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 R.Z. Farahani, S. Rezapour & L. Kardar, Logistics Operations
and Management, Elsevier, 2011.

* G. Ghiani, G. Laporte & R. Musmanno, Introduction to Logistic
Systems Planning & control, Wiley, 2004.
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Sets

I = potential plant locations for collection/inspection
J = fixed recovery locations
K = fixed disposal locations
L = fixed customer locations

Variables

Y. = | if a collection/inspection center is open at location i
I 0 otherwise

X;; = number of returns from customer [ to collection or inspection center i
Z;j=number of recordable items transferred from collection or inspection center i to

recovery center j
Wi =number of scrapped items transferred from collection or inspection center i to dis-

posal center k
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Costs

cfy; = transportation cost for a unit of returned items from customer center [ to collection
or inspection center i

cs;; = transportation cost for a unit of recordable items from collection or inspection cen-
ter [ to recovery centers j

¢t = transportation cost for a unit of scrapped item from collection or inspection center i
to disposal centers k

caf; = capacity of the collection or inspection centers i

cas; = capacity of the recovery centers j

j
cat; = capacity of the disposal centers k

Parameters

d = average percentage of disposed items
r; = number of returned items from customer [
r; = fixed cost to set up collection or inspection centers i

vinvvwy Rrozheha.ir Sy AEEIS ol LS § ULie 9bls &2 yo o2 5175



@\).ch\ﬁu_;gj&.adm

AT @\4 o

Min  Z=> fY,+> > cf X+ > csZ; + > > cl,W,

el leL iel el jed el keK

OV pmne 408 (59l pan Ciga (panal e

X, =T VlielL ch o wag
Z e Ol ise ) (A58 g

iel

s e S e o YIS Gl o)l e
ZZ{}:“_G‘JZ){H \?’ 1el o .
jel = s A0k SN e
Zwmzdzh V iel 9608 e N o Y8 ha o)ls e
ke K =y uLuLA )S\)A

vinvvwy Rrozheha.ir Oy BRI ol LS § ULio 9bls &2 yo oy 575



@\).L LS‘J% @h.\\.i.a dJ.A
ZX“-EYE-CME- YV iel O sl pen Sedy S Jdas Gijguayn o

ZZU <cas, Vied oslaih Se bl fSla Cule ) Gga (paal o

iel

D W, <cat, VKkeK  cluln Sk jShn Cile ) G e

iel
Y;e{0,1} V iel

0=Xy;,Z;j, Wy V i€l jel, kekK, leL

vinvvwy Rrozheha.ir Oy AEEIS ol LS § ULio 9bils &2 yo oy Sl



2 g 22 jee 1w
stu_link@yahoo.com

94 >\

www.Prozheha.ir OBl Bl by Gl g wllio sgbils x> w0 (p 555 3



PES EVEN EUVEREIEN
e Gy ) oy ) L bl )

Supply Production Distribution

Inspection/

Redistribution Re-processing Separation Collection

Disposal |"'|
I

Primary Water, air, soil Emidaions

resources €— l T Waste

v
Effects Dispersion transformation \/

wavw Rrozheha.ir OBl Bl sl LS g wllio 5glils x> wo (1 555 I




@\).L: LS‘J% @M\S\.A dA.A

3 IS .~.. IS s . i
..-l-'-;_l' -""IH
[\ —0 - |
,rf:] D-IT-.__ - - N H‘. [ Producers;

Diposedof  (a===p o [ | Drﬂﬂtﬁl}fﬂfnﬂiﬂg

{ Intermediate centers &

O Disposal center

A Customer zones i

— Product flow 4= Refurn 1tems

warwy Rrozheha.ir Sy BRI ol LS § ULie 9bls &2 yo o2 555 32



Parameters:

J€J ={1,2,...,m}.mdex of potential location sites for both producers and remanufacturing centers.
ke K ={1,2,...,mn}. index of potential location sites for intermediate centers,
(el =[1,2,...,n}. index of customers.

fi  =fixed cost of sefting up a producer at sife ]

fr; =fixed cost of sefting up a remanufacturing center at site .

fep  =fixed cost of setting up an infermediate center at site &

h;  =product demand at customer sife .

hr;  =available quantities of return-products ready for recovery at customer 1.
cp; =it production cost at producer .

cfy  =unif reprocessing cost at infermediate center k.
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Cj

CCik

Crg j

ced

crd

= it remanufacturing cost at remanufacturing center .

= cost of shipping unit product (including remanufactured product) from producer j ot remant-
facturing center j to customer .

= cost of sending unit refurn-product from customer 7 to tntermediate center k.

= cost of sending unit checked refurn-product from tntermediate center o remanufacturing
center .

= it disposal cost at mtermediate centers (this cost1s assumed to be the same for all infermediate
centers)

=unit disposal cost af remanufacturing centers (this cost i3 assumed fo be the same for all
remanufacturing centers).
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f = percentage at which the return-products will be disposed of at intermediate centers (this per-
centage 1s assumed to be the same for all intermediate centers).

= percentage at which the checked return-products will be disposed of at remanufacturing centers
(this percentage is assumed to be the same for all remanufacturing centers).

Decision variables:

f = 1. if a producer 1s located and set up at potential site J, 0. otherwise.
YR;  =1.if aremanufacturing center is located and set up at potential site ;.
0, otherwise,
YC;  =1.1if an intermediate center is located and set up at potential site k.
0, otherwise,
X;  =fraction of product demand at customer 7 which is met by producer j or remanufacturing center

j or a combination of them located at J.
XR;yj =fraction of quantity of return-products at customer 7 that is taken back through intermediate

center k to remanufacturing center J.
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Xoq + Xog + Xpe + X7 — X, =0
X3q4 + Xgg + Xgg + X37 — X5 =0
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City Logistics
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Essential to most economic and social activities

— Vital link in the supply chain from producers to customers: supplies of
stores, offices, and homes

— The means to keep cities clean

— Major source of employment

* Major disturbing factors

— Interference with passenger traffic
— Cities are polluted
— Cities are not safe...
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« Commercial distribution to supply stores, offices, industries,
tourist infrastructures,...

* Individual pickup and delivery activities at private addresses,
stores, companies, offices,..

* Express and regular couriers services

e Access to major (intermodal) facilities: ports, airports, rail
yard, terminals,...
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* Average load or empty movement levels
— Rome: 75% of truck trips for 1 destination only
— Average vehicle load < 20% of vehicle capacity

* Volume rapidly increasing

— E-business, Express courier, Door-to-door, Reverse logistics

* Major and heavy world-wide trend: urbanization

— Large cities become larger
— More cities become large
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* Congestion, noise, safety, pollution,...
* Urban network critically congested
* Fierce competition for street and parking space

* Double (triple) parking of trucks for pickup and delivery
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* Analyze. Control, reduce freight vehicle movements within
cities to:

* Reduce congestion & Pollution & increase mobility
* Improve living conditions

e Reduce/control number and dimensions of freight vehicles
operating within city

* Improve efficiency of movements
 Reduce empty vehicle-km
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e Stop considering each shipment and company individually

 Consider them as components of an integrated logistics
system

e Consolidation and coordination

— Coordination of shippers and carriers

* Consolidation of several shipments of different shippers, carriers, and deliveries by
the same vehicle
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* Centralized distribution

* Vehicle route planning

* Tracking and tracing

* Environment friendly fuel

* Schedules delivery (fixed window periods)
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Transport Goods Handling Information
Function Function Function
Node Freight terminals » Off-street loading and
(Distribution centers) parking facilities
Link Road construction > On-street loading and » Road traffic info o
parking bays system
— - arking guidance info—
Mode » Lmi.r emission vehicles, » Vehicle tracking
Electric vehicles, etc. system
Operation | » Cooperative delivery » Vehicle routing system
S » Cargo info system
Control » Truck ban, size/weight » Loading and parking
restrictions, allocation of time limits
truck routes/lanes, etc. > Buil ding ordinances
Market 6 > Road pricing » Parking charges
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Single-Tier Single —CDC
City Logistics

Customer Zone

I
City Distribution
Center (CDC)
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Single-Tier Single —CDC
City Logistics

* Based on the utilization of a facility where shipments are
consolidated prior to distribution : CDC

* Most activities are related to distribution and less to pick up
e Limited number of shippers and carriers
* Used in most projects, including the pilot implementations

* Limited usage of Intelligent Transportation System
technologies
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Satellite City Logistics

p i
Customer” '

Satellite
E% City -freighter

l& Urban-truck

City Distribution
Center (CDC)
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Satellite City Logistics
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Satellite City Logistics

e Main ldea

» Urban-trucks move cargo from CDC to satellite platforms

» Urban-trucks travel as little as possible through inner city
» No storage facilities at satellite platforms
» Vehicles are loaded as fully as possible

» Reverse operations as well
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Satellite City Logistics

* City Distribution Centers

» Link the city to the region, the country, the world

» Located close to access or ring highways or within air, rail
or navigation terminals

» Accommodate long-haul vehicles and urban vehicles
» Storage and sorting/consolidation activities
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Satellite City Logistics

e Satellite

» In large cities limited number of CDC located far from
central city,
» longer vehicle trips,
» Difficulties in fully using the vehicle capacities

» |dea: bring cargo closer to inner-city by fully loaded urban
trucks, transfer to small energy-efficient vehicles for circuit
delivery

» Better vehicle utilization
» Optimize the system for total system cost
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Satellite City Logistics

e Satellite

» Very light structure
» Use existing facilities (e.g., city bus terminals)

> Transfer direct from vehicle to vehicle
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Satellite City Logistics

* City-freighter
» Relatively small capacity
» Standardized
» Environment-friendly: electric or hydrogen-based
» Travel along any street in the city-center area

» Several types in terms functionality: box design,

loading/unloading technology, capacity.
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Satellite City Logistics

Issues and Decisions:

* System Design
» Location and design of CDC
» Location of satellites and customer allocation
» Fleet dimensioning
» Urban-truck corridors

e Short-term planning

* Real-time operation, control, and dispatch of vehicles
and terminal activities
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Challenges facing megacities

Economy Urbanization Traffic

Competition Growth Growing City Population Number of Vehicles

Inflation Service Sector Security Traffic Time Index

Employment Investment Urban Diseases Trucks Transporting Goods

Structural Change Consumer goods Congestion

Logistics Environment

Low Truck Utilization gl pri. )0 IR . B B City Image Green Agenda
Transparency Logistic Costs : : Local Air Pollution

Supply Chain Agility / Reliability S Sl i : co2 NOx Noise

Complexity of Last Mile T e | Quality of Live

vinvvwy Rrozheha.ir Oty AEEIS ol LS § ULio 9bils &2 yo o2 589



Benefits of City Logistics

Urbanization

Economy Traffic

,,,,,
!

Logistics Environment

City Logistics |

{1l .. Ji=2r ) (g ;
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City Logistics: Values for a Sustainable

Logistics
Improved efficiency

Traffic
Improved streets situation

Environment
Reduction of pollution

Economy
Improved GDP & tax income

Urbanization
Improved quality of life

City
Improved image

vy RProzheha.ir

Future

+ Higher supply chain agility

» Optimized timing of deliveries (off-peak hours)

+ Less stock outs

+ Increased load factor from ~40% to >95% due to consolidation of deliveries

+ Substantial reduction of trucks going into and leaving the city, by ~50%
+ Reduction in congestion resulting in increased average speed of travel

+ Reduction of emissions and noise related to freight traffic, by ~70%
+ Utilizing hybrid or e-vehicles for additional pollution reduction

+ Reduction in logistics costs
+ Spill-over effects on other business sectors

+ Citizens take advantage of reliable supply of goods

+ Municipalities that implement City Logistics will become a role model for innovation and

sustainability

+ Increased security level through full transparency
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Hospital Logistics
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Large Savings for the National
Health System in London

Operated by DHL since 1998

KEY FACTS
. : » Consolidated deliveries for
oy e hospitals in London

» Substantial expenditure savings

» Improved procurement for NHS
' in UK achieved 100 m GBP
g | saving in first 3 years

AN »
= “{;__;’_;___-
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Hotel Logistics
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Logistics Management for the
Venetian Resort in Macau (China)

» Operations went live in 2006

KEY FACTS

» 3300 hotel rooms, conference center,
casino, event arenas, mall and
restaurants

» Consolidation and deliveries to all
stores

» In-bound dock management
» Inventory management
» Laundry transport
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Consolidation for three Hotels in
Kuala Lumpur

morning BO  afternoon

E é during the during the
o i I lj
i //’

T
EISuppliers M
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Consolidation for three Hotels in
Kuala Lumpur

KEY FACTS

» Consolidation for three hotels in the
city center

» Reducing deliveries, and storage

» Optimizing in-house replenishment
and procurement

» Achieving cost savings upto 13 %
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Airport Retail Logistics
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Improved Logistics through the Heathrow
Consolidation Centre at London

Operated by DHL since March 2003

KEY FACTS

r 323 retall stores

» Problem with congestion and
security

» DAL reduced CO2 emissions by 70
%

» Service levels increased to ~ 99 %
7 50 % less trucks around airport

S Stores reduced costs and improved
\ sales
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Logistics for Retailers
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Bristol and Bath Councils
Consolidation Centre

Operated by DHL since 2004

KEY FACTS
» 100% on time delivery
» No losses or damages

» Over half of retailers achieve 20
minute saving per delivery

» 30% reduction in CO,, zero emissions
in air quality & low noise impact

» 16% reduction in delivery trips for
retailers

vinvvwy Rrozheha.ir Oy BRI ol LS § ULie 9bls &2 yo o2 5



bl &y
2 )3

WWW s
Pr
ozh
eha.i
a.lr
ol
31y (BB
|.> Lslib
ols
9 oUlo
Sglilo
&
> 30
oS
¥



Obil sl ad i ) gl

(IR adle e sla Ay ja e

G S 5 om0 4abp a3 «Sda A 4y aniles

(hlee gla 4y a e

A ads) o se g a8alis Ayt codd alad (WIS Jlu )l 5 il jo (sla 4y ja diilea
Ala_pu S F 51 5 ol sla A B (oo A gla 4 ¢l

Sy sla 4 jp e

o) il Y geana 4iy 3a (G gmas slaS 5 Shlee S sla 4038 & sens
Dbded Gala Cus ) 5 (5 ide Syl pae sla 4y 8 YIS 3 eSS

loal sla A e

el 5 Aan ol ant 5 (51680 (s 5 i paan (sla 4Ly ja ditles

vy Rrozheha.ir OBl Bl sl LS g wllio 5glils x> wo (1 555 I



3 Sdee sla yial L

s ) sl & 51 e
e;;)\odu.\.u\c} o

D ogall h pndy D jad e

Shlee Gl e
Oeyaals Hlil o Jat g Jes (LB L aa) g dlaxd fiSlas

vinvvwy Rrozheha.ir Sy BRI ol LS § ULie 9bls &2 yo o2 555 32



6 Slac s il Hl

o 8lly (Bl S8 g Ldl oy ua e

o sall
(A Al e
o sally 3y o) 4y (GLEI 5y (la) )3 alase (g yiesd )3 )l dal g alaad &
‘SMJ.\.\».J ( ,4;. Li e
G Ay (b ol ¢ 39)) g pe Ole)) 352 0 Slaala Slilee alaad £ 5
D ) S 8L YL iy (adlS L ) Ll 2 e g8l (8

@\j\)ﬁd‘@\ﬁjodﬁo\ﬁﬁ)\g}\ JJY‘S&)‘A@E\.\U\AJ‘\SDJJ.\L\)J
Aol Sl

vy Rrozheha.ir oS!, Bl by LS g wllio sgbils x> wo (1 555§



3 Sdee sla yial L

IS S il e
T b sie (3))) 4 padiiia (e o 3l )3 (ea s 0a YIS (55 £
Oda (Play G a L) j2 39 s

TR G 8 ALy Ha e
o ally (B s oy 4y Ll AWl Al 8 (B )

ol Al a e
o Lol DL aaly o (sl At p LA

vy Rrozheha.ir OBl BN by Gl g wllio sgkils x> w0 (1 55 53



Dl ) ok

Adlne S 5 il 50 4l pn Sq e

AL eas A 56505 s G ) ) 4e seaa ) Clilae
Adlne (Sl (5550 5 Aale pu (bad O saed (Sl sana

(58 araai sla Jld
Dbl sl il
il lere a0

vy Rrozheha.ir oS!, Bl sl LS g wllio 5gbils x> wo (1 55§



Dbl slealiion

Y prana (oAb At (sl dadiia ¢ il ledine QR jy Jele (p ylega
Adbne bl o 0adio il

ke 0353 J pane b aiia (ula (5) 43 80 1aal ) o2y aiy o

5 daat 23 K aal o) (g g ) i b Sg Jald 14y i g2k adn o
)50 4 98 (g2 Al ) susa JSG SO G Gl Laaal 5 gl

Gy 2l 1l gk Aoy

vy Rrozheha.ir OBl BN by GLs g wllio sglils x> wo (1 55 f3



i) sleati

gy 4l (5l i)l slgaiona g1 53

Vil o
Lisy o

vinvvwy Rrozheha.ir Sy BRI ol LS g ULio 39bls &2 yo o2 555 552



ol Gleds 5 alanl
1l ) arenad 2 sl Ao o) i Clie Ll Gleds 2
A e G gea Ll sletllad a8 sl g8 a5 et (]

Dl (Al O Sa s il e el 2

g_\SL\ Br °

Gkl e
iyl e

vy Rrozheha.ir OBl BN sl Gl g wllio sgkils x> wo (1 555 9



ol Gleds 5 alanl
1 sdae k) @isk 3 ) (S 4 Vsal il gl ol
Flow-through .1
_ﬁ)\d)\ﬁﬁd&d&mjd‘)dd\.u)\j&é\z\‘)dd;a o

Aulaine Gl 3 1) SlS (g Ha glesa Glilae Jll jo la l gesa S e

dgana d) ana e sl SQb 5 (Y sk slaliad o) o) (d o) e

Receivinge Storacse Shi ingc
= [E—— = = PpPings
FOnc FOnc FZOne

vinvvwy Rrozheha.ir Sy AEEIS ol LS g ULie 9bls &2 yo oy 5195



Ol Gleas 5 oladl
U-flow .2
_MJ\JJ\}&L\M%JJJ@J\)&Q‘)JL}M o

juﬂhjdd;a‘\_\uamd\}\.mﬁ)\o&bm.u\JJLQ‘)MLJU::U\LQ\J\J o
Adlae Jlu )l

G 3 ) Arn g8 BB 50050 anlia Al sena oS Jlpa Gl sl Sl o

Receiving
= ——
Zzone
Storage
Zone
Shipping ~age=m
Zzone

vinvvwy Rrozheha.ir Sy BRI ol LS g ULio 9b1s &2 yo o2 y815



il Gleds g A

* 00
##.

Hybrid types .3
_MJ\JJ\}J}\@A&M\‘)Jd\.u‘)\j&é\:\)ddu o

Adlue Cuulie oS A sesa s Gl pald sk Gl d o) e
Aobmai dgana ) la sl e Sl d e

Storage
Shipping zone
ppine =
zone
Receiving
zone

NN

vinvvwy Rrozheha.ir Sy AEEIS ol LS § ULie 9bls &2 yo o2 5175



