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Decisions, questions, dilemmas...

Introduction

v' The ability of asking right questions is a recipe for
success in business — in logistics too.

v However... good managers, though, are responsible
for delivering good answers — and finally to make
right decisions!

v 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:

v 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.

v' 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:

v' The imitation of the operation of real-world
process or system over time.

v" 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:

v

v

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:

v

v

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.
2.

© 00N OhOW

Formulate / define a problem.

ldentify business goals and objectives. Define supply
chain key performance indicators (priorities).

Desing (conceptualise) prototype MODEL (varables).
Collect test data (inputs).

Develop the final MODEL.

Test / verify, check the effectivhes of the model.

Valid the final model.

Plan and run experiments using the validated model.
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



Formulate problem

L

Identify goals
and business objectives

¥

Build a initial MODEL
and collect test DATA

Simulation proces

™ the ﬁl?aLllirl'jODEL sl

' \erification - The evaluation of

' whether or not a product, service, or
Ve system complies with a regulation.

l Validation. The assurance that a
NN product, service, or system meets the

needs of the customer and other

| identified stakeholders.
Design

and run experiment
using real data

Mangan, Lalwani, Butcher,

o | Javadpour, Global Logistics and
naves resuls Supply Chain Management, Wiley &
Sons, 2012.
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Simulation, Simulation process

MODELS - definition:

v" Model — simplifies and presents key cause-and-
effect relationships.

v" To build a model we can refer to:

business cases
algorithms
formulas
analytical tables
diagrams

Software solutions
)
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Simulation, Simulation process

SIMULATION - conclusion:

v" The quality of business decisions depend on the
guality of model we use to support them.

v" The answer derived from simulation is always a
hypothetic idea how the business should be run.

v 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: -
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Simulation, Simulation process

SIMULATION - examples:




Simulation, Simulation process

SIMULATION - examples:
—
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https://www.flexsim.com —



International Logistics
Network optimization
- Dilemma of geographical
localization



racility location

OPTIMIZATION - definition:

v' Optimization (optimality) — making the best of
or most of something [Oxford Dictionary].

v' 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 & S0ns, 2012



racility location

Facility location is related to:

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

* with reference to markets (Demand),
» and manufacturers / procurement (Supply).
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racility location
Simple supply and distribution network -



racility location
Complex supply and distribution network:
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Key Business Objectives (Quality / Cost):

1. Readiness to deliver all goods needed by our customers
In changing demand environment.

2. Todeliver all goods in appropriate quantity to all places
(markets, points of delivery) rapidly.

3. Toavoid high level of inventory (JiT).

4. Toensure the highest logistics efficiency and quality
performance standards of management.

5. To produce the lowest possible total COSTS.




racility location —
Decision dilemmas:

The final model can be too complex.

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

3. Toimplement IT is too expensive and too much time consuming.
4. ltis 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).
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Decision Dilemmas: !

DECISION?

/\

Transport costs ammmdll Maintenance costs
— \

Flat
Rate

- Break even-point analysis
- Total costs analysis
- What-if analysis model

- Comparison analysis
- Dominant point analysis - Make or Buy analysis
- linear programming - K CENTER problem

- Linear programming / Solver




Location evaluation
- K center” problem



Logistics network optimization

K CENTER problem - definition:

v 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

COsSts.

v" What is the optimal placement / location of a new
plant or distribution center?




racility location
- Case study

TN




Project

Faclility location

{ ) Resources / Procurement Centers

. Markets / Distribution Centers



Project: Facility location

TASK:

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.




Project: Facility location

rlow to deliver SOLUTION:

QUESTION: What is the most optimal facility geographical
location?

ANSWER - procedure:

Define the appropriate KLPI accordingly to key objects
Choose the formula and collect data (DOMAIN POINT)
Build the model using business data

Perform the experiment (model + data = solution)
Deliver the answer - solution.

A



Project: Facility location

r . i i
rormula e NO e
S ridiSi + S RiDiMi

Dormain Point: o .
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S ridi + S RiDi
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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.

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

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

Based on the presented formula perform all calculations. Evaluate
coordinates for the new localization of plant.

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

Perform some ,what if” analysis for different business scenarios.



KLPI / Key Logistics
Performance Indicators
- recommended formulas



Key Logisiics Perforrnance Indicators :-\\’\
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«  To better control all business, logistics processes it is
necessary to define key indicators that help managers to
quick evaluate their efficiency.

KLPIs: introduction

*  Qver 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.




Logistics Performance Indicators
Sales and Distribution

Sales Plan Performance Actual unit sold for (month)

by product or item x 100

Planned sales for (month)

«  We evaluate the sales performance with reference to plan.

« Ifthe value is higher itis better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators
Sales and Distribution

Customer Delivery Number of items shipped on time

x 100
Performance Number of items due to ship

«  We evaluate the quality of distribution services / proceses.

« Ifthe value is higher itis better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators 'w

Sales and Distribution
Average Cost of Sales Total cost of SO processing

Order (SO) Processing Number of SO processed

«  We evaluate the cost level of Sales Order processing.

o |fthe value is lower it is better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators
Procurement

Numbers of orders (PO) delivered
Supplier Delivery

Performance (PO)

on time

x 100
Number of purchase orders (PO) due

«  We evaluate the quality of procurement / suppliers performance.

« Ifthe value is higher itis better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators 'w

Procurement
Numbers of correct items /
Inventory Record _ inventories due to location 100

Accuracy

Number of all items / inventories

We evaluate the quality / accuracy of inventory / procurement management.
« Ifthe value is higher itis better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators 'w

Procurement
The average time of delivery
Warehouse Work orocessing

Efficiency Number of warehouse employees

«  We evaluate the warehouse work efficiency.

« Ifthe value is higher itis better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators
Transport

Number of shipments deliverd on

Shipment Efficiency fime

(Delivery on time) x 100

Number of all shipments

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

« Ifthe value is higher itis better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Logistics Performance Indicators 'w

Transport
Transport Efficiency Total transport time (houres)

(Average time of delivery)

Number of shipments

«  We evaluate the average time of single shipment.
« The lower value it is better.

« ltis necessary to take into considaretion regional, industry standards /

benchmarking.




Benchmarks / Business Rations
- review
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Key Business Ratios

IC:

Line of Business: | MEDICAL LABORATORIES v

Asset Range: | All Asset Ranges within SIC Group ¥

Industry Quartiles




Benchmarking
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Business Reports

Gorman Manufacturing Company =ttt -~
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Benchmarking
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Bisnode D&B Polska http://www.dnb.com.pl

.. . D&B w innym kraju  Skontaktuj sie z nami
.Blsnode Bisnode D&B Polska Sp. z o.0.
[ ]

- Tel: 22533 2400

. Worldwide -
174:] Network Fax: 225332424
“Zawsze pamietajcie, ze wiasne postanowienie osiggniecia sukcesu jest najwazniejsze” E-mail:  info@bisnode.pl

Abraham Lincoln (1800-1865) pracownik D&B w roku 1859, péZniajszy prezydent USA.

Decide with Confidence

Strona giéwna O nas Produkty Aktualnosci Biuro prasowe Kontakt

> Bisnode DEB Polska Bisnode D&B Polska

» Baza danych L . . . )
Juz od ponad 170 lat dostarcza ustugi | wiedze niezbedne do podejmowania pewnych i

> Zarzad bezpiecznych decyzji biznesowych.

Wyszukaij i zamow raport

Dane o firmach na
wyciagniecie reki

> Historia Autorski proces DUNSRight™ pozwala dostarczac klientom informacje wysokie] jakosci,
» Numer D-U-N-5@ dostepne online 24 godziny na dobe. To wlasnie solidnosé informac)i jest podstawg

rozwigzarn D&B, na ktdrych polegajg Klienci firmy. Rozwigzania w zakresie zarzadzania
» Praca ryzykiem wykorzystywane sa w celu zwiekszania rentownoszci oraz minimalizowania
ryzyka w obrocie gospodarczym. Rozwigzania w zakresie sprzedazy | marketingu
umozliwiajg zwiekszanie przychoddw poprzez wyszukiwanie potencjalnych partnerdw

handlowych | nawigzywanie wspdtpracy z nowymi kontrahentami.

Produlty i ustugi ocparte =g na najwiekszej na swiecie bazie danych teao typu, zawierajace]j m
informacje o 200 milionach firm z calego swiata. W celu zapewnienia doldadnosci |

kompletnogci  informacji, stosujemy zaawansowane narzedzia zbierania  danych i
aktualizujemy nasza baze danych prawie milion razy dziennie. Nasza troska o jakosc

oznacza, e otrzymuja Panstweo najswiezsze | najbardzie] uzyteczne informacije, na » Certyfikat Wiarygodnodd Biznesowe;
podstawie ktérych podejmowane =3 decyzje biznesowe.

» Globalni kiena

» Przejrzysta Fimma

Polskie biuro powstalo w Warszawie w 1992 roku. Do dnia dzisiejszego dzieki > Czym jest numer D-U-N-S®?
proaktywnemu zbieraniu danych stworzyliémy najwiekszg i najbardziej aktualng baze o

danych, liczaca ok. 3,5 mln polskich firm. Oznacza to, ze w bazie znajduia sie wszystkie » Formularz zamédwienia na numer D-U-N-58
zarejestrowane podmioty, prowadzace dziatalnosc gospodarczg w Polsce. Od 2003 roku




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

Decide with Confidence

Analiza branzowa
badanie struktury i kondycji branzy

Analiza branzowa to finansowe opracowanie przygotowane na temat
catejwskazanejbranzylubwybranych firm,bedacych np.bezposrednimi
konkurentami.

Korzysciz analizy branzowej:

wala uzyskac obraz sytuacjiw badanych prze
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http://www.dnb.com.pl

- Wskazniki finansowe

Wskazniki branzowe s3a wyliczane na podstawie zagregowanych danych GUS, uzupelnionych o dane finansowe posiadane przez D&B o firmach zatrudniajgcych ponizej 10 oséb.

Wskazniki branzowe wyznaczono dla branzy oznaczonej SIC 5063
Firma Branza

Wskazniki finansowe
2012-12-31 2011-12-31 | 2010-12-31 2009-12-31 2011 2010 2009

Plynnosé

ﬂl Stopa biezgca 15.86 0.82vy 1.38 075y 147y 1.48 1.47
Wskaznik wyptacalnosci szybkiej 15.86 071y 1.18 0.69v 101y 1.02 1.00
Wskaznik natychmiastowy 14.36 0.25v 0.52 015y 0.18 017y 0.20

Rentownosé

Rentownos¢ netto
ﬂl Wskaznik rentownosci kapitatow wiasnych (ROE)
Wskaznik rentownosci aktywow (ROA)
Zadluzenie
Wsk. wartosci netto ? 1.23 075w
ﬂl Diug do kapitatu ? 081a 1.28a
Wskaznik ogblnego zadluzenia ? 0.43 054
Wskaznik zadtuzenia dlugoterminowego ; 0.57a 018
Wskaznik udziatlu zobowiazan diugoterminowych w kapitatach obcych (x 100) ? 70.70a 13.984
Wskaznik zadtuzenia dlugoterminowego Il (x 100) ? 36444 0154
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- by BizMiner

n' ? _' Free b

[ BizStats

Home Industry Financia

Industry Financial Repo

Biz 5tats develops industry financ

« Corporations 250 indu:

« Sole Proprietarships: 1

q by BizMiner

y 2

BizStats

Home

Industry Financials Resources N

Begin your Industry Corporation report search here:

Accommodation-Food Services-Drinking Places
Administrative-Support-Waste Management-Remediation
Agriculture-Forestry-Hunting-Fishing
Ans-Entertainment-Recreation

Construction

Educational Services

Einance-Insurance

Health Care-Social Assistance

Information

Manufacturing

Mining

Other Senvices
Professional-Scientific-Technical-Services

Real Estate-Rental-L easing

Retail

Transportation-Warehousing

Utilities

Wholesale Trade

_' Free business statistics Begin your Industry Corporation report search here:

« Manufacturing

Apparel

Chemicals
Computer-Electronics
Electrical Equipment
Fabricated Metals

Furniture

Machinery

Miscellaneous Manufacturing
Monmetallic Mineral Products
Petroleum-Coal Products
Flastics Rubber-Clay-Refractory-Glass
Primary Metals

Printing

Tedile-Texile Product Mills
Transporation Equipment
Wood



Benchmarking
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&N by BizMiner

? _| Free business statistics and financial ratios

[ BizStats

Home Resources Net Profit-Risk More Stais About

Industry Financials

Find more detailed BizMiner industry reports »

Income-Expense Statement

Furniture 2010
Sole Prop Annual Average Sales, Income & Expense

Sales 100.00%
Inventory (% of Sales) 3.54%
Cost of Sales 0.32%
COS-Labor Portion 2.94%
Gross Profit 67.60%
Salary-Wages 8.06%
Contract Labor-Commisions 1.71%
Rent 2.08%
Taxes 1.02%
Interest paid 0.25%
Amort. & Dep. 1.11%
Advertising 0.20%
Benefits-Pension 0.01%
Insurance (non-health) 1.04%
Home Office Expense 0.52%
Other SG&A Exp. 10.72%
Total Expenses 26.73%
Met Profit 40.88%
Total Direct Labor & NP 53.59%
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ROXXFORD

- Financial information on over 900
FREEIndustryReports.net U.S. industries

ndustry Reports with Financial Benchmarks and Trends to help you manage your business!
+ Discover if your start-up business can be profitable

Learn how to get real numit for your marketin

Preview important industry sales and profits fre

Review Financial Statements and calculate Busi

National-Level
Industry Preview Report

- You select your Industry -

“

SEE SAMPLE
See Sample

http://www.freeindustryreports.net/
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" ENTERPRISE AND INDUSTRY

European
Commission

European Commission > Enterprise and Industry > All topics > ... > Facts and Figures > SME Performance Review

E Yol &Y

Enterprise and Industry

2013 is likely to mark a turning point for the EU SMEs. After five years of an uncertain
economic environment, 2013 is expected to be the first year since 2008 with a combined
increase in aggregated employment and value-added of EU's SMEs. The total
employment in the EU SMEs is expected to increase by 0.3% and value-added by 1% as
compared to 2011. Preliminary forecasts expect the positive developments further
accelerating in 2014. These promising projections are backed up by other positive
signals. Over the last three years, an increasing number of Member States have seen
their small business sectors returning to an expansic f employment and value-added,
or at least a petering out of the decline. If the macroeconomic conditions hold, this
development would mark the end of the most challenging crisis the European SMEs have
experienced in the recent history.

Small and
medium-sized
enterprises (SMEs)

The SME Performance Review is one of the mair
countries’ progress in implementing the Small B
the measures from the SBA Action Plan, the revi
of SMEs in EU Member States and other 9 partne
European SMEs and SBA country fact sheets.

Reports are available here:
Brussels, 26 November 2013 - The European Co

European SMEs. The Report on European SMEs is « Annual report: 2013 (12 mB]; 2012 [3MB]
structure and importance of SMEs to the Europear
emphasised in the Small Business Act and Europe « Database for the Annual report: 201 [5 MB]

outside the EU and with the large enterprise sectq
+ Forecast methodology: 2013 '@ [264 KB]

http://ec.europa.eu/enterprise/policies/sme/facts-figures-an s/performance-review/
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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?



