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Methodology Description

Internet based supply chain control logic that dynamically 
queries supply chain partners to provide near real time 

information regarding the availability of parts and costs required 
for the production of highly customizable products.  

Considers the likelihood for a customer to accept a potential 
delivery date and evaluates several alternatives.
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Concept of The Simulation Model
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High Level Data Requirements 

Production feasibility simulation Financial feasibility simulation

OEM Data Supplier Data 1st- nth tier OEM Cost Supplier Cost

Inventory of finished 
parts

Production capability/
Lead time

Raw material stock
On-hand

Material available
In plant

Material in-transit
And arrival date

Cost of special
transport

Cost of producing
Parts over contract
Price- eg overtime

OEM Revenue Opportunity

Outcome of simulation- decision to proceed/not proceed

OEM provided data Supplier provided data

Update release
If required
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Basic logic

• Time Constraints and Financial 
Feasibility Checking

IF  Part  in  OEM  Inventory  or  in  Transit 
THEN No Extra COST

IF Part in Supplier Inventory THEN Extra 
COST for Special Transport: 

Cextra = Cst

IF Part NOT  in Supplier  Inventory THEN 
Extra  Cost  for  Rescheduling  and 
Production

Cextra = Ce + Cst

(Makris et al, 2011)
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Passenger cars scenario

Time line

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 160

Required 
Handover

Customer
Request

Delivery 5? Days

Untagged Veh. 
Day 1
NO Carpet Avail

Untagged Veh.
Day 2
Carpet Available Extra Cost
But Transit not feasible

Untagged Veh. Day 6
Carpet Avail. No Cost

No Carpet Stock

Carpets in Transit: 
All Tagged 

Carpet Supplier Lock Period 
All Tagged €100 Fee

Untagged Veh.
Day 2
Carpet Available Extra Cost
Special Transport Extra Cost

TransitTransit
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Construction equipment scenario
Supplier 1 (Dipperstick)

Time line

Day 0 Day 49Day 30

Arrival of new 
dipperstick 
to the OEM plant = 
Build date

Day 44

Ok to Ship
(OEM production time 
= 2 weeks)

Day 65

Delivery 
date to the 
dealer
(Delivery time 
= 2 weeks + 
Dealer 
refinement = 1 
week)

Promised 
delivery date

CASE 1: no additional cost

Supplier 1 (Dipperstick)

Time line

Day 0 Day 49Day 14

Build date

Day 28

Ok to Ship
(OEM production time 
= 2 weeks)

Promised 
delivery date = real 
delivery date
(Delivery time = 2 weeks + 
Dealer refinement = 1 week)

CASE 2: additional cost

Arrival of new 
dipperstick 
to the OEM plant

Day 12
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Software tool implementation

User interface snapshot Web services architecture

(ActiveBPEL, 2007)

(Makris et al, 2011)
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Simulation considering buyer behavior 
model

(Makris et al, 2011)
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Supply chain probabilistic inference

(Makris et al, 2011)
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Outcome of the simulation

Target 
Delivery Date

Actual 
Delivery Date

OEM Profit 
(€)

Buyer 
Acceptance 
Probability 

(%)

Option 1 Day 49 Day 49 19.500 100 %

Option 2 Day 49 Day 65 25.000 5 %
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Passenger cars example

Activities for vehicle order realizationActivities for vehicle order realization

• Order size: 300 vehicles / month

• Customized Order: Vj based on pre-
configured - extra option (SPOILER)

• Scenario represented by Activities 
A1, A2, A3, A4, A5, Aj6

• Consequence: Long OTD Time –
Possible Order Cancellation

ActivityActivity DescriptionDescription

A1A1 OEM List of PreOEM List of Pre--configured configured 
vehiclesvehicles

A2A2 Dealer Batch OrdersDealer Batch Orders

A3A3 Customized OrderCustomized Order

A4A4 Customized Order to OEMCustomized Order to OEM

A5A5 OEM schedules OEM schedules VjVj at the end of at the end of 
running production planrunning production plan

A55A55 Execute SCCL Execute SCCL -- check Feasibilitycheck Feasibility--
Build the Build the VjVj earlier replacing earlier replacing V2V2

Aj6Aj6 Deliver the Vehicle jDeliver the Vehicle j

(Mourtzis et al, 2008)
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Order to Delivery Time ReductionOrder to Delivery Time Reduction

A5 is NOT performed

OEM takes the 1st match of the 300 pre-
ordered vehicles and check SPOILER 
availability

IF SPOILER Found or Produced THEN 
SCCL check time and cost constraints

SCCL performs A1, A2, A3, A4, A55, AJ6: 
V2 is replaced by Vj

Result: OTDj (b) < OTDj (a)

Passenger cars result

(Mourtzis et al, 2008)
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