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2 2KOTTOG _

2KOTOC TOL LOONUOTOG EIVOL O1 POITNTES VO OTTOKTIGOLV YVOGT Kol
eumelpio o€ OEpaTO OLOYEIPIONC TNC EPOOTUCTIKTC AAVGIOOC.
AlveTon ELOACT GTN YPTCT TOV TEXVOAOYIDOV TANPOPOPTKNC KOl
emikotvoviov (TIIE) yia tn BeAtioon kot Tov ynelako

LETAGYNUOTIGUO TOV O00TKOCLOV KOl TNV VTOGTNPIEN ANYNG
ATOPACENDY GTNV EQPOOIOGTIKT 0AVGIOA.
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MaOnolaka arroteAécpota —

* Katavonon twv Baowkwv dtadikaociwyv tng epodlactikng aAuvoidag

* Katavonon twv otoxwv dlaxeiptong tng advoidag aiag kot Twv mapayoviwy KOOTOUG

* Katavonon twv emmtwoswyv tn¢ mavénuiag otnv epodlaoctikr alucida

*  Katavonon t¢ onuaciag Tng ToLloTkAG eEuTTnPETNONG Kal TNG Snpoupylag aflag yla Tov TeEAATN

* Katavonon twv dtadikaowwyv dlaxeipltong amodnkwy, Twv cUCTNUATWY SLaxelplong aroBnKeuong Kal Tou opEAOUC
a1ro AUOELG AUTOUATOTTONONG/ POUTTOTIKAG

* Katavonon kat amotipnon opéAoug tng edbapuoyng TMNE otnv epodlaotikn alvcida

* Katavonon, A€loAoynon kat edpappoyn pebodwv mpoPAsPng Intnong otnv edpodlaoctiki aAvoida

* Katavonon tou poAou tou amobEpatog otnv podlactiky aAvoida Kal TwV LOVTEAWV aTTOBEUATOC

*  Em\oyn otpatnykwy dtaxeiplong amobepatog otnv epodlaoctikn alvoida

* Katavonon twv otpatnylkwv SLavoung tTng €PodLlacTikig aAUcidaC He Ta UTTEP KOl TAL KATA TOUG.

e AwatutTrwon mpotaong ulobetnong loT (Internet of Things) AUcewv otnV €dodlacTik aAucida EKTILWVTAC TO UTTO
g€etaon mpoPAnua

*  AlatuTTWon TPOTACNG ULOBETNONG AUCEWY ETTLXELPNMATIKAG AVAAUTIKAG oTNV €dpodLaoTikn aAucida EKTIULWVIOG TO
uTTO g€€taon MPORANUA

*  Katavonon twv TPOoKTIKWY BLwoLUOTNTAC KAl TG ONHOOLOG Toug yia tnv edodlactiky aAuvoida \/

~ \/
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Meplexopeva =

Eloaywyn otig Baotkeg Evvoleg tTng Slaxeiplong tng epodlaotikig aAvoidag

Baoikeg Aettoupyieg/ Stadikaoieg tng edpodlaotikig ahuoidag, ZTpaTNYLKOG OXESLOOUOG,

E€utrnpétnon melatwy - Atadikaoieg e€utrnpETNONG, TTAPAYOVTEC TTOLOTIKN G e€uTTNPETNONG, dnUoupyla atlac yo Tov

mehatn, 6eikteg afloAdynong

Aloxeiplon amodnkwyv - Xwpotaflkol TapAayovteg, cuoThpata amobnkeuong (opydvwaon B€oswv amoBrikeuonc)

Awoxeiplon amodnkwv — Atadikacieg, ouotipata dlaxeiplong amobnkwy, EPOPUOYEG POUTTOTLKNG KOL UTOMOTOTTONONG

MAnpodoplakd cuotripata otnv epodlactiky aAvcida

ITPOTNYLKEC SLAVOUNC TTIPOIOVTWY - YTTEP Kal KaTad, Slavoun HESA oTnV TTOAN, LEAETEG TTEPLTTTWONG

MNpoPAePn Intnong otnv edpodlactikn aAvucida — EVOANAKTIKA povTEAd TTPOBAEP NG, LETPLKEC afloAdynong, xpron

edapuoyng Aoylotikwv pUAAwvY yla TpoBAsn Itnong

Awaxeiplon amoBepatog - TUTTOL ATTOBEUATOG, KOOTN ATTOBEpATOTTOINONG, LOVTEAQ KOl TTPOKTLKEG ATTOOEUATOC, XPrion

epappoync Aoylotikwv GUAAWYV yLa StatuTTwon Tapayyeiioc cupdwva pe tnv TpoPAedn INTnong Kot To EMAEYUEVO

HOVTEAO QTTOBEUATOC

U Xpnon texvoloywwv loT (Internet of Things) otnv aluacida afiag - OdEAn, utrootnpen ANPNng arodAacewv, PEAETEG
mepimtwong (Industry 4.0) ~/

U Xprion emixelpnuatikng avaAuTtikng (Business Analytics) otnv aluvcida aiag —OdEAn, urootnptn AnPng amoddacswy,

HEAETEG TTEPLTTTWONG /

U Buwoiun aAvoida agiag - NMPaKTIKEG, UEAETEG TTEPITTTWONG
~ o/
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apBpa TTEPuGL

Digital twin for sustainable manufacturing supply chains: Current
trends, future perspectives, and an implementation framework

(Stock visibility for retail using an RFID robot

d....
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Key Supply Chain Trends
Post-pandemic 1
Resilience
Digital Supply 3
Chain Twins
4 Supply Chain as
a Service (SCaaS)
Circular Supply 5
Chains
6 Cloud-based
Products
Al and loT
J
8 Robots and
Automation
S
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2 A Typical Supply Chain

Supply side Demand side

| >< |

Supplier Manufacturer Distributor Retailer Customer

BN
< r

-
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

AR 7

Supplier — Manufacturer — Distributor/- » Retailer Customer
Wholesaler

v\
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C Supply Chain Flows

<& >
< >

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. \/
bt u \ / - /H
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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/
St
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Supply Chain Management

Successful, Profitable SC Management achieves:

right Product/ Service,




o Supply Chain Management

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

9
:l - @ Q
el Ty : f o SC Costs
VS.
g ... ] Customer

o Service
o
/ level
Material / PdeUCflO" Inventory : Customer
Component Costs Costs nven'rory =

Costs Costs

: Marketing
Transportation Transportation

Costs Transportation
Costs Marketing Costs S . /
Costs

~ o/
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2 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.

= S
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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.

s u g
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Supply Chain Decisions Q

3 types of SC decisions that concern

* SC Strategy/ Design

* SC Planning




Dr. C. Bardaki

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. ~ Y



SC Strategy/Design Decisions

S—

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.

i
-
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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.

et
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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. Q) J
- 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. /

RO
S 2
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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



Dr. C. Bardaki

Process Views of a Sc

A SC is a sequence of processes and flows within and between different stages/

players that combine to fill a customer need for a product.
* Cycle View of SC processes

The processes are divided into a series of cycles, each performed between two
successive stages of a SC.

* Push/Pull View of SC processes

The processes of a SC are “pull” or “push” ones depending on whether they are
executed in response to a customer order or in anticipation of customer orders.

Pull processes are initiated by a customer order.

Push processes are initiated and performed in anticipation of customer orders.

uu @
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Cycle View of SC Processes

Customer
Customer Order Cycle
Retailer ©m
[
“ 7 o
Replenishment Cycle
Distributor 0 =
s g
Manufacturing Cycle
Manufacturer é
Procurement Cycle
Supplier
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Cycle View of SC Processes

5 SC stages -> 4 SC process cycles
Each process cycle occurs at the interface between two successive SC stages.

Not every SC will have all four cycles clearly separated, e.g. firms that bypass the retailer and

sell directly to customers via their e-shops.

As we move downwards from the customer to the supplier, the number of individual orders declines
and the size of each order increases. Thus, sharing of information and operating policies across SC

stages becomes more important.

The cycle view of a SC clearly defines the SC processes and their owners. It is very useful for
operational decisions because it specifies the roles and responsibilities of each SC member and

the desired outcome for each process.

Each cycle = 6 sub-processes



Sub-processes in each SC Cycle @

Buyer returns reverse

Supplier stage flows to supplier or

markets product

third party
Buyer stage places Buyer stage
order receives supply
Supplier stage 5 Supplier stage

receives order supplies order




Sub-processes in each SC Cycle

* When customers shop online from e-shops (e.g. Amazon.com, Asos.com), the customer

order cycle is executed. A customer is a buyer and an e-shop is the supplier.

* When a retail store orders products from a wholesaler, the replenishment cycle is
applied. The retailer is a buyer and the wholesaler is the supplier.
* Within each cycle,

* a buyer aims to ensure product availability, to achieve economies of scale in ordering and

reduce the receiving costs.

* a supplier needs to forecast the customer demand/orders, reduce the order receiving costs, fill

the order on time and, overall, improve the efficiency and accuracy of the order fulfillment

process. 4

~ Y
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Push/Pull View of SC processes

Pull processes — execution is initiated in response to a customer

order.

Pull processes — reactive processes because they react to customer

demand.

Push processes — execution is initiated in anticipation of customer

orders.

Push processes — speculative processes because they respond to

speculated (or forecasted) rather than actual demand.

uu @



New SC Paradigm

Push-Pull SC

* some SC stages (typically the initial ones) are
operated in a push-based manner, while the

remaining stages apply pull-based strategy.

* The Push-Pull boundary separates push processes

from pull processes.

* Push-Pull boundary is the interface between the push

and pull processes.

~
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7 Push-Pull SC

Push-Pull
Boundary

Customers

Push processes Pull processes

SC time line

High Uncertainty

Cus'romer order arrives /
— U/
S
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(_ Characteristics of Push SC Q
o

* Low uncertainty
* Need for long-term forecasts.

* Economies of scale-> cost minimization

* Short lead time




Whe -
r Characteristics of Pull SC Q
o

High responsiveness

Reduced lead times

Decreased inventory levels at retailers and manufacturers

Decreased system variability




Traditional vs Dell PC Manufacturer

Push SC Push-Pull SC

Build/ Make to Stock

Build/ Make to Order

Demand forecasting

Demand forecasting

order and purchase

Order and purchase

components components

assemble computers Receive orders + assemble

meet demand if possible computers

* Satisfy demand

~
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Push-Pull Dell SC

Customer

Customer Order Cycle an
Manufacturing Cycle

Manufacturer

Procurement Cycle

Supplier



Dr. C. Bardaki

What is the Best for the Product?

Demand

Uncertainty

H
Pull

Push ¥

Computers Furniture B
e
=
D
Books Grocery
) H
Pull Push

Economies
of Scale



What is the Best for the Product?

> —t
) A: Higher demand uncertainty + economies of scale (production and distribution costs) are not
that important (e.g. computer industry) -> Pull
D: Low demand uncertainty + economies of scale are very important (e.g. FMCG/ grocery
industry) -> Push
* Demand is quite stable
* Delivery cost reduction matters
The longer the lead time, the harder to react to demand -> Push
Simple SC structure -> Pull, Complex SC structure -> Push
=
*product life cycle describes the stages a product goes through from when it was first thought \/

of until it finally is removed from the market.

~ \/
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What is the Best for the Product?

~ C: Lower demand uncertainty + economies of scale are not that important (e.g.

fast-moving books)
* Low demand uncertainty -> Push (e.g. traditional bookstores)
* Not economies of scale -> Pull
* 2 -> Push-Pull

Example: Amazon.com
* At the beginning: Pull SC, no warehouses, no stock
* As volume and demand increased -> could not meet service level goals +

dependent on distributor’s capacity -> Push-Pull (take the best of both) &

* Now: Amazon owns warehouses -> Inventory management adopts Push \/

strategy, while customer demand is satisfied based on a Pull strategy.

~ \/
St
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What is the Best for the Product?

B: High demand uncertainty + economies of scale
Example: Furniture industry
* High demand uncertainty
* High distribution cost due to high transportation cost.
* Solution: Push-Pull

Production adopts Pull strategy and starts when there is a
customer order. Distribution is conducted based on a Push
strategy, namely there is a fixed delivery schedule according to
which many orders are delivered in the same region.

~
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Specifying the Push-Pull Boundary

Push SC Part Pull SC Part
Acting Proactive Reactive
Obijective Minimize cost Maximize service level
Complexity High Low
Focus Resource allocation Responsiveness
Lead time Long Short
Processes Supply chain planning Order fulfillment

= S

N’




Communication Between Pull and Push SC Part

Only at the Push-Pull boundary
Through buffer inventory

Push SC part: buffer inventory is part of the output generated by the

tactical planning process

Pull SC part: the input to the order fulfillment process.

Role of Demand forecast:

takes place based on historical data obtained from the pull part
drives the supply chain planning decisions in the push part and
determines the buffer inventory.

~ Y
o~
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Specifying Push-Pull Boundary - Examples

E

2 Furniture Dell BT Amazon, Traditional

W Cadillac Peapod Eetailers C
us

M T T T to

at m

Bt ®| er

1a Production  Assembly Ilanufacturer Diztributor wtore 3

1 B B

Location of P-P boundary in various companies and industries.
The more left the boundary is, the more will reduce inventory holding cost.

= S
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Specifying Push-Pull Boundary - Example

("n

Eye Glasses Manufacturer

Manufacture
lenses &
frames

=

Distribution
Center

=

Ship pre-made
sun glasses, &
eye glass-
frames to retalil
locations

Push Erocess |

@

Finish and
insert lenses
into eye
glasses.

Pull process
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Specifying Push-Pull Boundary - Example

Drug Manufacturer

Push-Pull
Boundary

Drug Substance

Final product
buffer inventory

inventory
Drug Substance Formulating Pre-delivery Shipping &
Production & Packaging Inspection Transport
Demand-Forecast Order-driven
driven




S/ Competitive Strategy

A firm’s Competitive Strategy defines the set of customer

needs a firm seeks to satisfy through its products and

services.

It should be devised based on how the targeted customers

prioritize product price, delivery time, variety and quality.

~ \/
o’
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Competitive Strategy - examples

LIDL retailer: low prices with low perceived product quality /

service, focus on price sensitive customer segment.

Wal-Mart retailer: high availability of a variety of products,

lower price than competitors at reasonable product quality.

easylet: lower prices with low service quality in the plane.



0 The Value Chain of a Company

A firm’s Competitive Strategy aims to provide superior Value to the

customers profitably.

A firm’s Value Chain disaggregates a firm into strategically relevant
functions /processes in order to understand the firm’s cost position

and create a basis for product/ service differentiation.

et
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The Value Chain of a Company

Finance, Accounting, Information Technology, Human Resources

New
Product
Development



- The Value Chain Processes

New Product Development processes create product specifications.
Marketing and Sales processes:

v generate demand by publicizing the customer needs that the products and services will

satisfy.
v bring customer input back to new product development.

Operations processes transform inputs to outputs to create the products (based on the product

specifications)

Distribution processes either take the product to the customer or bring the customer to the product.

Finance, Accounting, IT, and HR (human resources) support and facilitate these functions.
9,

\/ e
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Service processes respond to customer requests during or after the sale. /
4



=
o The Value Chain Processes
All functions/ processes of the value chain contribute to the execution of the
company’s competitive strategy.
Each function plays a crucial role to the company’s competitive strategy i.e. to the
satisfaction of customer needs profitably.
Each function develops its own strategy, namely defines what will be its main focus,
&

what will try to do particularly well.

All functional strategies must support one another and the competitive strategy.
S

\/ e
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2 The Value Chain Processes Strategy

Product development strategy specifies the portfolio of new products

that a company aims to develop.

Marketing and sales strategy specifies how the market will be
segmented and how the product will be positioned, priced, and

promoted.

= Supply Chain strategy \/

~ o/
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Supply Chain Strategy <

Supply chain (SC) Strategy determines
v' the nature of material procurement, transportation of materials, manufacture of product or
operation to provide the service,
v' distribution of product to the customer, follow up customer service and
v' whether these processes will be performed in-house or outsourced.
SC strategy specifies which processes should perform particularly well + the role of each supply
chain entity.

Examples:

v’ Dell’s retail direct strategy where orders are processed direct from customers and the

computers are built based on customers specification.
v' Amazon decides to operate its own warehouses.

v" Walmart mandates its suppliers to put RFID tags on pallets and cases of products, in order to \/

improve inventory accuracy. o \ /

S 2
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Strategic Fit

Strategic fit leads to a company’s success.
Strategic fit means
v’ competitive and supply chain strategies have aligned goals.

v’ consistency between the customer priorities that the competitive strategy hopes to

satisfy and the SC capabilities that the SC strategy aims to build.

A company may fail because of a lack of strategic fit or because its processes and

resources do not provide the capabilities to execute the desired strategy. O

Failure at any one value chain’s process may lead to failure of the overall chain. /

~ \/
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, Achieving Strategic Fit

3 keys for a company's success or failure:
1. The competitive strategy and all functional strategies must fit together

to form a coordinated overall strategy.

2. The different functions in a company must appropriately structure their
processes and resources to be able to execute these strategies

successfully.

3. The design of the overall SC and the role of each stage must be

aligned to support the SC strategy.

Dr. C. Bardaki \/



Achieving Strategic Fit - Examples

Pasta manufacturer

Dr. C. Bardaki

Relatively stable customer demand ->low demand uncertainty
Supply is also quite predictable.

option: produce custom-made pasta in very small batches, in
response to customer orders, and shipped via a rapid

transportation means ->very expensive pasta -> customers’ loss.

Better option: mass production->efficient SC + cost reduction.



J/ o o ° °
- Efficient vs Responsive Supply Chains <
-
Efficient Supply Chains Responsive Supply Chains
Primary goal Supply demand at the lowest cost Respond quickly to demand
Product design Maximize performance at a minimum | Create modularity to allow postponement of
strategy product cost. product differentiation.
.. Lower margins because price is a Higher margins because price is not a prime
Pricing strategy ) ) )
prime customer driver. customer driver.

Manufacturing ) e Maintain capacity flexibility to buffer against
Lower costs through high utilization )
strategy demand/supply uncertainty.

Maintain buffer inventory to deal with

Inventory strate Minimize inventory to lower cost.
7 e 7 demand/supply uncertainty.
) Reduce, but not at the expense of Reduce aggressively, even if the costs are
Lead-time strategy S
costs. significant.
Select based on speed, flexibility, reliability, and Y
Supplier strategy Select based on cost and quality. quality PeeSy VG 7

~ N J 6
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MORE ISSUES AFFECTING STRATEGIC FIT

Multiple products and customer segments

Product life cycle

Globalization and Competitive Changes over time
Growing SC uncertainty

Environment and Sustainability

N



SALES
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> INTRODUCTION

GROWTH

PRODUCT LIFE CYCLE .

MATURITY : DECLINE

TIME

* Product life cycle: the stages a product goes
through from when it was first thought of until

it finally is removed from the market.

* As products go through their life cycle, the
targeted customer segments’ needs and
demand change. -> a SC strategy must

evolve as products enter different phases of
&

*
N U . Ji

their life cycle.



PRODUCT LIFE CYCLE

Later stages of a product’s life cycle (a product

Beginning st f duct's if I
€gihning stages ot a products fite cycle tends to become a commodity product)

* Demand is very uncertain, and supply may be
) y ! PRly may * Demand is more certain, and supply is
unpredictable. .
. . L . predictable.

* Margins are often high, and time is crucial to ) ) X
.. Margins are lower due to an increase in
gaining sales. ..
. e . . competitive pressure.

* Product availability is crucial to capturing the e e ] )
* Price is significant factor in customer choice.

market. . ..
) ) ) * Production technologies is well developed.
* Cost is often a secondary consideration.

Responsiveness is the most important characteristic  Efficiency is the most important characteristic
of the supply chain. of the supply chain.

"’\/ - \‘-/\



¢ 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.

~ \/
S
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Supply Chain Performance Drivers

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

stored, assembled, or fabricated.

Inventory / AmoOeua: 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.

gu\/ -



2 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

N’

6. Pricing: how much a firm charges for its goods and services (consider
differential pricing, dynamic pricing) \?/

~
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