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Supply Chain Distribution



S 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. \/
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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.

Operations + Distribution + Service strategy = Supply Chain strategy \
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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.

=

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

Operations + + Service strategy = Supply Chain strategy \
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Supply Chain Distribution

Distribution: the steps taken to move and store a product from the supplier stage

to the customer stage in a SC.

Distribution takes place between every pair of SC stages.

v Product parts are moved from suppliers to product assembly centers.

Vv Finished products are shipped from wholesalers to retailers.

Distribution = key driver of SC surplus, because it affects both cost and customer

=
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SC Distribution Objectives

High product/ service availability to the customers
High customer service level to satisfy customer requirements
Balanced cost vs. effectiveness

Flexible distribution networks

Dr. C. Bardaki \/



SC Distribution Network Performance

Two SC Distribution Network Performance metrics:
e Customer service (meeting customer needs)
* SC costs to satisfy customer needs

SC Distribution Network design scenarios are assessed in terms of accomplished
customer service and required costs to reach this service level.

'
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SC Distribution Network Performance

Customer service
v Product availability and variety
v Response time
v Customer satisfaction/experience
v Order visibility
v Time to market
v/ Returnability (Post-sales service)

SC costs (i.e. Inventory, Facilities and handling, Transportation and Information

Nt )
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SC Distribution Network

A set of interdependent organizations (intermediaries) involved in
the process of making a product or service available for use or
consumption by the consumer or business user.



> When distribution strategy fails

88-year-old department store British Home Stores (BHS) lost 164
stores and about 11,000 employees over the same period due to
years of under-investment and failing to adapt its retail operations to
the changing trends. BHS did not offer shoppers the opportunity to
buy products online and pick them up in-store despite the increasing
adoption of this service by competing retailers.

Operations + + Service strategy = Supply Chain strategy

~
'
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Deciding the SC Distribution Network

2 key decisions

Will the product be delivered to the customer location or picked up

from a predetermined site?

Will product flow through an intermediary (or intermediate location)?

Dr. C. Bardaki
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— Deciding the SC Distribution Network - Customers

Type Number of
(Needs, potential
Demands) customers
Geographic Order
concentration Size

et 14
Dr. C. Bardaki N’ o\ /



' —
— Deciding the SC Distribution Network - Product

Unit _ - é
Value Perishability
e Obsolescenc Technical Demand
Nature

~ L/
P
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__~Deciding the SC Distribution Network - Intermediary

Quality of Service provided

Availability of Cost charged
Intermediary policies bt

v
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Deciding the SC Distribution Network - Firm

Wants to control distribution

network Service provided

- Financial resources
Management ability



SC Distribution Network Strategies

‘Manu?acture \ ] Consumers/
[ / Industrial User

Direct Shipment

Intermediate
Inventory Storage
points

Dr. C. Bardaki

Manutacture

r

Consumers/
‘ Intermediary Industrial User

Consumer goods/ Industrial goods/ Services
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SC Distribution Network Strategies

Manufacturer Storage with Direct Shipping (Drop shipping)
Manufacturer Storage with Direct Shipping and In-Transit Merge
Distributor Storage with Carrier Delivery

Distributor Storage with Last-Mile Delivery

Manufacturer or Distributor Storage with Consumer Pickup

Retail Storage with Consumer Pickup
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Manufacturer Storage with Direct Shipping

(Drop shipping)
Manufacturer
Retailer
Customers
» Product Flow
............. < Information
Flow Q) |
\/ - u-/ \



Y. e-bay, amazon Q
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- Drop shipping
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Retailer
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Drop shipping

©

O

CLASSIC

™

CUSTONER

¢ 1-You get the items from the
supplier. You also pay them at this
time.

e 2 - The customer orders and pays
you for the product.

* 3 - You ship the order to the

customer.



Drop Shipping

p—
Cost Factor Performance
C Inventory > + Lower costs because of aggregation. Benefits are
highest for low-demand, high-value items. Benefits are
large if product customization can be postponed at the
manufacturer.
@spoﬂa@ — Higher transportation costs because of inceased
distance and disaggregate shipping.

Facilities and handling + Lower facility costs because of aggregation. Some
saving on handling costs if manufacturer can manage
small shipments or ship from production line.

Information - Significant investment in information infrastructure to
integrate manufacturer and retailer.

e \) ( 9
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Drop Shipping

Service Factor

Performance

@poase time

Product variety

Product availability

Time to market

Order visibility

Returnability

— Long response time of one to two weeks because of
increased distance and two stages for order processing.
Response time may vary by product, thus complicating
receiving.

+ Easy to provide a high level of variety.

+ Easy to provide a high level of product availability be-
cause of aggregation at manufacturer.

+ Good in terms of home delivery,
- but can suffer if order from several manufacturers is
sent in partial shipments.

+ Fast, with the product available as soon as the first unit
is produced.

— More difficult but also more important from a customer
service perspective.

— Expensive and difficult to implement.
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Manufacturer Storage with Direct Shipping & In-
Transit Merge Network
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Merge points
replace
Distribution
warehouse
centers
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Merge In-Transit (MIT)

Suppliers 3
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Merge points
replace
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\_/ B Merge In-Transit (MIT)

N’
e Cost Factor Performance
Inventory + Similar to drop-shipping (Lower costs because of
aggregation etc.)
Transportation + Somewhat lower transportation costs than drop-
shipping.
Facilities and handling + Handling costs are higher than drop-shipping at carrier;
receiving costs lower at customer.
Information - Investment is somewhat higher than for drop-shipping.
Service Factor Performance
Qsponse tlme> — Similar to drop-shipping (long response time etc.); may
be marginally higher.
Product variety + Similar to drop-shipping.
Product availability + Similar to drop-shipping. ®
Customer experience + Better than drop-shipping because only a single
delivery has to be received. )
Time to market + Similar to drop-shipping. |
Order visibility — Similar to drop-shipping.
' 8
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Manufacturer Storage with ...

Direct Shipping (drop shipping)

Direct Shipping and in-transit merge

Products are shipped directly to the
consumer from the manufacturer.

Several pieces of the order coming from
manufacturers/ suppliers originating at
different locations are merged at a carrier
hub and the customer gets one delivery.

Retailer collects the order information.

Inventory is centralized at the manufacturer.

Fits high value, low demand products with
unpredictable demand.

No more then five product sources for best
implementation.

Manufacturers can postpone customization. -> less inventory carried by manufacturers.

High transportation costs

Lower transportation costs

Better customer experience due to one single
delivery

uu ®)



— Merge in Transit example —

Cisco collaborates with FedEx.

Before:

Sourced Parts of Cisco routers were stored in regional warehouses and, then, shipped to assembly
facilities. Finished routers were held in Cisco warehouses and, then, shipped to the customers
based on their orders.

Inventory of parts and finished routers cost, facilities and transportation cost F I
Now:

FedEx provides a “Merge-In-Transit” point to Cisco. Based on the customer order, Cisco guides the
suppliers to deliver the parts to the closest to the customer Fedex merge and assembly point. The O
router is assembled at the Fedex facility and, then, shipped directly to the customer.

Less inventory and transportation cost for Cisco and better customer service. \-/

N N/
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Distributor Storage with Carrier Delivery

O O CD/f Factories

Warehouse Storage by
/ Distributor/Retailer
> Product
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Distributor Storage with Carrier Delivery

Cost Factor

Performance

Transportation
Facilities and handling

Information

— Higher than manufacturer storage. Difference is not
large for faster moving items but can be large for very
slow-moving items.

+ Lower than manufacturer storage. Reduction is highest
for faster moving items.

— Somewhat higher than manufacturer storage. The
difference can be large for slow-moving items.

+ Simpler infrastructure compared to manufacturer
storage.

Service Factor

Performance

Response time
Product variety

Product availability

Customer experience

Time to market
Order visibility

C Returnability D

+ Faster than manufacturer storage.
— Lower than manufacturer storage.

— Higher cost to provide the same level of availability as
manufacturer storage.

+ Better than manufacturer storage with drop-shipping.

— Higher than manufacturer storage.

+ Easier than manufacturer storage.

+ Easier than manufacturer storage.

T e \_/
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Distributor Storage with Last Mile Delivery

Factories

Distributor/Retailer

/ f'\ / fvwarehouse
O—’O—’O O-»O—Q Customers

» Product Flow

........... + |Information Flow
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Distributor Storage with Last Mile Delivery

'
\ Cost Factor Performance

nventory — Higher than distributor storage with package carrier
delivery.

Transportation — Very high cost given minimal scale economies. Higher
than any other distribution option.

Facilities and handlin — Facility costs higher than manufacturer storage or
distributor storage with package carrier delivery,

+ but lower than a chain of retail stores.

Information + Similar to distributor storage with package carrier
delivery,

— but it requires the additional capability of scheduling
deliveries.

Service Factor Performance

Response time + Very quick. Same day to next-day delivery.

Product variety + Somewhat less than distributor storage with package
carrier delivery,

— but larger than retail stores.

Product availability — More expensive to provide availability than any other

option except retail stores.
@omer expe@ + Very good, particularly for bulky items.

Time to market — Slightly higher than distributor storage with package
carrier delivery.

Order visibility + Less of an issue and easier to implement than
manufacturer storage or distributor storage with
package carrier delivery.

Returnability + Easier to implement than other previous options.

— Harder and more expensive than a retail network.
Dr. C. Bardaki \J
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L/ Innovation in Last Mile delivery Classic Last Mile delivery
“Smart Delivery Options” “Truck-Based Home Delivery”

(1%
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Cust Satisfaction:
SR Cs, ‘

O i Sustainability and Livability: Carbon
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Last Mile Delivery - challenges

by 2050, around 6.3 billion people, i.e.
approximately 70% of global population, will be
living in big cities (Bretke 2013).

In 2018, e-commerce itself grew by 23.3%
worldwide (Coppola 2021). | ging

in Germany, in 2023, 4.4 billion parcels were
delivered compared to the 1.69 billion shipments in

the year 2000. o

Amazon delivered approximately 6.5 billion parcels
In 2022, compared to the 3.5 billion delivered in
2019.

N/

Challenges
in Last Mile
Delivery

Sustainability
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Tesco Now: new app-based, one-hour delivery service.

Tesco reacts to Amazon’s Fresh online grocery delivery service in
London, in 2016, with one-hour deliveries (Amazon Prime Now).

Dr. C. Bardaki

Last Mile Delivery Example(1) TESCO now

They deliver up to 20 items to your door within 60
minutes from the time you place your order.

Order from a variety of 1000 products.
£7.99 a pop (or £5.99 for a two-hour delivery)

Quiqup, a London-based delivery startup, handles the
deliveries. Quiqup staff pick up the orders from Tesco
stores.

Only available in central London. ﬂ

L\ ‘ 1.*_':-;:.'
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- Last Mile Delivery Example(2)

'

R

* Tesco has made the first 2017 robot 1-hour delivery in
London.

* Six-wheeled robot, made by Starship Technologies
(Greenwich-based firm, launched in 2014).

 Amph battery-powered robots carry items within a
three miles radius of stores or delivery hubs.

e Customers track delivery progress using a smartphone.

* Robot is equipped with GPS technology, 9 cameras for
mapping where it is going, and sensors for tackling
obstacles, sensing traffic and navigating around
pedestrians.

* Tesco is very pleased by the trial. It is considering a
wider pilot later in 2017-2018, in London.

Dr. C. Bardaki



- 1.0rder placed [ / 4. Pin code sent fo .,
using app unlock robot on delivery(* * % */
s 2. 4mph robot = 9, Camero
self-driving delivers withina ¢2 can film
autonomous 3 mile radius attempted
delivery robots iheﬁsz1 and
post direct
(ADRs) (/ | \ to YouTube
3. App tracks — (o Curen]
progress for customer Youm."‘ .
Source: ROBOSHOP Tesco makes UK’s first delivery by ROBOT in trial that could change shopping forever, the SUN, \/

May 315, 2017. \
- u | ~— 9
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https://www.thesun.co.uk/tech/3691573/tesco-makes-uks-first-delivery-by-robot-during-test-of-pioneering-one-hour-delivery-service/
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https://www.thesun.co.uk/tech/3691573/tesco-makes-uks-first-delivery-by-robot-during-test-of-pioneering-one-hour-delivery-service/

-’ ~—
- Last Mile Delivery Example

-

Starship Technologies has launched an app that allows users in
Milton Keynes, UK to get their groceries delivered by its six-
wheeled robots.

* Co-op retailer has extended the "robo-shop" to hundreds
more households due to the demand.

- 81in 10 households in the Milton Keynes area have
downloaded the app to use the service, with pints of milk
topping the shopping list of grocery items to order.

- For both Tesco and Co-op, you need to place your order
using Starship Technologies' free app - you can't order via
the Co-op or Tesco websites.

- £1 delivery charge on orders at both retailers but
no minimum delivery spend.

Source:https://www.thesun.co.uk/money/8152853/tesco-calop- & .
Dr. C. Bardaki testing-delivery-groceries-15-minutes/ \/ S\ /



https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
https://www.thesun.co.uk/money/8152853/tesco-co-op-testing-delivery-groceries-15-minutes/
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self=driving autonomous delivery robots (ADRS)

st

“ Benefits in terms of Costs
« decreased operating cost - time efficiency

« Hoffmann and Prause [10] - cost of delivering one unit < 1 euro per delivery,
15 times less expensive than other delivery services

« Ostermeier et al. [28] - ADRs can reduce the last-mile delivery costs by up
to 68% compared with regular truck deliveries.

* Truck deliveries vs local hub with robots (Bakach et al. [17]) - saving in
operating costs of over 70%, and even greater in instances with customer _
delivery time windows

- Heimfarth et al. [22] - savings up to 43%. =/

~ — 41
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=4
self=driving autonomous delivery robots (ADRs)

“ Benefits
* Reduced CO2
« Decreased congestion
Challenges
« Security — risk of theft

* Implementation cost
Hiring a third-party logistics service provider using ADRs

« Speed of ADRs , Regulations, safety of people on the streets

>/
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Last Mile Delivery Software - Saa$S

Challenge: aélomiotia kat epmiotoovvn otn last-mile
nopadoon

Solution: SW platforms mou Staxetpifovtal kat BeATioTonoLouV
™ Stadlkaoia

EAANVIKEC AVOELC hip lemon.
 mynext.io meAAtnc - Cosmos Sport, N Nol eAAnviKkn

aAvoida TwANoNC EMWVUUWY oBOANTIKWV ELOWV

e www.shiplemon.com



Crowdsourced last mile delivery/
Crowdsourcing Logistics
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Crowdsourced last mile delivery/
Crowdsourcing Logistics

a network of non-professional,
local couriers (like Uber)

crowdsourced shippers

V4

* J|ocal couriers are paid based
on the number of hours
they work

e work hours are flexible

* They are not Amazon
employees but partners.

Food providers

Customers

- L

-
(4) Deliver food
Y Ol @
&5 Ul 4
|
A Shared
: i Crowdsourced
| " T riders
I >&\\ i \
| . L
. s s,
| | [
l g : (3)ASS|gn
) itifoiit ) ) delivery
| v | routes
' .
|
e (Cloud ™
(2) Accept orders
Food cloud
e u

(1) Order by computer

or smartphone

/
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Crowdsourced last mile delivery/
Crowdsourcing Logistics

Companies do not worry about warehouse operations, fleet management, or
employee benefits — thereby offsetting some of the high costs and complex
logistics associated with on-demand delivery.

Better customer experience
e greater control over the shopping experience
e speed (one-hour delivery)
e visibility into the delivery process.
e desired time slot for delivery

* track their packages along the way (receive SMS text alerts, push
notifications, or even GPS tracking on their smartphones).



Crowdsourced last mile delivery/
Crowdsourcing Logistics

Workforce issues

Companies lose complete control of the management of delivery schedules and
workloads.

* brand damage

e any of the outsourced shippers fail to deliver on time

e poor face-to-face interaction between the outsourced shipper and
customer

Cost (delivery and ecommerce infrastructure) - the fees can be as high as 35%
of the total order value.

suburban and rural markets — are bike, foot and motorcycle fleets available?



Manufacturer/ Distributor Storage with Customer
Pickup

Q Q Q v@ VO‘V Factories

/ Cross Dock DC

- .
0‘ *
. .
o u . . .
3
o L] . . * s *
* » . .
. '0““‘
.
* ““
Retail 1
4 | S
L ]
u

L}
[ ] ] .
[ ] n .
n .
- -

o [ st

‘d A b 5\ //4 A > ) \\
-/ R \ \
SEHOOOO OO O customers -
» Product Flow — — —p Customer Flow J
........... » Information 9, (/i

-t 48
Dr. C. Bardaki Flow \/ -\ /



J /

Dr. C. Bardaki

Pickup

Cost Factor

Performance

Inventory

Transportation

Facilities and handling

Information

Can match any other option, depending on the loca-tion
of inventory

+ Lower than the use of package carriers, especially if
using an existing delivery network.

— Facility costs can be high if new facilities have to be
built.

+ Costs are lower if existing facilities are used.

— The increase in handling cost at the pickup site can be
significant.

— Significant investment in infrastructure required.

Service Factor

Performance

Response time

Product variety

Product availability

Customer experience

Time to market
Order visibility
Returnability

+ Similar to package carrier delivery with manufacturer or
distributor storage. Same-day delivery possible for
items stored locally at pickup site.

Similar to other manufacturer or distributor storage
options.

Similar to other manufacturer or distributor storage
options.

— Lower than other options because of the lack of home
delivery. Experience is sensitive to capability of pickup
location.

+ Similar to manufacturer storage options.
— Difficult, but essential.

+ Somewhat easier given that pickup location can handle
returns.

- N/

N/
butor Storage with Customer



Customer Pickup Example: Amazon Locker

* Self-service delivery location to pick up and return your Amazon.com
packages.

* Launchedin 2011 in USA and UK.
* Pick up your package at a time that's convenient for you.
* Free of charge

* Once the package is delivered to the Amazon Locker, you receive an e-
mail notification with a unique pickup code that includes the address and
opening times for your selected Locker location.

* Items with shipping weight < 20 Ibs.

* Packages must be picked up within 3 days.
\/ et
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Amazon Locker

\ o’ N

ABC123



http://www.eagles-meadow.co.uk/amazon-locker.html
http://www.eagles-meadow.co.uk/amazon-locker.html
http://www.eagles-meadow.co.uk/amazon-locker.html
http://www.eagles-meadow.co.uk/amazon-locker.html
http://www.eagles-meadow.co.uk/amazon-locker.html
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J Skroutz.gr Points

Anpidoc 2021, n Skroutz Last Mile

KoL LE NAEKTPLKA Bav pe 0% ekmourt) pUTWV
Slvel Tn Suvatotnta otov KatavaAwthy va avtopeipel tov Stavopéa e tip, HEow evog link mou Aappavel oe
SMS e to épag TnG mapadoonc.

“Skroutz Point” - onpeia avtopatng napaiaPnc tou Skroutz,

EVTOC 3 NUEPWV ATIO TN OTLYUA TIov To d€pa Ba ptaoel oto locker, pe eVEAKTEG wpeg mapaAaBnig

0 katavoAwtng Balel ta mpoidvta T EMAOYAG TOU 0TO KAAAOL,

eTAEyeL mapadoon oe eva ano ta 24 Skroutz Point,

AQUBAVEL EVNUEPWON KAl TOV TPOCWTILKO KWOLKO PIN péow SMS kat mapaAapfavel tnv mapayyeAia tou,
EVTOG 3 NUEPWV.

24 -> 250 og ABrva Oscoalovikn to 2022

Cityzen =5 points

1 - MTtEC OTO TIAPKLVYK KOl PWTNOE TOV UTTAAANAO TTOU VA TTAPKAPELG TO QAL GOV yLa TNV apaAofn ano
Skroutz.

2 - AdpoU oou umodeifel o uMAAANAOG TOU TTAPKLVYK TTOU va oTaBUEVOELG, KateuBUvoou pog to Skroutz
Point.

3 - Bpeg to SMS mou oou €xel oteileL n Skroutz pe to pin tng Bupidac cou.

4 - MANKTPOAOGYNOE TO pin 0TO MANKTPOAOYLO Kal tatnoe Enter. H Bupida oou Ba avoifel avtoparta.

5 - Napalafe to Sepa amnod tn Bupida kat Befatwoou OTL EKAELOEC KAAQ TN Buplda yLa Tov EMOUEVO.

H skroutz éinAaociaoce ti¢ nwAnoeig tn¢ ano ta 19,85 skarouuvpia eupw mov ntav to 2019 os 38,8
ekaroupvpla eupw to 2020. A )
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Retail Storage with Customer Pickup
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Retail Storage with Customer Pickup

Cost Factor

Performance

Transportation

Facilities and handling

Information

— Higher than all other options.
+ Lower than all other options.

— Higher than other options. The increase in handling cost
at the pickup site can be significant for online and
phone orders.

— Some investment in infrastructure required for online
and phone orders.

Service Factor

Performance

Product variety
Product availability

Customer experience

Time to market

Order visibility

Returnability

+ Same-day (immediate) pickup possible for items stored
locally at pickup site.

— Lower than all other options.
— More expensive to provide than all other options.
Related to whether shopping is viewed as a positive or

negative experience by customer.

— Highest among distribution options because the new
product has to penetrate through the entire supply
chain before it is available to customers.

+ Trivial for in-store orders.
— Difficult, but essential, for online and phone orders.

+ Easier than other options because retail store can

provide a substitute.
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Pickup Discount
Save even more.
Enjoy extra savings with a discount on select
items! Just order online and choose to pick it
up at store.

Shop Pickup Discount »

« Pickup Discount FAQ

Pickup

Shop with ease.
Choose store pickup for your online order and
we'll email you when it's ready.

Shop Pickup ltems »

Walmart Example

Walmart > <
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Walmart > <

Pickup Today

Fast & free.
Get what you need fast with same-day pickup!
Look for items marked with FREE Pickup

Today:

Shop Pickup Today *

« Pickup Today FAQ

Grocery Pickup

Easyas1,2,3.

Simply place an order online at
Walmart.com/grocery, choose a timeslot and
your items will be loaded directly into your car
for free!

Shop Grocery *

Walmart Example




Selecting Distribution Network Design

Most companies utilize a combination of distribution options.

The distribution network designer considers: product characteristics,

customer needs and firm’s strategy.

Fast moving products are best stocked locally and customers can either
pickup them from retail stores directly or have them delivered.

Slow moving items can be stocked at a regional distribution center from
where they are shipped to the customer within a day or two.

Very slow moving items best fit drop shipping.

Dr. C. Bardaki N’



The Use of Drones for Last-Mile
Delivery: A Numerical Case
Study in Milan, Italy



Elcaywyn

. H peAetn e€etalel av ta drones pumopouv va urtootnpiéouv
Buwoua kot armodotika tic napadooelc last-mile octo Mihavo.

. To evbladpepov eotlalel o€ TPELC OLAOTAOELG: TIEPLPAAAOVTLKN
Buwolpotnta, AsLToupYLKN artodOTLKOTNTA KOl OLKOVOLLLKN
BuwoLlpotnta.

. Ta drones Bewpouvtal EAKUOTLKA EMELON Elval NAEKTpOKivNTA,
TIOPOAKAUTITOUV EPOC TNC 0OLKNC OUPOPNONCE KOl UTTOCYOVTOLL

TaXUTEPN €€UTINPETNON.



Elcaywyn

Ta pun emavépwpeva agpookadn, KabBwc eival nAektpokivnta,
NMPOocPEPOUV TTAEOVEKTAUOTO OTTWC:

° NMEPLPLAANANOVTLKEC ETUMTWOELG,
° KUkAodopLakn cupudopnon octouc SPOUOUC
° nopadoonc.

H €psuva teplthapBavet:

1. pa armodoxNC TwV Xpnotwy,
2. U yLot TouC popeic epodLaoTIKAC
3. YLOL TOV ETILXELPNOLAKO OXEOLAOUO



MeOodoAoyia

. survey XpnoTwyv - ouykpivovtal 4
uEoa TTapadoonc: popTnyo,
TTOONAQTO, OKOUTEP KalI drone.

Drone Delivery System Drop-off

* Ta BaoiKa XapOoKTNPIOTIKA
acloAoynong €ivai: vauAog
TTapadoong, Xpovoc TTapadoong
KAl agia ayaou.

* 2TN OUVEXEIA, T ATTOTEAEOUATA

LETAPEPOVTAI OE OEVAPIO
epappoync yia to MiAavo.



Mupnvoag tou paper
H ueAETn opyavwvel 1o TTPpoBANUa yupw atro
TEOOEPIC Baaikoug agovec: routing, drone
assignment, charging infrastructure kai fleet
sizing.
2 UVEKTIMA {nTAMOTa a0@AAEIQC, ACIOTTIOTIOC
Kal TTEPIBAAAOVTIKWYV ETTITITWOEWV.
Aivel 101aiTEPN BapuTnTa o€ dUO EPWTAMATA:

* AV Ol XpNOTeC Ba eTTéEAEyavV TTOPADOCT PE
drone avTi cuuBATIKWY JECWV,

e AV EVA TETOIO ETTIXEIPNMATIKO MOVTEAO gival
OIKOVOUIKQA BIWOIYO YIa £vav TTAPOXO

logistics. o (U

Estimated Flight Time (min) évavr Payload Weight (kg)
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User Survey <

100

H £€psuva eKTiUNOE TNV atTo00XN TWV OTWV ATTEVOVTI OTNV
P MN N XN XpPn N ATTAVTNOEIC

TTapadoon Ue drone g€ oxeEon ME TTIO TTAPAdOCIOKEC AUCEIC.
['la ayaBd upnAnG aciag, o Xpovog TTapadoons avadeixOnke we o
ONMAVTIKOTEPOC TTAPAYOVTAC ETTIAOYNG.

['la ayaBd xapnAng aciag, heyaAuTepo BAapog dOBNKE OTO KOOTOG
TNG TTapAad0oConG.

Apa, n ¢nTnon yia drone 0ev CcapTAaTal JOVO aTTO TAV TAXUTNTA,
QAAQ KAl ATTO TO €i00G TOU TTPOIOVTOG.

N (U > )



- User Survey

il

To drone gu@avideTal WS N O EAKUCTIKN
ETTIAOYI OTAV TTPOCPEPEI TTOAU ypryopn
TTapadoon.

H avTaywvioTIKOTNTA TOU HEIWVETAI aloOnTd
OTAV O VOUAoC uTtrepPaivel Ta 3,75 € ava
QTTOOTOAN.

AvVTIOTOIXA, TO TTAEOVEKTNUA TOU
ATTOOUVANWVETAI OTAV O XPOVOC TTapadoong
CETTEPVA Ta 28,5 AETTTA (TTPOTIMOUYV scooter(

To BACIKO CUMPTTEPAOHA €ival OTI N aTTod0X!)
£CAPTATAI ATTO £VA OTEVO OUVOUAONO
TaxuTNTAC KAl TIUNG.
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— Drone

Cost of the drone [€/delivery]

Van
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Bicycle



- Operational sizing — anoteAé¢opata yia to MAdvo
M
< H peAetn peTappadel Tn OuvnTIKn ¢nTnon 350K - number of daily deliveries in
O€ ATTQITNOEIG OTOAOU KOl UTTOOOHWV YIa the city of Milan at about 350,000
QOTIKN €Epappoyn. * 5% of these deliveries can be

. . . delivered by drones.
2.T0 ogvaplio Tou MiIAavou ecetaloval >

NUEPNOIOC OYKOC TTAPAOOCEWVY,
XpPovoeuaiodnTa dEpaATA, avVayKaiog
apIBuOC drones Kal aplBuocg depots.

Ta atroteAcouaTa OEiXvouv OTI N

UTTNPECIO aTTAITE OpyavVWHEVN UTTOOOUNA j‘e‘gftm”e” Depot
KOl OXI MEMOVWMEVN XpNnon drones. 15 daily
deliveries /

H €1TIXEIPNOIOKNA OKOTTIMOTNTA TTPOKUTTTEI drone
LOVO OTAV O OXEDIAOUOGC OTOAOU Eival
ouuBaTocg pe Tn ¢nTnon. Y s



OwKovouikn avaAvon — Bacika eupAuato

"H oikovouikr} agloAoynon mrepIAauBavel
KOOTOG drone, ouvTtripnon, KatavaAwaon
EVEPYEIOG Kal £500a ATTOONKNG. S } R
2.TO £ceTalOUEVO OEVAPIO, N UTTNPETIa g 0

kaBioTaTtal KEpOOPOPA PETA ATTO TTEPITIOU @ (Q Q%
Tpia £TN AgITOUPYIAG. i ’

Kootoc avd Mapadoon

To break-even eTmiTuyxaveTal OTO TPITO £T0C, ,
OTOIXEIO 101aITEPA TNPAVTIKO YIa TTIOAVO I i I
£1T£V6UT'£I r,] TrdeXO IOQIStICS Kootog ava napadoon oe i Kootog ava napadoon

KaOapeC NUEPEC ' Kata tn didapkela
! Kakokaipiag L

H 1iun 3,75 € ava mapadoon TTPOKUTITEI WG
BEATIOTN 1I00pPOTTIO JETACU ATTOOOXNG o)
XPNOTWYV Kal OIKOVOUIKAG BIWCIuoTNTAG.

N/ - ),



ZUYKEVTPWTLKA APLOUNTIKA AMOTEAECHOTA

3,75 € — KPIOIYO/BEATIOTO €TTITTEDO XPEWONG AVA TTAPADdOCN

28,5 AeTITA — OpPI0 XPOVOU TTEPA ATTO TO OTTOIO MEIWVETAI N
EAKUOTIKOTNTA TOU drone

3 £€TN — XPOVIKOC opilovTac £TTiTEUCNC break-even kal yetapaong
o€ KepOOPOpIa

18 TTapadooeIc ava drone — eVOEIKTIKN NUEPNTIA TTOPAYWYIKOTNTA
oTO oevaplo Tou MiIAGvou

—"
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2u{NTNoN TWV AMOTEAECUATWV

"Ta drones dev uttepEXOUV TTAVTA

UTTEPEXOUV OTAV O TTEAATNG ATTOTIUA EVTOVA
TAV TOXUTNTA KOl OTAV N TIMN TTAPAMEVE!
EAEYXOUEVN.

H texvoAoyia gival KataAANAGTEPN VIO
ETTEIYOUOEC N UYNANG ACIOC ATTOOTOAEC
Tapad yia Kade €idocg last-mile TrTapadoonc.

H olkovouIkn BIwaigoTnTa £€apTATAl ATTO
TNV KAIJAKQO AEITOUPYIAG KAl ATTO TNV
uTTap¢n KatadAAnAou dikTUuou depots Kai
OTOAOU.

ETTOMEVWCG -> OTOXEUNEVN KAl OXI
VEVIKEUMEVN UI0BETNON TWV drones.

Napadoon pe drone

Pros

MELWHMEVN
OuHPOPNON

XapunAoTEpPEC
EKTIOMTIEC

EAaylotn
aAAnAenidpaon

OLKOVOULK
BlwaolpotTnTa

YypnAo

gvdlagpepov
TWV XPNoTwy

N/

Cons

KavovioTiKol
TEpPLOPLOpOL

Meploplopol
A0 TLKWV
TEPLOYX WV

Meploplopoi
pnataplac

MeptBAAMOVTLIKEC
ETUMTWOELC

=
YBpPLOIKEC

AUOELC /
\ ),



JUMTTEPACHOTO

H peAETn KaTtaAnyel 0TI Ta drones atroTeAoUV PeAAIOTIKNA ETTIAOYN VIO
Biwolueg TTapadooclc last-mile oe aoTIKO TTEPIBAAAOV, UTTO
OUYKEKPIMEVEC TTPOUTTOBECEIC.

To 1IoxuUpOTEPO EUPNUA €ival OTI N ETTITUXIO TOUG KaBopileTal aTro
TNV IC0PPOTTIA AVANETA O€ XPOVO, KOOTOC KaI TUTTO OTTOOTOANG.

['la To MIAGvo, TO ogvaplo epapuoyng OiXVEl OTI UTTAPXE!
ETTIXEIPNOIAKN KAl OIKOVOUIKI OKOTTIUOTNTA O€ JECOTTPOBEOHO
opidovTa.

Apa, Ta drones UTTopouV va AEITOUPYNOOUV WG CUUTTANPWUATIKE
AUan logistics pe gagr opeAn yia ETTIAEYUEVEG KATNYOPIES ¢)
TTaPAdOCEWV.



KaAn ocuvexela

cleobar@hua.gr
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