lines 
Ergonomic Deployment and Gap Analysis (EDGA) 
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Integration in Existing Production Lines 
Ergonomic Deployment and Gap Analysis (EDGA) 

ñEDGAñ-Tool: 

ÅIdentify possible workplaces for all 

restricted employees at once 

ÅDefine search area (organizational 

unit, shift, cyclic/non-cyclic work) 

ÅAssign main workplace and 

possibilities for job rotation  

ÅAllow deviation in certain abilities 

(e.g. load handling > 5 kg) to check 

needs for ergonomic redesign  

 

ÅLow-cost: based on Excel-VBA-

script, runs on every Windows PC  

ÅInput required: data about 

employee abilities and workplace 

requirements as Excel-file 
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Å Possibility to sit down 

Å Standing/Walking in upright posture 

Å Arms below shoulder level 

Å No squatting or kneeling 

Å No manual load handling > 3 kg 

Å No action forces (finger, body) > 40 N 

Å No exposure to vibrations (hand/body) 

General requirements   

for workplace design 

Heat-map of the most 

common restrictions 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1 4 0 1 1 3 3 3 4 4 1 1 1 4 1 3 4 1 2 3 1 2 1 1 1 1

2 0 44 3 6 41 37 35 38 20 5 19 7 32 2 31 38 3 20 29 18 25 11 10 6 8

3 1 3 6 3 6 5 5 6 4 1 4 2 4 2 5 5 2 3 5 3 3 3 2 2 3

4 1 6 3 8 8 8 7 8 3 1 6 1 7 1 8 8 1 7 8 3 4 1 1 1 1

5 3 41 6 8 159 110 133 140 76 20 81 24 136 5 102 150 5 65 125 74 84 33 33 24 28

6 3 37 5 8 110 114 102 106 57 15 63 17 102 4 78 111 5 53 93 58 60 26 27 18 20

7 3 35 5 7 133 102 174 155 81 23 94 31 153 6 104 163 6 68 132 95 88 34 34 22 27

8 4 38 6 8 140 106 155 178 88 16 88 25 147 5 111 168 6 68 139 88 98 34 34 23 29

9 4 20 4 3 76 57 81 88 90 11 43 13 75 3 59 85 4 39 73 46 65 21 19 16 19

10 1 5 1 1 20 15 23 16 11 24 24 19 24 2 18 23 1 15 18 21 11 2 3 2 3

11 1 19 4 6 81 63 94 88 43 24 99 25 94 5 70 96 4 55 88 66 51 19 21 14 15

12 1 7 2 1 24 17 31 25 13 19 25 34 34 4 25 32 3 18 25 30 15 4 5 3 4

13 4 32 4 7 136 102 153 147 75 24 94 34 170 6 111 162 5 69 137 91 88 36 35 24 29

14 1 2 2 1 5 4 6 5 3 2 5 4 6 6 6 6 5 6 6 5 4 2 2 0 1

15 3 31 5 8 102 78 104 111 59 18 70 25 111 6 122 122 6 74 115 64 69 29 26 20 24

16 4 38 5 8 150 111 163 168 85 23 96 32 162 6 122 190 6 75 155 93 100 35 35 23 28

17 1 3 2 1 5 5 6 6 4 1 4 3 5 5 6 6 6 6 6 5 5 2 2 0 1

18 2 20 3 7 65 53 68 68 39 15 55 18 69 6 74 75 6 75 75 43 40 16 17 10 12

19 3 29 5 8 125 93 132 139 73 18 88 25 137 6 115 155 6 75 155 75 83 28 27 18 23

20 1 18 3 3 74 58 95 88 46 21 66 30 91 5 64 93 5 43 75 102 63 21 20 16 16

21 2 25 3 4 84 60 88 98 65 11 51 15 88 4 69 100 5 40 83 63 106 20 19 16 18

22 1 11 3 1 33 26 34 34 21 2 19 4 36 2 29 35 2 16 28 21 20 38 33 26 27

23 1 10 2 1 33 27 34 34 19 3 21 5 35 2 26 35 2 17 27 20 19 33 38 24 23

24 1 6 2 1 24 18 22 23 16 2 14 3 24 0 20 23 0 10 18 16 16 26 24 26 21

25 1 8 3 1 28 20 27 29 19 3 15 4 29 1 24 28 1 12 23 16 18 27 23 21 30

Concept for modular, 

standard workplace design 

Integration in Production Planning 
General Requirements 

The Heat-map analysis shows, 

which combinations of restrictions 

are most common among the 

companiesô workforce. 

This allows to define specific 

requirements for workplace design.  
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All employees can perform the work task, regardless of their individual limitation  

ü Height-adjustable workbench enables switching between standing and sitting  

ü Manipulators, lifting tables, balancers and pivot arms are used to eliminate loads and forces 

ü All parts are provided in optimal height to avoid bending and over-shoulder picking 

ü Individual buffers allow to decouple the work cell from cyclic production (reduced mental stress) 

ü Layout allows to use separated or interconnected workstations 

Standard work cell Extension of the standard work cell 

Integration in Production Planning  
Modular Standard Work Cell 
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Modular standard work cell 
Example: Pre-assembly line designed with ema! 

separated work cell for simple 

assembly tasks  

interlinked workplaces with 

decoupling buffer 
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Modular standard work cell 
Example: Pre-assembly line designed with ema! 


