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Sundry Operating Costs IRR/qtr
Quarterly Labour Costs IRR/(FTE.qtr)
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Reputation (dmnl);
Success Rate dmnl ) )
Product Price (IRR/Unit)
Installation Rate Unit/qtr Machine Stock Shortfall (Unit)
Capacity Utilization dmnl Minimum Production Delay (qtr)
Production Time (hr/Unit);
Production Capacity Unit/qtr Machine Stock (Unit);
Employee Resource Production (dmnl)
Production Time h/Unt Innovation (Nbr)
Employee (EY);
Innovation Rate Nbr/qtr ployee (EY)
Employee Resource R&D(dmnl)
Leaving Rate FTE/qtr Employee Stock Shortfall (FTE)
Network (dmnl);
Customer Query Unit/gtr*Nbr | Innovation (Nbr);
General Economic Trend Influence (dmnl)
Network Building Rate 1/qtr Employee Resource Sales (dmnl)
] ) Market Growth (%);
Potential Customer Gain Rate | Nbr/qtr )
Innovations (Nbr)
Potential Customer Stock (Nbr);
Customer Gain Rate Nbr/qtr Reputation (dmnl);
Customer Stock (Nbr)
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Unit/qtr

\AK

‘Employee Fraction Sales'*'Employee
Stock™'Employee Worktime'

1

Innovations/'Innovaticon Lifetime'
'Employee Qualification™'Employee
Resources R&D™0.05< <Person/(qtr*EY)>>
50

0.5

('Employee Qualification'/'Qualification
Lifetime')+('Leaving Rate'*'Average
Qualification’)

(‘'Employee

Stock'/4< < (FTE*qtr)/EY>>)+('Entry
Rate'*'Qualification New Employee)

'Employee Qualification'/'Employee Stock'
1

1

‘Labour Turnover Rate'*'Employee Stock
Shortfall'

‘Employee Stock Shortfall'/'Recruiting
Time'

1000

'Employee Desired Stock'-'Employee
Stock'

'Employee Fraction Production'*'Employee
Stock'*'Employee Worktime'

60
'Production Capacity'*'Capacity
Utilization'

Orders



-.42% Order Income Rate
.. Capacity Utilization

Minimum Production Delay
Production Time
Production Capacity

Machine Desired Stock
Machine Stock Shortfall
Machine Lifetime
QOutlet Rate

Installation Rate

General Economic Trend Influence
Customer Query

...... <> Network Lifetime
..... 42 Network Building Rate

Network Loss Rate

Market Growth

Potential Customer Gain Rate
Customer Loss Rate
Customer Gain Rate

------ <> Customer Fluctuation
------ <> Relative Product and Service Quality
------ <> Reputation Lifetime

Unit/qtr

qtr
hr/Unit
Unit/qtr

Unit
Unit

qtr
Unit/qtr

Unit/qtr

1
Unit/qtr

qtr
1/qtr

1/qtr

1
Person/qgtr
Person/qtr
Person/qtr

1/qtr
1
qtr

RN

Orders

'Minimum Production
Delay™0.7<<1/qtr>>

‘Order Backlog'/'Production Capacity'
45<<hr/Unit>>/(0.0007 < <1/Person>>*L..

'Machine Stock*'Production
Time™'Employee Resources
Production'*1<<Unit/(hr*qgtr)>>

8

'Machine Desired Stock'-'Machine Stock'
15

'Production Flag'*'Machine
Stock'/'Machine Lifetime'

'Production Flag™*'Machine Stock
Shortfall'/'Unit Installation Time'

0.6

'General Economic Trend
Influence'*0.03*Innovations*Network*0.0...
6

'Customer Stock'*'Employee Resources
Sales'0.005<<1/(gtr*Person)>>
Network/'Network Lifetime'

2

Innovations™' Market Growth™1<<1/qtr>>
'Customer Stock™'Customer Fluctuation'

('Potential Customer Stock'-'Customer
Stock’)*'Employee Resources
Sales0.30<<1/gtr>>

5
1
15



Reputation Loss Rate
Reputation Gain Rate

Orders

Success Rate

Material Price Index
Intermediate Inputs
Material Unit Costs

Material Costs
Quarterly Labour Cost
Labour Costs

Sales

Product Price
Operating Costs
Total Revenues
EBIT

Value creation
ROI

Increase Rate
Payment Period
Payment Rate
Floating Assets

Inventory
Total Assets

qtr*-1
1/qtr

Unit/qtr

%
IRR/qtr
IRR/Unit

IRR/qtr
IRR/(FTE*qtr)
IRR/qtr

Unit/qtr
IRR/Unit
IRR/qtr
IRR/qtr
IRR/qtr

1/qtr
IRR/qtr
qtr
IRR/qtr
IRR

IRR
IRR

VY

Reputation/'Reputation Lifetime'
‘Reputation Logic'*'Relative Product and
Service Quality'*Sales*0.0002< <1/Unit>>

'Production Flag'*'Customer
Query'*'Success Rate'™'Customer
Stock'*1<<1/Person>>

0.5*Reputation*1*(DAP/'Product Price')
80

‘Material Costs'+'Sundry Operating Costs
'Material Price

Index'*3500000 < <IRR/Unit>>

'Material Unit Costs'*'Production Rate'
80000000

'Production Flag'*'Employee
Stock™'Quarterly Labour Cost'
‘Production Rate'

21000000

‘Intermediate Inputs'+'Labour Costs'
(Sales*'Product Price')+'Service Revenues'

‘Total Revenues'-'Operating
Costs'-'Amortization Rate'

‘Total Revenues'/'Intermediate Inputs'
EBIT/'Total Assets'

'Total Revenues'

32

'Debitor Stock'/'Payment Period'
Inventory+'Debitor Stock'-(Tnvestment
Rate*4<<qtr>>)

500000000

'fixed assets'+ 'Floating Assets'



foees <> Amortization Factor

% Amortization Rate
..... £ Investment Rate

&[] Innovations

------ &&= Innovation Drain Rate.out
-7 Innovation Rate.in
=[] Employee Qualification

...... &&= Depletion Rate.out

...... # Building Rate.in

=[] Employee Stock

..... &= Leaving Rate.out

...... 7 Entry Rate.in

=[] Order Backlog

------ &&= Production Rate.out

...... 7 OrderIncome Rate.in
=[] Machine Stock

...... &= OQutlet Rate.out

...... 7 Installation Rate.in
=[] Network

...... &= Network Loss Rate.out
------ 7 Network Building Rate.in
=[] Potential Customer Stock

------ 7 Potential Customer Gain Rate.in
...... &&= Customer Gain Rate.out
=[] Customer Stock

...... &&= Customer Loss Rate.out
»»»»»» 7 Customer Gain Rate.in

1/qtr

IRR/qtr
IRR/qtr

Person

FTE

Unit

Unit

Person

Person

VY

UUL<<L/qtr>>+(Production
Flag™*0.1<<1/qtr>>)

‘fixed assets'™' Amortization Factor'
'Installation Rate'*'Unit Machinary Line
Price'

6

‘Innovation Drain Rate'

‘Innovation Rate'

5

‘Depletion Rate'
'Building Rate'
200

'Leaving Rate'
'Entry Rate'

0

'Production Rate'
‘Order Income Rate'

5

'Outlet Rate'
‘Installation Rate'

0

'Network Loss Rate'
‘Network Building Rate'
10

‘Potential Customer Gain Rate'
'Customer Gain Rate'

0

'Customer Loss Rate'
'Customer Gain Rate'



5[] Employee Qualification
-&% Depletion Rate.out
.7 Building Rate.in
=[] Employee Stock
: -&% Leaving Rate.out
.. Entry Rate.in
=[] Order Backlog

...$= Production Rate.out
7 Order Income Rate.in
=[] Machine Stock
&= OQutlet Rate.out
7 Installation Rate.in
=[] Network
: = Network Loss Rate.out
.7 Network Building Rate.in
=--[] Potential Customer Stock
.55 Potential Customer Gain Rate.in
& Customer Gain Rate.out
=[] Customer Stock

...¢= Customer Loss Rate.out
7 Customer Gain Rate.in
=[] Reputation
: - &= Reputation Loss Rate.out
...7» Reputation Gain Rate.in
=[] Debitor Stock
.78 Increase Rate.in

<& Payment Rate.out
=[] fixed assets

... $= Amortization Rate.out
7 Investment Rate.in

FTE

Unit

Unit

Person

Person

IRR

IRR

VY

5

'Depletion Rate'
‘Building Rate'
200

‘Leaving Rate'
‘Entry Rate'

0

'Production Rate'
'Order Income Rate'

5

'Outlet Rate'
'Installation Rate'

0

'Network Loss Rate'
‘Network Building Rate'
10

'Potential Customer Gain Rate'
'Customer Gain Rate'
0

'Customer Loss Rate'
'Customer Gain Rate'
0.01

‘Reputation Loss Rate'
'Reputation Gain Rate'
-5000000000< <IRR> >
‘Increase Rate'
'Payment Rate'
5000000000« <IRR> >
'Amortization Rate'
'Investment Rate'
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Abstract

Successful corporate action requires a comprehensive recognition of the relevant cause-
effect relationships. In combination with the mental models of decision-makers, and as a
complement to static instruments for business management, system dynamics simulation
models provide valuable support. However, due to the usually experienced big effort and
the demand of specific modelling knowledge the use of such models is not yet widespread
within management. In order to give medium-sized companies in particular access to such
simulation models, a practice-oriented concept was developed, enabling the design and
implementation of system dynamics models as to support decision-making within
strategic management. Within the framework of an empirical case-study, simulation
models were developed. Each case has been made to achive a system dynamics model
created representing the perceived logic behind corporate success. The model did not
address a single specific strategic question but rather the more general issue of what
determines the long-term business success of the particular enterprise. In order to make
the modelling process as simple, efficient, effective and relevant as possible, a practical
procedure was derived out of the case studies. This procedure describes the entire
modelling process encompassing the initial process of structuring the mental models, the
development of quantitative simulation models. At last as an example of implemantion
we designed a scenario base on imperical issues that was created on a real case study and
simulated the hypothesis inducted from assumed scenario and studied the results as well
as intuitive expectations. By the way the concept of thesis is based on generic model
components, assembled to form a fundamental model structure (backbone) in order to
facilitate and to accelerate the modelling process. It is expected that such a generic
procedure could thus lead to a spread of system dynamics models for the strategic

management of medium-sized companies.

Keywords: System Dynamics, Simulation, Decision-support, Strategic management,

small and medium-sized enterprise (SME)
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