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2KOTTOG W)

2 KOTOG TOV LaOMNUATOC EVOIL O1 POLTNTEC VO ATTOKTI|GOLV YVMGT] Ko
eumelpio 6e OEpaTo OLaYEIPIONC TNEC EPOOLUGTIKNG AAVGIONC.
AIVETUL ELPOGT GTT (PNCT TOV TEYVOAOYIOV TANPOPOPIKNG KOl
emikovoviov (TIIE) yio ) Beltioon ko Tov yneloko
LETOCYNUATICUO TOV OLHOTKAGLOV KOl TNV DITOGTNPIEN ANWNC
ATOPACGEWY GTNV EPOOLUGTIKN 0AVGIOO.
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Mabnoloka arroteAécpata v

e Katavonon twv Bactkwv dtadikaclwyv tng epodlactikng alvacidag

e Katavonon twv otoxwv dtaxeipong tng alucidag agiag kal Twv Tapayoviwv KOGTOUG

* Katavonon tTwv EMImTWOoewV NG Tavdnuiag otnv edpodlaotiki aAvoida

* Katavonon tng onuaoiog TG TOLOTIKAG eEUTTNPETNONG KoL TN Snuloupylag alag yla tov TeAATn

* Katavonon twv dtadikactwyv dlaxeiplong amobnkwy, Twv cuoTnpAatwy Sdlaxeiplong amobrkevong Kat Tou opEAOUG
Q1o AUCELG AUTOUATOTTOINONG/ POUTTOTLKAG

* Katavonon kal amotipnon opelouc tn¢ edbappoyng TME otnv edpodlaotiki aAuvcida

* Katavonon, A¢loAdynon kat epappoyn peBodwv mpoPAsdnc Ntnong otnv epodlaoctikr) alvcida

* Katavonon tou poAou tou amoBepatog otnv £bodLlaoTikr) aAuoida Kal TwV LOVTEAWV ATTOOEUATOC

*  Emoyn otpatnylkwv dtaxeipiong amoBepatoc otnv epodlactiky alvcida

* Katavonon Twv otpatnylkwyv Slavopng tng €hodlactiknc aAucidag e Ta UTTEP Kal TA KATA TOUG.

e AwatuTwon mpotaong ulobetnong loT (Internet of Things) AUoewv oTnV €podLAcTIKA AAUCIOO EKTILWVTAC TO UTTO
g€etaon mPOPANUaA

* AlatuTTWon TPOTACNG ULOBETNONG AVCEWV ETTLXELPNHUOTLKNAG AVAAUTIKAG 0TNV £HodLA0TIK AAUCLOA EKTLLWVIAC TO
uTTO e€€taon TPORANUA

* Koatavonon twv TPAKTIKWY BLwolloTnTag Kat TNS onpaciag Toug yia tnv epodlaotiky alvoida \/
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Meplexopeva —

Eloaywyn otic Baotlkeg €vvoleg tng Staxeiplong tng edpodlaotikng aAvoidag
Baolkeg Aettoupyieg/ Stadikaoieg tnG £podlaotikig aAucidag, ZTPATNYLKOG OXESLACUOG,
E€utrnpétnon meAatwy - Atadikaoieg eEuTTNPETNONG, TTAPAYOVTEG TTOLOTLKNG €utTnpETNONG, Snuloupyla agiag yla Tov
melatn, deikteg afloAoynong
Alaxeiplon amoBnkwv - Xwpotaéikol Tapdyovteg, cuotApata amodrnkeuong (opyavwon Béoswv amobrikeuonc)
Awoxeiplon amobnkwv — Atadikaoieg, cuotnpata Slaxeiplong amodbnkwyv, EpaPUOYEC POUTTOTLKNG KAl QUTOHOTOTIOLNONG
MAnpodoplakd cuothpata otnv epodlaotikr) aAvoida
ITPATNYLKEG SLavoung TTpoloviwy - YITEP Kol Katd, Slavoun HEoa oTnV TOAN, LEAETEG TTEPLTTTWONG
MNpoBAedn Zntnong otnv edpodlactikn alvoida — EvaAlaktika poviéda mpoBAedng, LETPLKEG aéloAoynong, Xpron
edappoyng Aoylotikwv GUAAwV yla TpoBAedn Rtnong
Awoxeiplon amoBépartog - Tutrol amoBEpaToc, KOoTn amobepatomolnong, LOVIEAO KoL TIPAKTIKEC ATTOBEUATOC, XPrioNn
edbappoyns Aoylotikwv GUAAWV yla StatuTrwon mTapayyeAiog cupdpwva pe tnv mpoPAedn INTNoNG Kal To ETAEYUEVO
HOVTEAO amroBepdtog
O Xprion texvoloylwv loT (Internet of Things) otnv alucida aflag - OPEAN, utrootpleén ANPNG aroPpAcewy, HEAETEC
mepimtwong (Industry 4.0) =
O Xpron emelpnuatikng avaAuTikng (Business Analytics) otnv aluoida aiag —OdéAn, utmootnpen AnPng amodpacewy,
UEAETEC TTEPLTTTWONG /
O Buwowun aAlvoida alag - NPOKTIKEG, LEAETEG TTEPITTTWONG
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Digital twin for sustainable manufacturing supply chains: Current
trends, future perspectives, and an implementation framework

Stock visibility for retail using an RFID robot
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Key Supply Chain Trends
Post-pandemic 1
Resilience
Digital Supply 3
Chain Twins
4 Supply Chain as
a Service (SCaa$5)
Circular Supply 5
Chains
6 Cloud-based
Products
8 Robots and ~
Automation
S
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o A Typical Supply Chain

Supply side Demand side

| >4 .

Supplier Manufacturer Distributor Retailer Customer

BN ‘
Ikl

Product flow

v

In a basic supply chain, raw materials are procured from suppliers and product items are produced at
the manufacturers’ factories, shipped to warehouses and distributions centers, and then shipped to

retailers to reach the customers.

o
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~ Supply Network

= L R

Supplier — Manufacturer — Distributor / » Retailer Customer
Wholesaler
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Supply Chain Flows

A
v

Flow of information, material / product and funds

A SC is dynamic and the supply chain stages are connected through the flow of products,
information, and funds. These flows often occur in both directions and may be managed by one

of the stages or an intermediary.



2 Supply Chain’s Objective

SC Main Objective: Maximization of the overall Value generated

SC Value: the difference between what the final product is worth to the customer and the costs the

supply chain incurs in filling the customer's request.

In other words, SC Value = SC Profitability/ Surplus, namely the difference between the revenue

generated from the customer and the overall cost across the supply chain.

SC value ought to be shared across all supply chain stages and intermediaries and it should be

measured across the entire value chain and not in terms of the profits at an individual stage. The

focus on profitability at individual stages may lead to a reduction in the overall supply chain profits.

~ \o/
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O Supply Chain Management

Successful, Profitable SC Management achieves:
right Product/ Service,

for the right Customer,

at the right Quantity,

the right Location, and

at the right Price.
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O Supply Chain Management

Supplier — Manufacturer — Distributor/ —— Retailer ——> Customer
Wholesaler

9

‘ (6
e % ] :1 SC Costs
% VS.
g | _ »ﬁ Customer

- Service
o
/‘ level
Material / Produchon Inventory | Customer
Component Costs Costs nven'rory O

Costs . Costs Marketing
Transportation Transportation

Costs Transportation
Costs Marketing Costs P /

Costs
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SCM is difficult

BMW recently suffered production stoppage of its 3-Series sedan in Germany, China, and South
Africa, due to Bosch’s failure to supply the necessary steering gears. Aside from its 3-Series sedan,
production of BMW’s 1-, 2-, and 4-Series were also affected. While the financial impact of the
stoppage has yet to be measured, BMW is seeking compensation from Bosch for the disruption.

(source

Japan Earthquake and Tsunami of 2011 costed Japan about $210 billion. It shook SC all over the

world. Electronics and auto manufacturing facilities were flooded, and in some cases, destroyed.

Toyota, Nissan, and G.M. were forced to temporarily shut down some of their facilities in the U.S.

and Japan because they could not ship or receive required components. \/
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Supply Chain Decisions

SCM that intends to raise the supply chain surplus requires many SC

decisions.

Each SC decision is effective when it contributes to the raising of the SC

profitability.

3 types of SC decisions with

* different frequency

* different time phase during which a decision has an impact.

RN
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‘ Supply Chain Decisions Q

3 types of SC decisions that concern

* SC Strategy/ Design

* SC Planning
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SC Strategy/Design Decisions

SC design (strategic-level) decisions have a long lasting effect on the firms.
These decisions consider the structure of the SC over the next several years, namely

* resources allocation

* the processes each SC stage will perform

* the number, the location and the capacities of production and warehousing
facilities

* the products to be manufactured or stored at various locations

* the transportation modes

* the Information Systems utilized

* outsourcing SC functions

* offshoring. ~ & | 9



SC Strategy/Design Decisions

—

More SC strategic decisions
* new product design
* strategic partnerships

* supply contracts

SC design decisions are very expensive to alter on short notice.

When companies make such decisions, they must take into account

uncertainty in anticipated market conditions over the next few years.

S
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SC Planning Decisions

SC planning decisions (tactical-level decisions) are typically updated

between once every quarter and once every year.

The strategic SC configuration has already been determined and it

establishes constraints that planning must respect.

SC planning is used to take into account a demand forecast for the

coming year (or a comparable time frame) in the different markets.

Dr. C. Bardaki \/



SC Planning Decisions

~  SC planning decisions include

* which markets will be supplied from which locations

* subcontracting of manufacturing

* inventory policies to be followed

* the frequency, the timing and the size of marketing and price

promotions
Such decisions must consider demand uncertainty, exchange rates, and

competition over the decisions’ time horizon. ®)

SC planning decisions define a set of operating policies that govern *

short-term operations. 0) ,
S’ 1
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SC Operation Decisions

SC operation decisions (operational-level decisions) refer to day-to-day

or weekly decisions and they concern individual customer orders.

With an already fixed SC configuration and defined planning policies, SC
operations aim to handle incoming customer orders in the best possible

manner.

Such decisions face less demand uncertainty, because they are being
made in the short term (minutes, hours, or days). Thus, SC operation phase -~
aims to exploit the reduction of uncertainty and optimize performance. /
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SC Operation Decisions

SC operation decisions include

Dr. C. Bardaki

inventory or production allocation to individual orders
setting order fulfillment dates

generating pick lists at warehouses

generating shelves replenishment lists in stores

order allocation to a particular shipping mode and shipment
setting orders’ delivery schedules of trucks

trucks loading

placing stores’ replenishment orders



2 Supply Chain Performance Drivers

SC drivers interact with each other to determine a SC's performance in

terms of responsiveness and efficiency.

The structure, the performance of SC drivers determines if and how

strategic fit is achieved across the SC.

Good SC management makes the appropriate trade-offs between

these drivers to accomplish the desired level of responsiveness.

~ A\
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Supply Chain Performance Drivers

. Facilities/ Ymodouég: physical locations in the SC where product is

stored, assembled, or fabricated.

Inventory/ AmoUeua: all raw materials, work in process, and

finished goods within a SC.

. Transportation: moving inventory from point to point in the SC via

many combinations of modes and routes.

v\/\/ -



Supply Chain Performance Drivers

—

4. Information: data and data analysis concerning facilities, inventory,
transportation, costs, prices, and customers throughout the SC
(consider Big Data, data analytics)

5. Sourcing: who performs each SC activity such as production, storage,
transportation, or the management of information -> in-house or

outsource activities

6. Pricing: how much a firm charges for its goods and services (consider -

differential pricing, dynamic pricing) -/
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Information

the most critical SC driver

enables coordination and collaboration between SC partners

huge effect on SC decisions (consider data inaccuracies e.g.

faulty demand forecasts)

Information -> Information technology
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S Information-related Metrics

Information Quality

Forecast horizon

Frequency of forecast update




INVENTORY: WHAT

Raw material

M not processed yet
Work-in-process

M Under processing, not completed
Maintenance/repair/operating (MRO)

M Necessary for maintenance and repair of equipment
Finished goods

M Completed product awaiting for shipment

v\/\/



INVENTORY: WHAT

‘We need inventory to handle mismatch between supply and demand.
’mqior source of cost, great influence on responsiveness

’Significcm’r impact on material flow time: time elapsed between the point at

which material enters the SC to the point at which it exits.
v Throughput: rate at which sales occur
V' Inventory (l) = Throughput (D) * Flow time (T)

v Managers aspire reduced flow time -> reduced inventory

Y N N/ -



EXAMPLE

Xpovoc cuvapuoAoynong unxavng (flow time): 5 wpeg
Throughput: 30 pnxaveg/wpa
AmoBspa = 30 * 5 = 150 punxaveg

Av BEAW va LELWOW TO ATTOOELA OV OTO OO, XpeLAaleTal va
BeATLWOW ONUAVTILKA TO XpOVo ocuvappoAoynong (flow time). Agv
melpalw tn {NTnon.

MNwc va BeEATIWOW TO XpOVO CUVAPHOAOYNONC;

Y N N/ -
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INVENTORY: WHERE O

* Suppliers and Manufacturers

e Warehouses and Distribution centers




INVENTORY: WHY?

Overcome demand and supply uncertainty

Prevent stock-out incidents.

Take advantage of quantity discounts -> Economies of scale.
Hedge against inflation and price changes.

Satisfy demand during lead time between supply chain stages

Overcome production capacity limitations (e.g. stock products during
spring to satisfy high demand in the summer)

v\/\/ -



INVENTORY-RELATED DECISIONS

Cycle inventory: average amount of inventory used to satisfy demand between receipts

of supplier shipments.

v High cycle inventory -> high inventory holding cost vs. low cycle inventory with

more frequent orders (ordering + shipping costs)
Safety inventory: inventory held in case demand exceeds expectations
V' Inventory holding cost or lost-sales cost
Seasonal inventory: inventory built up to counter predictable demand variability
V' Inventory carrying cost vs. flexible production cost

Product availability level: fraction of demand satisfied on time from available inventory

~ o ®) Q)
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A MANAGER MONITORS INVENTORY-RELATED METRICS:

Average (Beginning Inventory + Ending Inventory)

Inventory =
Formula

2
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_ A MANAGER MONITORS INVENTORY-RELATED METRICS:

o

What Is Inventory Turnover?

Inventory Turnover
The ratio showing how many times a
company has sold and replaced inventory

during a given period.

Average Inventory
A calculation that estimates the value or
number of a particular good or set of goods during
two or more specified time periods.

2 Investopedia
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A MANAGER MONITORS INVENTORY-RELATED METRICS:

=

Cost of goods

Inventory sold (COGS)
Turnover ~—
Ratio

Average
Inventory
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INVENTORY MANAGEMENT GOAL O

Strike a balance between

Customer Service level
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INVENTORY POLICY @

How much to order

When to order
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INVENTORY POLICY @

How much to order

When to order







