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Abstract— Logistics management is known for its complexity,
dynamics and uncertainty. The advent of rapid techalogy
development, intense business competition and chang
customer needs and requirements, has forced compasi to
reshape their business model and strategies. Numer® new
terms such as Global Supply Chain, Third Party Logstics,
Green Logistics, E-Logistics and Reverse Logisticsare
becoming issues that have to be deal with by all epanies,
local, multinational and global. Lately Reverse Loggtics start to
get attention by most of the firms. The purpose ofthis
assignment is to review and identifies clear defition of Reverse
Logistics, comparison Reverse Logistics with Forwat Logistics

in order to have a better understanding and finally future
direction of Reverse Logistics in gaining competitie
advantages.

Reverse Logistics. The purpose of this assignnierto
review and identifies clear definition of Reversedgistics,
comparison Reverse Logistics with Forward Logistins
order to have a better understanding and finallfuréu
direction of Reverse Logistics in gaining competti
advantages.

2. Literature Review on Reserve Logistics

In order to have better view and clearer idea ofdRee
Logistics, let us look at some of the definitiore thuthor
found in literature: [13], defines “Reverse Logistias the
collection, transportation, storage and processiof
discarded products”. In [17] says that “Reverseisiics is a
process which encompasses the logistics actiatidhe way

Keywords— Reverse Logistics, Forward Logistics and Greenfrom used products no longer required by the useraducts

Logistics

1. Introduction

again usable in a market’. Ref. [5], explains “Rsee
Logistics as a process in which a manufactureesyatically
accepts previously shipped products or parts froengoint
for consumption for possible recycling, remanufaoty or

There is a growing concern in the area of supplgirch disposal”. Ref. [9] says that “Reverse Logisticshis task of

management [11], [28], [32]. One of the importalengents

recovering discarded products (cores); it may idelu

of supply chain which plays an important role instto packaging and shipping materials and back hauliegitto a

efficiency management is logistics component. Reer central

Logistics is an issue that has received growingnétin in

collection for either

remanufacturing”.

point recycling or

the last decades. In the same time there are nusiero According to [14] “Reverse Logistics are the logist

concerns about environmental

issues and sustainabiinagement skills and an activity involved in redgc

logistics. The concept of Reverse Logistics and eBre managing and disposing of hazardous or non-hazardou

Logistics has not been sharply defined and therears
overlapping in some definitions. Reverse Logistiss a
systematic process that manages the flow of predpeirts
and information from the point of consumption te thoint
of origin, by extending a product’s traditionalé€lifcycle.

waste from packaging and products. It includes neve
distribution, which causes goods and informatiorfldev in
the opposite direction from normal logistic acieé’. In [30]
coined the term Product Recovery Management (PRM) t
describe “Reverse Logistics as all those activititbat

Reverse Logistics is a growing and important aréa @ncompass the management of all used and discarded
strategic advantage for many companies. Many coi@pan products, components, and materials that fall unier

are just beginning to understand the importanceewérse
logistics and start to grapple with how best to agentheir
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responsibility of a manufacturing company. The obye of
PRM is to recover as much of the economic and eocdb
value as reasonably possible, thereby reducinguliraate
quantities of waste”.

Finally, [21] define “Reverse Logistics as the mss of
planning, implementing, and controlling the effitie cost
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effective flow of raw materials, iprocess inventory, finished
goods and related information from the point of sianption
to the point of origin for the purpose of recaptgrivalue ol

proper disposal'Table 1represent a summary of the Reve
Logistics elements which is grouped into what iguits,
activities, output, from and 1

Table 1.Rewerse Logistics Elemer

What is? Inputs Activities Output From To
= Process = Discarded produc = Management = Products agai = Point of = Point of origir
= Task = Used produc = Collection reusable consumption = Central
= Skills = Products/part = Transportation = Recycling collection poin
= Activities previously shippe = Storage = Remanufacturin = Manufacture
= Packages an = Processing = Disposal
products fron = Acceptance = Reducing
hazardous and nc- = Recovering = Managing

hazardous. = Packaging
= Information = Shipping
= Raw materia = Reducing
= In process invento = Disposing

= Recapturing valt

Considering theelements of these definitions the au
believe that the definition given l[21] is the most complete,
and incorporates the principal characteristics dfatvwe
think about Rverse Logistics isReverse Logistics also
includes processing returned merchandise due toagey
seasonal inventory, restock, salvage, recalls, arcess
inventory. Additionally, it includes recycling progran

disposition, and asset recovery. Based on the rated
supply chain view, there are various componentct¥ities
that can be classified under Rewvi Logistics.According to
[30] the three major components in the Reverse L«cs
process are; directeuse product recovery and was
management refer to Figure 1. Flow and Activities of
Reverse Logistic.

hazardous material programs, obsolete equipl
-— Return flows -
» Forward flows r
. service
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T parts ’ modules ‘ product l distribution )
materials fabrication assembly assembly S Hsers
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8. LANDFILL 6. RECYCLE 4. REMANUFACTURE RESALE

Figure 1. Flow and Activities of Reverse Logist (Thierry, 1995)

3. Methodology

This study complies with the appropriate resei
methodology in order to fulfill the hallmark of sditific
research [27], [29]There is extensive of study and literat
on Reverse Logistics and Green Logistics in the.pds
order to identify and review the competitive adwemas ir
managing the Reverse Logistics, the author searamnline
databases such as Emerald andQuest. The journals cover
the period of 1992009 and set relevant search keywc

such as Reverse Logistics, RettManagement and Gre:
Logistics. Eventually 28 articles were selected and grot
according to the revance to the research review.

This review is built as follows. In the next section t
discussion is on Reverse Logistics conc and its scof.
The definitions are extracted from a review of @ax recent
literature. In the second p, an overview of the ways
which forward and revee logistics difer is presented. Nex
the authorconcentrate or narrows downon the Greel
Logistics concpt in comparison with Reverse Logisti
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Finally, the author looks into the future directonf Reverse
Logistics in gaining competitive advantage.

4, Comparison between Reverse Logistics

and Forward Logistics

There have been very few published article to disan the
variation between these two logistics concepts. fidw part
of this assignment will presents an overview of Weys in
which Forward Logistics and Reverse Logistics diffEable
2 summarize the major
Logistics and Forward Logistics in terms of plamniand
forecasting, product and packaging, distributiomdeo
fulfillment speed, transportation and total cost.

The author found that Reverse Logistics flow iffeliént
compare to Forward Logistics in various ways. Feg@

shows the process of Forward Logistics on produd a

information flow for a retail industry. Generally iretail
industry they depend on sales forecasts to genthratiiture
requirements. Distribution Center (DC) plays an amant
role in completing the loop in retail industry. D€ceives
and stores for temporary before channel it out il

stores. When the specific product is needed inestor
especially Fast Moving Consumer Goods (FCMG), the

products transport direct from the DC to the speaiétail
stores. Inventory visibility and forecast is im@ott at each
level to ensure the right product, deliver at rigiiite at each
stores.

In contrast a Reverse Logistics flow is much maactive
process; it is mainly due to the less inventoryibility.
Planning and decision making is much more difficuit
Reverse Logistics.

For example in retail industry, product return, es¢fand
non moving stock at stores will be return to DC abhiwill
generate the Reverse Logistics flow. Figure 3 shaws
Reverse Logistics of information and product floar the
retail industry. When a consumer returns their poddo a
retail store, the store collects the product teéet to a DC.
At the time of the product return, the informatiabout the
product and its condition may be entered into #tailer’'s
information system and forwarded to the return@ssing
center. According to [22] “found that many retailnepanies
use Centralized Return Centers (CRCs) to procassnesl
product”. Basically most of the DC could be utilize
process both Forward and Reverse Logistics.

Most of the manufacturer take back of their prodatcthe
end of life or when is not required. There is adpend lately
on recall product due to some defect such as wbwbta did
by recall some of their cars with defect partstha other
hand customer normally returns the product shoafier
purchase due to poor performance in the productitgua
incorrect specification and etc. Later, this prddudl be
collected from the respective retailer and sent the
manufacturer, vendor or to the point of origin whéts been

instead, the retailer dispositions the producttatfacilities
according to the instructions of the manufactuf@d]. The
benefits of this policy are that the manufactureoids the
product return cost especially the transportatiost.cAgain
form the retailer perspective it is additional wakd their
storage capability to cater the defect product.

There is also some manufacturers concern abouirtrel
equity which requires all the defect product rettmnthem
and they will determine what next cause of actidbhey
might rework the product; sell the product on secon

differences between Reverggarket, recycle the product or dispose of it iaradfill.
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Figure 2. Forward Logistics of Information and Product
Flow
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Figure 3. Reverse Logistics of Information and Product Flow

(Ronald, 2002)

Table 2. Major Differences between Reverse Logistics and

Forward Logistic

Reverse Forward

Logistics Logistics
Planning and  More difficult Relatively
forecasting straightforward
Product and Not uniform, Quality and uniform

packaging poor quality and
often damaged
Distribution Many to one One to many
Order Speed often not Importance of speed
fulfillment considered as  recognized
speed priority
Transportation Cost per unit Cost per unit
higher relatively lower
Total cost Less directly Closely monitored by

produce. Even there is some manufacturer in the US visible accounting systems

implement “Zero Return Policy”. “The system work by
retailers is credited for customer returns, but teéurn
product is never physically returned to the manuifas

In [17] pointed out the “Reverse Logistics is not
necessarily a symmetric picture of forward disttidor’.
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Table 2 shows a comparison of how various featues
logistics systems differ for Reverse Logistics dfatward
Logistics.

4.1  Planning and Forecasting

“Planning for Reverse Logistics is more difficulhan
planning for Forward Logistics due to greater utaiaty
involved in Reverse Logistics” [9], [6]. In Reverkegistics
future planning and forecasting is regarded as eatgr
challenge and this forecast figure is needed pebciwot only
to determine customer demand but mainly for thelaliity
of product to be remanufactured. In the retail eaptfuture
planning and forecasting for Reverse Logistics arade
difficult because individual customers ultimatelpld the
decision to initiate Reverse Logistics activitiesterms of
timing and quantity. According to [31], “unlike Reard
Logistics, incoming Reverse Logistics product i$ macked
extensively because of the lack of the informatsystem
(IS) resources necessary to do this”. Due to theeRe
Logistics product given low priority most of therfi does
not put intention or effort to manage it. In [23juhd the
“lack of the IS resources and general lack of red¢amn of
the importance of Reverse Logistics were two of lHigest
barriers Reverse Logistics executives face”.

4.2  Product and Packaging

Complete and appropriate packaging of a new produantaterial in that same amount of time.

protects it from damage. Most of the return produict
Reverse Logistics chain do not properly packedn&of the
return products damaged in transit due to in prppekaging
or using wrong packaging materials. Due to the esrclbr
systematic process of Reverse Logistics the safedyreturn
product is not an assurance. By contrast, mostystedn the

Reverse Logistics may not have complete packagimd) a

labeling. If the product is an unsold product cognimack
from a retailer, some of the packaging may haveoltmec
damaged during handling or while on the shelf atfitio

4.4  Order Fulfillment Speed

In Reverse Logistics speed and urgency is not densid as
priority. Many firms often consolidate the return reverse
products before deliver or transport to final dwefiions. In
the forward channel, it is important to fulfill austomer’s
orders quickly, to keep the customers satisfied.thé

customer is not promptly served, there may be soost

incurred, but it may not be directly observablen Horward
Logistics, the penalty to be paid for not satisfyacustomer
may not be felt until much later, when the custonestuces
future orders or does not order at all” [24]. Byntrast, in

Reverse Logistics the ultimate destination for pineduct is
back to the Distribution Centre or Central Unit iRet for

further action or process.

4.5  Transportation

In Forward Logistics transportation could be plahse that
economic of scale and distance could be achiev@dt in
Reverse Logistics it's much difficult, besides thia¢ major
cost associated with collecting a returned produmin a
location is the transportation cost. Transportatasts for
Reverse Logistics per item will generally be highean for
Forward Logistics. This is due in part to the faécat the
reverse shipments tend to be much smaller. For pbeara
store may receive full truckloads of new productsoiund
each week, but return only one or two pallets oferse
Most of fitens
consolidate their return products before transpmthe final
destination. Furthermore location or origin of theturn
product is wide and scattered which doesn’t contehlio the
economic of scale and economic of distance.

46 Total Cost

The total cost associated with Reverse Logistic®tssimilar
to Forward Logistics. In Forward Logistics cost vgll
defined and known in advance [31]. Forward Logsstic

packages may have been opened by customers cudousgenerally have a systematic accounting systemsigded to

examine the product. Return products and an urgalduct

coming back from retailer have a very high percgataf

pilferage. Due to lack of awareness and value ddirme
products, the initiator seldom put minimum effom i
managing Reverse Logistics.

4.3 Distribution

According to [17], one of the biggest differencestvizen
Forward Logistics and Reverse Logistics is the nemmtf
origin and destination points. Whereas Forward &g is
generally the movement of product from one originrtany
destinations, the reverse movement of a producthés
opposite, from many origins to one destination"stbbution
in Reverse Logistics is generally small, commontgnf
initiator (origin) to final destination (distribath center or
central unit returns). Reverse movement is gelyefaim
many origins to final one destination.

handle the comprehensive cost development for dustaas
it moves through the forward channel. Neverthel&ss
Reversed Logistics it's much difficult due to theclear
product visibility. Table 3 compares Reversed Ltigiscosts
to Forward Logistics. Transportation, collectiomrteg,

quality diagnosis and handling are much higher camapo
Forward Logistics. However inventory holding costed

shrinkage (theft) much lower compare to Forwardi&tcs.

Refurbishment or repackaging and change from badlev
are significant for Reversed Logistics.

5. Reverse Logistics from Environmental
Perspective

According to [15] Reverse Logistics from a holistic
environment perspective focuses primarily on theirre of
recyclable or reusable products and materials itite
forward supply chain. For the particular reason dvse
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Logistics is important for a completion of the isthial eco
cycle. Figure 4 shown how Reserve Logistics frone th

Table 3.Reverse Logistics Costs (Ronald, 2002)

environmental perspective specifically from the rapienal

Cost Comparison with Forward
lifecycle of a product. Reserve Logistics suppamntserm of Logistics
material reuse, remanufacturing, recycling andatiash The
figure shown how all the materials been keep wittie  Transportation Greater
operational lifecycle and thus minimize any flowtan .
external environment. The availability of each dlege Nventory Holding Lower
services will be dependent on the product life eyatdustry Costs
and design of the Reverse Logistics network. Shrinkage (Theft) Much Lower

Obsolescence May be higher

Collection Much higher and less

standardized

Sorting, quality
diagnosis

Handling
Refurbishment or

repackaging

Change from book

Much greater

Much higher

Significant for Reverse
Logistics, Non-existent for
Forward Logistics

Significant for Reverse

value Logistics, Non-existent for
Forward Logistics
REVERSE LOGISTICS
: v
| — |
— Mpa{::‘:ial ):::f;:;l H »| Fabrication Assembly o User
e i se z
s H R i ¥ :
! Waste - Waste H = Waste Waste - Waste -
Reduce |I

Figure 4. Operational lifecycle of a product and Reserve ktigs location (Laura, 2002)
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Table 4. The summary of literature with focus on Reverseitiics

Reference Authors Product Reason for Reverse/Green
return Logistics Elements
Type Inputs Process Outputs

“Outsourcing reverse logistics [19] Capital goods and Parts Remanufacturing Used parts Recycle, value  Recycling,

and remanufacturing functions Consumer durable added and extent remanufacturing and

a conceptual strategic model” goods product life cycle secondary market

“Green perspective and [18] Mail Mail Redistribution Mail Return malil Product return

practices: a comparative

logistics study”

“Returnable containers: an [14] Containers and Used container anc Recycling Recycle Recycling Recycling, reuse

example of reverse logistics” packaging material packaging materia containers packaging and
reduction

“Reverse Logistics Operations [20] Papers Wood pulp and Recycling and Papers Recycling and Recycling,

In Paper Industry: A case stuc waste papers remanufacturing reprocess remanufacturing and
reduce environment
impact

“Reverse Logistics in the [4] Automobile Car parts Recycling and Used car parts Product returns, Secondary market

Automobile Aftermarket remanufacturing recondition and

Industry” refurbish

“The challenge of reverse [1] Catalog Retailing  Electronic goods  Rework or repair Electronic Product returns  Rework or repair and

logistics in catalog retailing” goods secondary market

“Closing the supply chain loop [3] Xerox products Xerox products Refurbishing and Reprocess End of use and Remanufacturing and

Reengineering the returns recycling Xerox no longer marketing return

channel process” products required

“Commodity indexed surplus [2] Commodity surplus Scrap metal, pape Remanufacturing Useable metal, Remanufacturing Remanufacturing,

asset disposal in the reverse based products anc and recycling papers and and recycling recycling and

logistics process” food by products livestock foods secondary market

“Using activity-based costing  [8] Beverage Empty container  Recycling Useable Recycling Recycling and reduce

to reengineer the reverse distributors container environment impact

logistics channel”

“Managing product returns for [26] Cellular handsets, Cellular handsets, End of life user Useable parts Recycling Recycling and

reverse logistics”

personal
computers,
televisions,
refrigerators

personal
computers,
televisions,
refrigerators

and recycling

secondary market
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Reference Authors Product Reason for Reverse/Green
return Logistics Elements
Type Inputs Process Outputs
“Fuzzy approach for the [12] Battery industry Battery End of life user  Materials Recycling Recycling and reduce
selection of third party reverse environment impact
logistics provider”
“Examining the impact of [25] Auto parts Car parts Remanufacturing Used car parts Remanufacturing Remanufacturing and

reverse logistics disposition
strategies”

“Reverse logistics strategies  [10]
for end of life products”

“The role of resource [7]
commitment and innovation in
reverse logistics performance’

“The returns management [16]
process in supply chain
strategy”

Electrical and Waste electrical

electronic and electronic
equipments equipments
Automobile Car parts
aftermarket

industry

Household Household

appliances, book
publishing, auto auto spare parts,
spare parts, pharmaceutical anc
pharmaceutical anc marine spare parts
marine propulsion

and transmissions

appliances, books,

Recycling Materials

Remanufacturing Used car parts

Recycling and Materials and

remanufacturing used auto and
marine spare
parts

End of life user
and no longer

required

Remanufacturing

Recycling, end
of life user, no
longer required

and

remanufacturing

secondary market

Recycling and reduce
environment impact

Remanufacturing and
secondary market

Recycling,
remanufacturing and
secondary market
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6. Future Direction of Reverse Logistics

Generally, there is confusion between Reverse tiogiand
Green Logistics, because there is no clear demancat

suite to the organization culture the importantnadnaging
Reverse or Green Logistics in environment sustdibafy].

7.2  Product and Packaging

between both concepts. Reverse Logistics is commonl

misleading with the Green Logistics concept. Regieap

packaging to use less material, or reducing theggnand

pollution from transportation are important acied, but
they might be better placed in the realm of Greengistics.

If no goods or materials are being sent “backwarttg

activity probably is not a Reverse Logistics adyivilhere is
a lot of confusion and overlapping activities betwdreverse
Logistics and the Green Logistics.

The term Green Logistics is coined to refer to ¢hos
practices within the supply chain that aim at rédgisources
of waste and resources of consumption. They arspedtific
to Reverse Logistics processes. For instance, sisdsly is

Proper packaging and using the right packaging mahtes
required in managing products in Reverse Logistibsst of
the return products have some economic value be#ide it
is important to properly manage due to the enviremm
concern [14]. Some of the return products are dange
goods which required specific packaging and didposa
method [12]. Lately most of the countries in therhdo
emphasize the important of following the environta¢mact
and standard in handling and dispose the dangegoods
[19]. The author suggests the need for clear enknent
standard and metrics used in managing and evakhate
Reverse Logistics and Green Logistics.

an operation needed within Reverse Logistics before

deciding, in many cases, what to do afterwards afrep
remanufacture, recycle or safely dispose it). Hawveit will
be only linked to Green Logistics if the designqass allows
disassembly operations to be carried out withouingyo
through destructive operations. Figure 5, gives r&fb
comparison of Reverse Logistics and Green Logistics
terms of activity based.

Reverse Logistics Green Logistics

* Product retuns
* Marketing returns  /
+ Secondary markets |

» Recycling
+ Remanufacturing
* Reusable

packaging

+ Packaging reduction
« Air & noise emissions
+ Environmental impact

of mode selection

\

Figure 5. Comparison of Reverse Logistics and Green
Logistics (Rogers, 2001)

7. Discussion

In final part of this literature review, the autreummaries all
15 articles and break down base on product typauté
process, outputs, reason for return and elemeniRegérse
or Green Logistics refer to Table 4. This summaag wse to
discuss further on each of the Reverse Logistisgeis and
findings.

7.1  Planning and forecasting

The author identifies generally planning and fostica is
much difficult in Reverse Logistics due to the unamty.
However the author concludes it is vital to allnfg to
manage the Reverse Logistics and its give sigmifida
returns. Besides that the firms should integrageetkisting IS
in managing Reverse Logistics or expands the egdf to
cover the Reverse Logistics activities [26]. Alléd of the

7.3 Distribution

Reverse Logistics involve reverse product movenissrm
origin to final destination. Due to the reverse mment is
from many origins to final one destination it's aived many
transportation movements and which does not cangitbo
economic of scale and economic of distance. Mosthef
organization consolidates the return products mearesto
reduce their transportation cost [18]. There isea rirends
involve whereby the firms outsource to third pddyistics
(3PL) service provider in collecting and disposerefurn
products [10]. In some retailing outlets the origimuipment
manufacturer (OEM) give compensation to the retaflet to
carry out the dispose at their points or store voida all
unnecessary movement and cost [25]. Proper plansiily
coordination required in managing Reverse Logistics
especially in transportation movement. It coulddohieve
by integrates the IS to the transport managemesit [lhe
final receiving sites such as distribution centi2CJ or
central unit returns (CUR) should have adequateag®to
accommodate the return products from the chanrielH&
those remanufacturing products it is recommended to
immediate start the process to avoid any more mtodu
depreciation value and product deterioration [1].

7.4  Order Fulfillment Speed

In most of the articles, the firms often put les®fity and
urgency in handling reverse or return products [Phe
author identify there is four reason why the firmgs less
priority and urgency in handling the reverse orumet
products.

* Depends on the product characteristics such as
components, parts, high value or perishable goods.
After market value.

Contributes to preserve environment sustainability.
Compatibility with legislation.

firms should understand the important of the Rewvers

Logistics by educate, continuous training and mafsall
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7.5  Transportation

It is important to all firms plan their reverse rsport [1]
movement, to achieve maximum in economic of scaleé a
economic of distance [4]. Time, quantity and qualit
uncertainty in acquisition are known critical fastofor
Reverse Logistics transportation. The author find the
trade off between the environmental benefits ofyckog
versus the extra transportation cost has not bstbleshed
yet. It is preferable to bring together both ecomomnd
environment aspects in planning for reverse trariapon

[8].

(2]

(3]

7.6 Total Cost

[4]
Basically the author find out it is much difficuld defined
and know in advance Reverse Logistics total cosistvbf
the cases show that the firms difficult to identthe total
cost involve in Reverse Logistics due to the uncfgaduct
visibility and uncertainty in product returns [20lt is
important to every firm to acknowledge the sigrifit cost [6]
involve in managing Reverse Logistics. These costs
generally have to be trade off with recycling arue t

environmental benefits. [7]

(5]

8. Conclusions

In the nut shell most of the organizations haveswered the
important of Reverse Logistics as competitive atvges.
Besides that by managing Reverse Logistics therews
process and activities which act as guideline te th
organizations to follow which add significant of stoand
man power to the firm. Thus there are also trentereby
some organizations outsource Reverse Logisticstibume
and concentrate in their core business.

The above discussion reflects that Reverse Logistica
complex and dynamic process and not merely a ravefs
the direction of the supply chain. It involves temdous
planning and requires diligent commitment not ofigm
endogenous parties that is the business unit alomgnitial
supply chain, but also from the third party logistprovider
and the government. Without the direct involvemehtan
entire organization, the whole process of Reversgidtics
and its strategy will become cumbersome and unrespe.

Moreover with the emergence of e-commerce andvbe e
increasing willingness of consumers to return goadsnes [12]
the need to rethink the significance of Reverse idtag
management. This has also given rise to the demeopand
incorporation of Reverse Logistics strategies &irtbusiness
model with the expectation to gain cost effectiswnand
competitive advantage.

(8]

(9]

(10]

(11]

(13]

[14]
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