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P
ro

c
e

s
s

Difficulties in Concurrent Engineering 
(e.g. late iterations)

Challenging coordination of design and 
simulation processes

Inefficient frontloading and dependency 
of simulation on design and test 

departments

Missing structures of collaboration 
(e.g. trigger points)

No customer focus

Lack of transparency in the prioritization 
of simulation orders

Standardization in the presence of 
diverse projects

Redundant time-consuming iterations

P
e

o
p

le

Generation gap

Handling different human characters

Interdepartmental communication and feedback 
culture

Lacking acceptance and inadequate understanding 
of the capabilities of simulation experts

Mistrust in simulation results

No close coupling between departments 
(e.g. different locations)

Physical distance

T
o

o
ls Inefficient usage of CAD-integrated FEM 

systems

D
a

ta

Conflict between explanation of complex issues vs. 
high documentation effort

Lacking information sharing towards the simulation 
department

Unstructured information sharing

P
ro

d
u

c
t

Conflict of objectives between design, simulation,
and test



Dataset from Online 
Survey

Preparation and Cleaning 
of Dataset

Dataset with Datapoints
Suitable for Analysis

Significant Correlations 
and Clusters in Dataset

Application of Contingency 
and Cluster Analysis

Analytics Methods 
Implemented in R

Knowledge and Findings 
from Previous Research

Interpretation of Patterns 
and Validation of Results

Mapping of Barriers and 
Improvement Measures

Characteristic Industry 
Situations

Input Approach                            Output
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Portfolio of Strength and Significance of Correlations between all Survey Variables
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correlation of the variables “Standardized rocess” (Q: “
”) and “Efficiency of the collaboration” (

“ ?”

Standardisierter Prozess

missing unnecessary implemented

efficient
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Standardized Process for Collaboration

p-Value =

2.5 %

Pearson 

Residuals





in Figure 8. For example, “Tools” in this case refers to either a common PDM/PLM system, 

E
ff

ic
ie

n
t

C
o

ll
a

b
o

ra
ti

o
n

Efficient collaboration because of process 
standardization, close exchange, tools, and 

easy boundary conditions (e.g. evolutionary 
development)

Efficient collaboration because of close 
exchange and tools

Process standardization unnecessary 
because of close exchange and tools 

Compensation of physical separation 
through process standardization, tools, and 

close exchange

Compensation of deficits in process and 
exchange through physical proximity and 

tools

Compensation of process deficits through close 
exchange, tools, and easy boundary conditions 

(e.g. models from previous projects) 

In
e
ff

ic
ie

n
t

C
o

ll
a
b

o
ra

ti
o

n

Inefficiency due to physical separation and 
missing tools despite close exchange and 

process standardization

Inefficiency due to deficiencies in process 
and exchange despite physical proximity & 

tools

Inefficiency due to deficiencies in the 
process despite existing tools, good 

exchange, and proximity

Inefficiency due to missing tools despite 
close exchange, standardized process, and 

simple boundary conditions

Inefficiency due to geometry generation by 
simulations despite close exchange

Inefficiency due to exchange deficiencies 
despite tools and clear responsibilities



 

 

�

–

–
 

�

–



� � �

–

�

d’Albert, H.



Sebastian Schweigert Recksiek,


