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Decisions, questions, dilemmas… 

Introduction 

 The ability of asking right questions is a recipe for 

success in business – in logistics too. 

 

 However… good managers, though, are responsible 

for delivering good answers – and finally to make 

right decisions! 

 

 Key issue for logisticians:  

  

What is the best way, METHOD to deliver the best 

answers (business solutions in logistics)?  



Simulation and optimizition 

 

Simulation process 

Models 



Simulation, Simulation process 

SIMULATION – introduction: 

 Since, there is no opportunity to perform live 

experiments in business activity, simulation is the 

only option to: 

 

1) better understand the business model and/or  

2) to find the best solution (define KLPIs and business 

objectives) – optimization approach. 

 

 Simulation represents one of the tools most 

frequently implemented as a decision support 

system in SCM (management, economics). 

Mangan, Lalwani, Butcher, Javadpour, Global Logistics and Supply Chain Management,  Wiley & Sons, 2012. 



Simulation, Simulation process 

SIMULATION – definition: 

 The imitation of the operation of real-world 

process or system over time. 

 

 SIMULATION is a process of: 
 

1. building a model with data and  

2. experimenting with it (what-if)  

3. in order to develop insight into a system’s 

behavior – cause-and-effect (understanding 

business model) 

4. based on a specific set of inputs (data) and assist 

in decision-making processes (priorities/KPI). 

Mangan, Lalwani, Butcher, Javadpour, Global Logistics and Supply Chain Management,  Wiley & Sons, 2012. 



Simulation, Simulation process 

SIMULATION – benefits: 

 Better understanding of business model; 

 

 Shows the system behavior over time; 

 

 Allows to evaluate proposed strategies (different 

business options) without their live implementations; 

 

 Allows „What-if” analysis (optimistic / pessimistic) 

 

 Shows key performance indicators KPIs (defines 

business priorities) 

Mangan, Lalwani, Butcher, Javadpour, Global Logistics and Supply Chain Management,  Wiley & Sons, 2012. 



Simulation, Simulation process 

SIMULATION – limits: 

 If data is not very well structured; 

 

 There is no historical data; 

 

 There are not good practices (benchmarks) 

 

 The the benefit is too low - cost of doing simulation 

is greater than the cost of impact on the decision; 

 

 The cost of simulation is greater than the cost of 

experiment. 

Mangan, Lalwani, Butcher, Javadpour, Global Logistics and Supply Chain Management,  Wiley & Sons, 2012. 



Simulation, Simulation process 

SIMULATION – proces: 

1. Formulate / define a problem. 

2. Identify business goals and objectives. Define supply 

chain key performance indicators (priorities). 

3. Desing (conceptualise) prototype MODEL (varables).  

4. Collect test data (inputs). 

5. Develop the final MODEL. 

6. Test / verify, check the effectivnes of the model. 

7. Valid the final model. 

8. Plan and run experiments using the validated model. 

9. Analyse results and determine decisions. 

10.Evaluate the simulation process – the value of the 

model. 
Mangan, Lalwani, Butcher, Javadpour, Global Logistics and Supply Chain Management,  Wiley & Sons, 2012. 



Simulation proces 

Mangan, Lalwani, Butcher, 

Javadpour, Global Logistics and 

Supply Chain Management,  Wiley & 

Sons, 2012. 

Verification - The evaluation of 

whether or not a product, service, or 

system complies with a regulation. 

 

Validation. The assurance that a 

product, service, or system meets the 

needs of the customer and other 

identified stakeholders. 



Simulation, Simulation process 

MODELS – definition: 

 Model – simplifies and presents key cause-and-

effect relationships. 

 

 To build a model we can refer to: 

 
 business cases 

 algorithms 

 formulas 

 analytical tables 

 diagrams 

 Software solutions 

 ? 



Simulation, Simulation process 

SIMULATION – conclusion: 

 The quality of business decisions depend on the 

quality of model we use to support them. 

 

 The answer derived from simulation is always a 

hypothetic idea how the business should be run. 

 

 To build effective simulation processes it is 

necessary to adopt IT – Business Intelligence / 

Simulation software solutions. 



Simulation, Simulation process 

SIMULATION – examples: 



Simulation, Simulation process 

SIMULATION – examples: 



Simulation, Simulation process 

SIMULATION – examples: 



Simulation, Simulation process 

SIMULATION – examples: 

https://www.flexsim.com 



International Logistics  

Network optimization 

- Dilemma of geographical 

localization   



OPTIMIZATION – definition: 

 Optimization (optimality) – making the best of 

or most of something [Oxford Dictionary]. 

 

 For example: in logistics, optimisation techniques 

(MODELS) can be used to determine, define the 

supply chain network that will: 

 

1. deliver the highest level of service (QUALITY)  

  and  

2. produce minimum total transport COST. 

Mangan, Lalwani, Butcher, Javadpour, Global Logistics and Supply Chain Management,  Wiley & Sons, 2012. 

Facility location  



Facility location is related to: 

Logistics points: plants, warehouses, distribution 
centers, resources sites, etc. 

• with reference to markets (Demand), 

• and manufacturers / procurement (Supply). 

Facility location  



Simple supply and distribution network - 
example: 

Facility location  



Complex supply and distribution network: 

Facility location  



geographical localization – a MAP reference  

Facility location  



Key Business Objectives (Quality / Cost): 

1. Readiness to deliver all goods needed by our customers 

in changing demand environment. 

2. To deliver all goods in appropriate quantity to all places 

(markets, points of delivery) rapidly. 

3. To avoid high level of inventory (JiT). 

4. To ensure the highest logistics efficiency and quality 

performance standards of management. 

5. To produce the lowest possible total COSTS. 

Facility location  



Decision dilemmas: 

1. The final model can be too complex. 

2. To perform a perfect total cost evaluation is too difficult and risky. 

3. To implement IT is too expensive and too much time consuming. 

4. It is impossible to define business priorities (all is important) 

5. There is no skill, experience and/or knowledge to take full 

advantages of all scientific optimization models (linear 

programming). 

Facility location  



Decision Dilemmas: 

DECISION? 

Transport costs Maintenance costs 

- Break even-point analysis 

- Total costs analysis 

- What-if  analysis model 

- Comparison analysis 

- Make or Buy analysis 

Flat  

Rate 
Flexible 

rates 

- K CENTER problem  

- Linear programming / Solver 

Facility location  

- Dominant point analysis 

- linear programming 



 Location evaluation   

- „k center” problem 



Logistics network optimization 

K CENTER problem – definition: 

 Facility location / location analysis / k center 

problem – mathematical modeling and solution 

of problems concerning optimal placement of 

facilities (Distribution centers, plants, Main 

warehouses) in order to minimize transportation 

costs. 

 

 What is the optimal placement / location of a new 

plant or distribution center? 

 



Facility location 

- Case study  

? 



Facility location  

Project 

? 



TASK: 

Project: Facility location  

1. Indicate (point out) the most optimal (?) facility 

location. Optimal – check KLPI! 

 

2. You have to take into consideration (conditions/data): 

 

• All points of supply resources  

• All point of delivery (markets) 

• The cost of transportation (flexible rate!) 

• The different volume of goods / transportation units 

on different routes. 



How to deliver SOLUTION: 

Project: Facility location  

QUESTION: What is the most optimal facility geographical 

location? 

 

ANSWER - procedure:  

 

1. Define the appropriate KLPI accordingly to key objects 

2. Choose the formula and collect data (DOMAIN POINT) 

3. Build the model using business data 

4. Perform the experiment (model + data = solution) 

5. Deliver the answer - solution. 



Formula 

Domain Point: 

C – coordinates of the optimal point X/Y 

Mi – coordinates for  delivery points (markets) 

Si  –  coordinates for supply points (natural resources) 

Di – number of transportation units (goods to be sold) 

di – number of transportation units (material and resources) 

Ri – transportation rate for goods delivery (markets) 

ri – transportation rate for materials and resources 

Project: Facility location  



MODEL creation – METHODOLOGY  

1. Create a graph (net) over the geographical map (i.e, map of Europe) and 

put an appropriate scale on x/y coordinates. 

2. Define x/y coordinates for all points of supply (S) and demand (M) 

3. Enter all input data to the appropriate defined, structured table. 

4. Based on the presented formula perform all calculations. Evaluate 

coordinates for the new localization of plant. 

5. Point out the optimized localization of the logistics point on the map. 
 

6. Perform some „what if” analysis for different business scenarios. 

Project: Facility location  



 KLPI / Key Logistics 

Performance Indicators   

- recommended formulas 



KLPIs: introduction 

• To better control all business, logistics processes it is 

necessary to define key indicators that help managers to 

quick evaluate their efficiency. 

 

• Over the years, managers spend a significant amount of 

time to create a list of the most useful logistics 

performance indicators that can be adopted also in 

international logistics management. 

Key Logistics Performance Indicators   



Logistics Performance Indicators 

 Sales and Distribution 

• We evaluate the sales performance with reference to plan. 

• If the value is higher  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Sales Plan Performance 

by product or item 
=  

Actual unit sold for (month) 

Planned sales for (month) 
x 100  



Logistics Performance Indicators 

 Sales and Distribution 

• We evaluate the quality of distribution services / proceses. 

• If the value is higher  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Customer Delivery 

Performance 
=  

Number of items shipped on time 

Number of items due to ship 
x 100  



Logistics Performance Indicators 

 Sales and Distribution 

• We evaluate the cost level of Sales Order processing. 

• If the value is lower  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Average Cost of  Sales 

Order (SO) Processing 
=  

Total cost of SO processing 

Number of SO processed 



Logistics Performance Indicators 

 Procurement 

• We evaluate the quality of procurement / suppliers performance. 

• If the value is higher  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Supplier Delivery 

Performance (PO) 
=  

Numbers of orders (PO) delivered 

on time 

Number of purchase orders (PO) due 
x 100  



Logistics Performance Indicators 

 Procurement 

• We evaluate the quality / accuracy of inventory / procurement management. 

• If the value is higher  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Inventory Record 

Accuracy 
=  

Numbers of correct items / 

inventories due to location 

Number of all items / inventories 
x 100  



Logistics Performance Indicators 

 Procurement 

• We evaluate the warehouse work efficiency. 

• If the value is higher  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Warehouse Work 

Efficiency 
=  

The average time of delivery 

processing 

Number of warehouse employees 



Logistics Performance Indicators 

 Transport 

• We evaluate the quality of shipment services with reference to time factor. 

• If the value is higher  it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Shipment Efficiency 

(Delivery on time) 
=  

Number of shipments deliverd on 

time 

Number of all shipments 
x 100  



Logistics Performance Indicators 

 Transport 

• We evaluate the average time of single shipment. 

• The lower value it is better. 

• It is necessary to take into considaretion regional, industry standards / 

benchmarking. 

Transport Efficiency 

(Average time of delivery) 
=  

Total transport time (houres) 

Number of shipments 



Benchmarks  / Business Rations   

- review 



Benchmarking 

Dun & Bradstreet (D&B) 
 Industry norms and key business ratios 

http://www.dnb.com/ 



Benchmarking 

Dun & Bradstreet (D&B) 
 Industry norms and key business ratios 



Benchmarking 

Dun & Bradstreet (D&B) 
 Business Reports 



Benchmarking 

Wzorce branżowe 
 Bisnode D&B Polska http://www.dnb.com.pl 



Benchmarking 

Wzorce branżowe 
 Bisnode D&B Polska http://www.dnb.com.pl 



Benchmarking 

Industry ratios 
http://www.dnb.com.pl 

../Metody ANALIZ logistycznych/BENCHMARKING/Raport_D_Bradstreet.pdf


Benchmarking 

BizStats http://www.bizstats.com 



Benchmarking 

BizStats 

http://www.bizstats.com 



Benchmarking 

Free Industry Reports 

http://www.freeindustryreports.net/ 

../Metody ANALIZ logistycznych/BENCHMARKING/USA Business Ratios _ Industry.pdf


Benchmarking 

EuroStat 

http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/performance-review/ 

../Metody ANALIZ logistycznych/BENCHMARKING/annual-report-smes-2013_en.pdf


Questions ? 

• dr Marian Krupa 



Exam Questions (5): 

 Highlight the potential role of simulation in SCM decisions. 

 Explain the steps involved in simulation process. 

 What are the advantages and disadvantages of using 

simulation in SCM? 

 Explain the location analysis or „k center” problem. 

 What king of SCM decisions can a simulation model be 

beneficial for? 


