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Abstract — Information sharing in supply chain
management has been studied extensively during the
past several years. Many scholars agree that shate
information will lead to significant cost savings
through inventory and batch size reductions,
productivity gains, and other measurable. The

One of the most widely used definitions of Supply
Chain Management comes from the Global Supply Chain
Forum:

Supply Chain Management is the integration of key

purpose of this paper is to review the information
sharing related studies in supply chain management
research, identify core issues, and offer suggesti® for
future research. Fifty-five articles were collectd from
the premier refereed journals in the fields of Suply

business processes from end user through original
supplier that provides products, services, and
information that add value for customers and other
stakeholders (Global Supply Chain Forum as reported

in[2], p. 1)

Chain Management and Operations Management.
The findings of this study indicate that information
sharing in supply chain management is still an
evolving field. Classification of the articles basd on
four common information sharing themes is presented
in the paper. A majority of the articles includedin this

Supply chain management investment by organizations
has exploded over the past several years as vilis

increased focus on SCM investment suggests that
companies see SCM as a key component to sustainable
business relationships and an avenue towards

review concentrate on an element of information
sharing that leads to strategic changes at the
manufacturers and suppliers as well as the type of
information shared (demand, inventory, production)

and the mechanism utilized for information exchange

Potential future research ideas include additional
empirical work and investigation into the “leakage

effect”.

Keywords - Information Sharing, Supply Chain
Management, Value, Collaboration, Exchange, Literat
Review

1. Introduction

Supply Chain Management (SCM) is the evolutionary
product of the traditional purchasing, operatioasd
logistics functions in an organization. A supplian
consists of a network of entities that typicallycludes
manufacturers, distributors, wholesalers, and lprgi
Supply Chain Management is designed to createkadim
between the external operations of the various lg@rgpn
the supply chain, the customers, and a firm's iaer
functions [1]. The ultimate goal of this supplya@mh
integration is increased operational performance &mn
establish a potential competitive advantage for ftha
and overall supply chain.
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enhancement of company performance.

Information technology (IT) has made a major impact
on the nature and structure of supply chain managem
Information technology can be considered as the oba
successful supply chain due to the ability of tlagious
forms of IT to: improve communication, enable effee
decision making, acquire and transmit data, andhece
performance of the supply chain [3]. There areidew
variety of IT applications that are used in many
manufacturing and service organizations throughtbet
world. Examples include scanners that colleceittory
and point-of-sale data and radio frequency ideratifon
technology that can track data on a product from th
beginning of its life cycle until the end when theduct
no longer has value.

Ref. [4] studied the effects of information techogy
on supply chain performance in the setting of Caslipb
Soup’s continuous replenishment program. The
continuous replenishment program is designed toang
the efficiency of inventory management with the
following three techniques: “1) retailers pay anstant
wholesale price but continue to participate in coner
promotions, 2) retailers transmit to the suppliexilyd
inventory information via electronic data interchan
(EDI), and 3) the supplier assumes responsibility f
managing retailer inventories.” The results of gtedy
illustrate the benefits of IT implementation duehe 66%
average reduction in the retailer's inventory and.2%
reduction in the retailer's cost of goods sold, abhi
according to the authors, is a significant changeabse
the grocery industry traditionally has a low prafiargin.
Ref. [5] also studied the impact of informationtteology
on supply chain performance. They conclude that
business process reengineering via channel tranafam
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enabled by EDI will lead to 50-100% higher invemtor
turns for products on continuous replenishment gsees
in the retail grocery market.

As the above examples indicate, information
technology facilitates information sharing and
collaboration along the supply chain, which cardl¢a
cost savings through improved production planning,
inventory reduction, and decreased order variations
(Bullwhip Effect). The Internet and Electronic Rat
Interchange are the two primary vehicles that drive
electronic transactions and information exchange in
supply chains. The Internet and EDI facilitatel réme
data exchange among the participants in the sugmain.
This real time data can lead to tremendous coshgav
and gains in efficiency. The increased profit thet
provided to companies from the cost savings and
efficiency improvements is the primary motivatotlred
information technology implementation in the supply
chain.

Information sharing is one benefit of using infotioa
technology that can make the largest impact on Igupp
chain performance. Ref. [6] conducted a serietesk to
determine the effects of real-time data and infdioma
sharing. The objective of the experiment was t@asoee
the value of information sharing and compare ibtber
methods of supply chain performance improvemertie T
question that they attempted to answer is: “ddes t
primary gain (supply chain performance) come from
sharing information or from allowing products tawi
more quickly and evenly in the supply chain?” Even
though the authors determined that it is more \@&io
implement information technology to accelerate filogv
of goods than utilizing IT to facilitate informatidlow in
the setting of their study, they contend that teaé
information sharing will also lead to improved slypp
chain performance from reduced inventory at thepbep
level based on an improved ability to predict otede
demand changes.

A primary benefit of information sharing that istei
studied in the literature is the effect of inforioatsharing
on the “Bullwhip Effect” (BWE). Similar to the miah of
a cowboy cracking his whip, the BWE is the increase
order variance (amplification) up the supply chaas,
demand information passes through the supply chath
is misused/misunderstood by the suppliers [7].cfero&
Gamble characterized this phenomena as the “Bybwhi
Effect” based on the ordering pattern that was lesk
from retailers and suppliers of Pampers Diapers tjd}
the original discovery of the BWE dates back teesssh
conducted by ref. [8], [9]. The inefficiencies ated by
the BWE result in severe cost implications for supply
chain members due to excess raw material costtiowali
manufacturing expenses (excess capacity, overgtee),
excess warehousing expenses, and additional
transportation costs [7]. Therefore, eliminatioh tbe
BWE has been passionately pursued by both prawtitio
and researchers. Real-time demand informatiorirghas
one approach to reduction and minimization of the
Bullwhip Effect [10], [11], [12], [13].

The past several years have brought forth an alminda
amount of research on the value of information isigain
supply chain management. Information transfer betw

companies, suppliers, and customers has openedbtire
to tremendous opportunities for improvement in $ypp
chain performance. A variety of topics have beeisd
including the value and/or benefits of informatgimaring,
the technology that supports information sharinge t
quality of the shared information, and the conteinthe
information, just to name a few. Despite the fjuof
activity, one thing this rich field of research kacis a
comprehensive framework to link all of the priosearch
and to serve as a guide for additional researcthe T
objective of this research is to offer an inforroatsharing
classification framework based on a consolidatidn o
literature pertaining to the aforementioned topgesl to
pinpoint issues that require further research. imtent of
this research is not to conduct an exhaustive wewviethe
literature. Instead, we intend to highlight sonfi¢he key
and recurring themes that appear throughout thelest
selected for review. A literature review will berieficial
to both practitioners and researchers from thedgtaint
that it will describe the current research frorgtjer
highlight thoughts and ideas to consider for infation
integration, and provide a roadmap for future regea

The remainder of this paper is constructed as viallo
Section 2 provides a description of the researcthode
and article collection process, including the t&de
journals. Section 3 examines the information sttain
supply chain management research trends and aessif
the research based on the common themes of infiarmat
sharing retrieved from the literature. Sectiorddnitifies
the fertile ground and avenues for further research
Finally, the paper concludes with limitations te tstudy
and a summary of the key findings.

2. Literature Review

There are a few authors that offer a taxonomy or
framework to summarize the information sharing in
supply chain management research. All of the prior
literature reviews are comprehensive in nature, dvan,
they tend to focus on the information sharing &tare as

it pertains to one element of operations/supplyircha
management such as flow coordination [14] or supply
chain dynamics [15]. Some of the articles areudet as
part of this research, while the other articleg tleaiew

the information sharing literature surfaced duritige
article collection process but are not explicitntained
within the fifty-five articles presented here. Tgeal of
this research is to combine some of the elemeits fr
prior literature to create a broad yet comprehensiv
information sharing framework.

According to ref. [14], information sharing occuas
different levels and/or in different amounts. They
characterize the extent of information sharing as a
continuum from “no information sharing” to “full
information sharing” with varying degrees of pdrtia
information sharing in between. Ref. [16] discsse
information sharing in the context of supply chain
coordination as part of an overall review of mamigss
published inProduction and Operations Management.
Ref. [15] categorizes the information sharing &tere
based on the sharing mode and the type of infoomati
shared. According to ref. [16], the mode of infation
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sharing can be summarized
neighborhood and timeliness, where the “neighbaih
of information sharing refers to recipient of
information or whom the information is shared wiémd
“timeliness” refers to shared information arriviagrly or
late. Another category of infortion sharing offered b
ref. [16 is the type of information shared, which ¢
come in the form of inventory, order, planning, :
resource information. Finally, the authors idgnsbme
costs associated with information sharing (instion of
an information system and acquisition of informajiand
call for additional research on the cost of infotiom
sharing and incentives that might motivate the bu
chain partners to share information.

Ref. [17] providesa taxonomy of informaon sharing
research that centers on three dimensions: infiom
sharing support technology, information contentd
information  quality. Information sharing supp
technology covers the IT application and hardv
involved in the information sharingrocess. Informatio
content is a broad dimension that is defined as
information that pertains to the supply chain mems
(manufacturers, suppliers, customers), whe
information quality concentrates on the degree tictw
the information meets therganizational intent of th
information exchange.

Information Sharing in Supply Chain Managem
research is diverse in nature due to the fact mhahy
different scenarios are explored and the reseaethatds
range from complex mathematical modelsempirical
work to gqualitative research and case studies.piBethe
various angles of information sharing highlightedthe
articles above, there is one similarity shared lbyfathe
papers, which is the positive organizational impawat
potential otcomes of shared information on all sup

inwo dimensions:

chain members. The framework presented in Figuie
designed to frame the classification scheme ofrmédion
sharing in supply chain management research
integrating the elements detailed in prior inforion
sharing frameworks and taxonomies, in addition
recurring themes that emerged from this review iy
the stream of research and to serve as a guidkitioe
research. In many organizations, information sl
begins by establishing the motivon to share
information, which may be driven by the internal
external environment (suppliers, customers). Néx,
information is shared with other members of thepsy
chain. The synthesis of information sharing rese
uncovered four categoriesr dahemes of informatiol
sharing in supply chain management, which incl
information  sharing quality, information shari
mechanisms, information sharing investment,
information sharing type/value. Each category vod
described in further detail ithe coming sections. Tt
scope of information exchanged is the next elernétie
framework presented in figure 1. Some informatisi
exchanged with relatively few member of the sur
chain, whereas other information may be exchangéd
all membersof the supply chain. Finally, many articl
hint at the organizational impact and the valuetee for
the organization (cost reduction, impro\
competitiveness, increased customer satisfac
generated by sharing information throughout thepku
chain.

The “Information Sharing” portion of the framewark
figure 1 will serve as the foundation for the clisation
scheme that follows. With that in mind, every effoas
made to effectively classify the articles in thenmer thai
is most approgate based on interpreting the literatu

Mouotivation to Share

External Environment, Internal Enviromment, Personal

Information Sharing
Quality, Mechanism, [avestment, Type
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Figure 1. Information Sharing in SCM Classification Framework
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Even though this topic is in the early stages dfade, it
is still important to determine if there are angrsficant
trends that have occurred in the literature forghst nine
years. Figure 2 contains a clustered column tovadt of
the selected articles of information sharing ingyghain
management corresponding to the year of publicadith
the category of information sharing research. As gan
see in the chart, the four categories of infornrabaring
research are represented by a different color amdilad
according to the number of publications for eadiegary
and the year of publication. Some categories séaech
were omitted from the chart because no literatugs w
available for that particular year based on the
classification scheme described above. The first
observation that can be made from the trend chatttét
research focusing on the type of information shwarin
dominated the early knowledge on the topic. Itempp
that information sharing quality research did reteive
much attention during the first part of the newlemhium
but has gained steady ground in the years beyof8.20
You can also see that the information sharing reselaas
tapered off in the past few years, which indicademe
degree of saturation of the topic, although therestill

much potential for additional research. This trexmrt
may provide a snap-shot of the research for thetden-
year period, but more samples will be requiredrtdyt
understand the picture of the information sharimg i
supply chain management literature.

In order to develop a classification model, a spsbaet
was created as the first step of the review thataios
detailed information from each article, such asagesh
method, variable list, key findings, future resdarc
opportunities, etc. The spreadsheet was then zatlyy
three independent referees to identify the fouegaties
of information sharing research identified abowénally,
each article was evaluated by the referees baseitheon
four categories to determine the best fit for thsearch.
The classification scheme is not designed to beuatiyt
exclusive, as there were some articles that bridgedor
more of the categories. However, each individutitla
was ultimately filed in only one of the informatisharing
categories, identified as the best fit, in ordercteate a
parsimonious classification model. Table 1 presemt
description of the articles selected for the review

5
Info. Sharing & SCM Publication Trend
4
g 3
o .
= B Quality
©
2
) .
g Mechanism
s
o 2
= M Investment
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1 .
O .
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Figure 2. Publication Trend of the 55 Articles
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Table 1. Literature Reviewed

Refere
nce

Research Descriptiol

6]

Modeling study that examines the value of shgriiemand
and inventory data with one supplier, N identicafailers,
and stationary stochastic consumer demand

(10]

Beer Game lab experiment that investigates ithgact of
point-of-sale data on ordering decisions in a rredtielon
supply chain with known demand distribution

[11]

Simulation that examines the effects in supphains of
stochastic lead times, information sharing, anddia@lity of
that information in an order-up-to level inventegstem

(12]

This research employs a simulation and labedgrpent to

examine how order and delivery cycle changes, ROS

information sharing, and the pattern of customemaled
affect supply chain efficiency

(13]

This paper utilizes a lab experiment in contekthe "beer
game" to observe the value of inventory informatiol the
impact of the information sharing to the bullwhifeet

(17]

Utilizes a field survey to investigate the dgtation of
information sharing and supply chain practice ipEy
chain management

(18]

Simulation that tests the impact of informatisharing on
profit in the case of perishable product freshmveisis known
and unknown product age

(19]

Empirical study that investigates the use bfl Eor interfirm
coordination activities involving suppliers and tmsers,
and considers the influence of demographic chaiatits on
EDI use with support from a field study.

(20]

This article explores the role of e-businesshnologies in
SCM and collected data with a field survey to asc
customer and supplier integration in the supplyirchad the
effect on performance

eS

[21]

Field survey that considers the relationshigtween
organizational use of e-business technologies,nizgtonal
collaboration, and performance.

(22]

The objective of this paper is to examine anofacturer's
ordering policies and transportation activitiese thendor's
manuf. and order fulfillment processes, and meashes
value of information sharing and system coordimatoross
five strategies by employing a simulation

(23]

Empirical study that examines SCM relatiopshbetween
service providers and clients focusing on perforceal
impacts of customization level and real time infation
access

[24]

Analytical modeling/game study that examirtes incentives
for firms to share demand information vertically the
presence of horizontal competition

(25]

Empirical study that investigates the effetthe institutional
environment on information integration between bayand
suppliers in China.

(26]

Empirical study measuring if the level of infeation
availability moderates problem solving approachsopply
chain performance

(27]

Empirical study that examines the impact oppy chain
integration on operational and business performance

(28]

Examines the antecedents and outcomes
organizational communication

of -inter

[29]

Explores internal and external informationkkges as it]
relates to operational performance

[30]

Model/Game that studies the incentives fomfirto share
information vertically in a two-level supply chaimith an
upstream manufacturer and many downstream retailers

[31]

Empirical study that develops a framework thefates
information integration initiatives and their impaon
inventory management and revenue-enhancing measure!

[32]

Empirical study assessing different informatioflow
strategies to enhance supply chain integration

(33]

Utilizes game theory to access the need feditie forecast]
information sharing between a supplier and a martuifar

[34]

Modeling study that attempts to quantify thenbfits of
demand information sharing between retailers aneir
suppliers in a simple two-level supply chain

[35]

This paper is a note on the Lee et al. (20p&per that
analytically demonstrates the benefits of usingtohisal
order information when the parameters of the ARfbress

are known to both the manufacturer and retailer

(36]

Modeling study that investigates how the tisggies
structure of the demand process affects the valfig
information sharing in a two-level supply chain

(37]

This paper addresses the need to change th@ysahain
management strategy in order to make complete fisieeo
information flows

(38]

Empirical study investigating the impact of Ifivestments
on supply chain performance.

(39]

Modeling study that compares the performandetheir
model, with one supplier, multiple retailers, andntdhnd
info. sharing, to other models with no informatgimaring

[40]

Analytical study that investigates contractingnd
information sharing in two different supply chains

[41]

Investigates information sharing in decengedi supply
chain with retailers competing on price

[42]

Analytical study that investigates the role ioformation
sharing to reduce the bullwhip effect

[43]

Investigates capacity investments decisiorsetlaon shared
forecasting information

[44]

Analytical study investigating incentives fowertical

information sharing in competing supply chains

[45]

Investigates the impact of reliable inventamjormation on
increased sales and traffic in stores

[46]

Investigates the relationship between truststtvorthiness,
and information sharing in China

[47]

Numerically investigates various informationhasing
scenarios between a manufacturer and two retadecs
determines the manufacturers optimal productioicpol

[48]

Modeling study that examines how sharing fatalemand
information can help companies lower cost in a el
system with one retailer and multiple customers

[49]

A simulation is used to investigate the valok various
information exchange mechanisms in a four-echelgply
chain under a material requirements planning fraarkw

[50]

This paper proposes a negotiation-based akgorifor
solving distributed project scheduling problems hw
schedule flexibility information sharing

—

[51]

A simulation is used to access the impact oppdy
uncertainty on the value of information sharinghademand
volatility under various scenarios

[52]

Modeling study with a simulation that designa
decentralized coordination mechanism for dynantisining
in distribution networks

(53]

Investigates the impact of information shgrof the demand
mix on supply chain performance by changing custo
demand pattern and production capacity

ne

(54]

Modeling study with a simulation that examirthe impacts
of different levels of information sharing on therfprmance
of supply chain project rescheduling problems

(58]

Empirical study that surveyed logistics prtotiers to
identify and align logistics performance measuréth the
information requirements of the organization

[56]

A simulation analysis studies the effect ofadourate
inventory info. and delays in replenishment decisio

[57]

Simulation model investigating the risks of nand
collaboration and information manipulation

(58]

Identifies core practices and key requirementsuccessfu
supply chain collaboration

[59]

Investigates the accuracy of forecasting basadshared
point-of-sale data

(60]

Field survey of Swedish companies and theppéiers to
determine the impact of forecast information qualitn
supply chain performance

[61]

Empirical study investigating the nature offan sharing
among and across firms as a supplier developmeht to

[62]

Empirical study that examines information shgras a
deterrent to unethical behavior

(63]

Empirical study investigation the impact ofcsd resources
on promoting information sharing

(64]

Modeling study that examines the linkage bemwelT
capability, firm collaboration, and performance

(65]

Analytical modeling study that evaluates thelue of
information in firms that face uncertainty

(66]

Investigates the benefits of EDI usage wittpeioal data
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2.1 Classification Framework

Table 2 presents the classification of the fiftyefiarticles
included in the literature review. The primaryetijve of
this table is to identify the well-traveled patHsresearch
utilizing the four categories of information shayiand the
associated weight of each based on the total number
articles that concentrate on a particular aspetttinveach
category. This table will also be used as the tategdor
the discussion on each class and the common vasiabl
that have surfaced from the research.

As you can see in the table, the majority of thelas
included in this review lie within the columns of
information sharing type and information sharing
investment/implementation. Information  sharing
mechanisms and information sharing quality researeh
the minority in this sample and account for aditver 1/3
of all articles published. The next few sectiongdl w
provide a detailed discussion on each of the four
categories of information sharing in supply chain
management research and offer insights from thewsr
authors included in the review.

Table 2. Classification of information sharing in
supply chain management articles

Mechanism / Investment /

Ref. | Quality Technology | Implementation Type

6] *

[10] *

[11] *

[12] *

[13] *

[17] *

[18] *

[19] *

[20] *

[21] *

[22] *

[23] *

[24] *

[25] *

[26] *

[27] *

[28] *

[29] *

[30] *

(31 *

[32] *

[33] *

[34] *

[35] *

[36] *

[37] *

[38] *

[39] *

[40] *

[41] *

[42] *

[43] *

[44] *

Ref. | Quality | Mechanism / Investment /

Type

Technology | Implementation

[45] *

[46] *

[47] *

(48] *

[49] *

(50] *

(51] *

(52] *

(53] *

(54] *

[55] *

[56] *

(57] *

(58] *

(59] *

[60] *

(61] *

(62] *

(63] *

(64] *

(65] *

(66] *

21.1 Information Sharing Quality

Information sharing quality articles typically facwn the
overall quality of information shared, access te th
information, level of shared information (full, pat,
none), and/or the effects of inaccurate information
sharing. Many authors investigate the impact of
asymmetric and/or poor quality information on syppl
chain performance. Information sharing qualityesesh

is an underrepresented area in this review andjuss
come into the spotlight during the past few years.

Ref. [11] employed a simulation to study the effett
information  sharing, particularly the quality of
information, on supply chains in a periodic orderta
level inventory system. They examined information
quality as it is used in lead-time demand foreogstand
inventory parameter updating with the role that
information quality may play in the bullwhip effecEour
levels of information were studied — Level 0 (nowne
info.), Level 1 (historical info. is available), el 2
(historical info. and estimate of lead-time vari@pcand
Level 3 (inventory manager tracks and stores thal fi
lead-time demand realizations for each order). e Th
authors determined that all information levels, eptc
level 0, are significant aggravators to the bulpvkifect.

In other words, poor information quality increastae
variance or amplification of orders as they traupl the
supply chain due to inaccurate forecasting.

Ref. [23] explored the supply chain management
relationships between service providers and cliérmsn
the perspective of real time access to operational
information that is maintained by vendors and theact
of real time information access on performanceseBlzon
empirical evidence from a logistics service providad
91 clients, he discovered that real time informatocess
has a positive influence on performance of botlitiest
The performance measurement includes the overall
economic condition of the firm, performance outceme
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that are easily measureable (productivity, opegatiosts,
etc.) and intangible performance outcomes.

There were a couple of authors that studied inftiona
sharing levels (i.e. full-information, partial-imfoation,
no-information) and/or the quantity of informatishared.
Ref. [17] investigated the level of information shg and
found that “effective supply chain practice beconmese
important when the level of information sharing
increases”. Ref. [54] examined the impacts ofedéht
levels of information sharing on the performance of
supply chain project rescheduling problems and
determined that moderate information sharing watebe
than no information sharing and full informationasig
in terms of rescheduling efficiency and effectivene

Overall, many of the authors agree that the qualfty
information, level of information, and access te #hared
information lead to increased supply chain perforoea
and efficiency. This emerging information sharing
perspective has a bright future in the literaturd ahould
have a strong foundation of data based on infoonati
sharing practices that are in place at industniesrad the
world.
2.1.2  Information Sharing Mechanisms/Technology
The category of information sharing mechanisms is
generally concerned with the technology or devicat t
facilitates the information sharing process, as| veel
companies view and usage of the device. Artiatethis
category also discuss the avenue or type of infooma
shared such as point-of-sale (POS) information.

Electronic data interchange is the most widely used
mechanism for information sharing transactionsuppsy
chain management. Ref. [19] investigated the ddeDd
as an information transferring mechanism in the
commercial food industry. They collected data fram
field survey to study the impact of the technolagythe
coordination activities of suppliers and customessyvell
as the firm’s opinion of EDI. They also examindxb t
effect of demographic characteristics on the us&Df.
They concluded that many firms view EDI as a taml f
traditional transactions (e.g. invoices and pureharslers)
that can increase efficiency of the operation imdtef a
tool that can be used to facilitate informationraigand
supply chain coordination.

Ref. [49] examined the value of different inforneerti
sharing mechanisms on a four level supply chaireuad
material requirements planning framework. A sirtiola
is used to compare the impact of the various in&diom
mechanisms with a zero information sharing polibogtt
requires each echelon to forecast its productiod an
manage inventories based on historical demand
information. They determined that information
integration among the four supply chain levels ltesuin
the lowest average inventory level for each membet,
the historical demand history policy resulted ia tbwest
total cost.

The lowest percentage of research in this reviealtde
with information sharing technology and mechanisms.
This suggests that either, the technology useddiithte
information exchange has not changed much and bdias n
received an abundant amount of attention in tleeditire,

or the information sharing technology research was
omitted from this review because the articles gpécally
targeted to more technical or computer-based seffies
journals. Either way, it appears that there isngrdous
opportunity for future information sharing techngjo
and/or mechanism research based on the limited eumb
of articles identified in this review.

213 Information Sharing I nvestment/lmplementation

An aspect of information sharing in supply chain
management that has received moderate coveradesin t
literature is information sharing investment and
implementation. Articles in this category discubse
information sharing implementation process, thedriee
information sharing, develops frameworks for infation
sharing implementation and other types of inforomati
sharing investments. Many papers focus on thefliene
the companies receive from the implementation ofieso
type of information sharing process or system.

Ref. [6] studied the value of information sharing
implementation in a modeled supply chain with one
supplier, multiple identical retailers, and staton
stochastic consumer demand. They accomplish this b
comparing the information sharing investment witle t
traditional policy of no-information sharing. Théyund
that investment in information sharing technologgnc
reduce supply chain costs by an average of 2.2%ileW
this percentage may seem low by some standards, it
limited to the assumptions in their model with the
underlying point of demonstrating savings generdigd
information sharing. Another interesting findingorhn
their study was that investment in other forms Bftd
reduce batch sizes and lead times will signifigargduce
operating costs even more so than information spari

Ref. [31] conducted an empirical study to deveop
framework for information integration investmentada
their effect on manufacturer profitability. Thegclised
primarily on the impact to inventory managementvadi
as other cost-saving measures that directly inflaen
manufacturer profitability. They discovered thaasng
information will definitely lead to increased pemfitance
but other measures and investments will be requioed
launch the firm to well above average profitabilityrhis
finding is based on the sample used in their sumwitly
the companies practicing the information shariniydies
reporting average profitability compared to thosat tdid
not participate in any information sharing or cbiaation
program reporting below average profitability.

One author published a piece that disputed the fared
information sharing investment. Ref. [35] respahtizan
article published in Management Science by ref] [Bat
advocated investment in information sharing to iobta
inventory and cost reductions. Ref. [35] arguedt th
investment in information sharing is not necessahgn
there is adequate information available from presio
orders for the manufacturer to make sounds decsioil
reduce their forecasting variance.  The point was
illustrated with an analytical model and the moudels
subsequently supported with a simulation.
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214 Information Sharing Type
Information sharing type articles represent the amiigj
class of research compiled for this literature eewi
Articles in this category typically concentrate ohne
process/strategy changes spurred by informationirgha
such as lot-size and inventory reductions, the
organizational value of information sharing, and
performance improvements from information sharing.
Many authors investigate the impact of demand
information sharing on an operational measurable or
processes such as inventory management or bateh siz
reduction. Ref. [34] constructed a mathematicati@hdo
guantify the benefits of demand information sharing
between retailers and their suppliers in a twodllsupply
chain with non-stationary end demands. They caleclu
that manufacturers can achieve tremendous cost and
inventory reductions with demand information sh@grin
initiatives. Ref. [67] considered information floim a
traditional supply chain with a retailer and suppli They
determined that the information flow is benefidiaterms
of cost reduction due to reduced inventory levetsl a
holding costs in addition to increased capacityef. [68]
investigated the value of centralized demand infdiom
in a serial inventory system under two scenarieshelon
stock and installation stock. The echelon stockcpo
requires centralized demand information and
installation stock policy does not. He first opitzed each
system then calculated the value of centralized astein
information as the cost difference between the leche
stock policy and the installation stock policy. eTmean
value was 1.75% with a range of 9% and increased as
tangible variables like lead time and batch sizarekese.
Behavioral research was scarce in the population of
articles selected for this literature review. Quiece that
stuck out among the others was published by red]. [1
They conducted a lab experiment in the contexthef t
popular “beer game” to determine if there are baral/
causes of the bullwhip effect and the role thabrimfation
sharing plays in a serial supply chain subject to
information lags and stochastic demand. Interghtin
they discovered that the bullwhip effect remainsewh
inventory level information is shared due to a tmzy of
underweighting (discounting orders that have bdeoeul
but not delivered). Their ultimate conclusion whsit
inventory information does help upstream suppliers
prepare for fluctuations, but it has a minimal iripen the
bullwhip effect, even when conditions are optimal,
because of cognitive limitations of managers.

Overall, it appears that information sharing type
articles receive the most attention in the literat{the four
papers mentioned above have been cited over 8G#stim
combined) due to the content of the articles angl th
industry related applications found in nearly evpigce.
They represent nearly 50% of the articles in teigiew
and continue to provide rich direction for practiters and
researchers alike. There are many possible extens$o
information sharing type related articles that dand
valuable insight to this plentiful topic.

the

3. Methodology

Utilizing secondary data, this paper surveys tterdture
relative to the impact of information sharing, eanbe,
and integration on supply chain management acguiti
The purpose of this research is to analyze anchegizte
the available literature to aid researchers or tjtiaigers
that may be interested in aspects of informatiarialy in
supply chain management.

Articles selected for review have been publishetha
premier Operations Management and Supply Chain
Management journals since the year 2000. The @sirn

included in the search are: Management Science,
Operations Research, Journal of  Operations
Management, International Journal of Production

Research, Production and Operations Management,
International Journal of Operations and Production
Management, Journal of Supply Chain Management, and

the Journal of Business Logistics. Selection criteria for
the journals is based on the ranking of the supplgin

and operations management journals from the Ausstral
Business Deans Council 2013 Journal Quality Li€.[6
Textbooks, conference papers, dissertations, and
unpublished working papers were excluded from the
review.

A search was conducted via the web (Google Scholar)
as well as other online databases (Proquest, EBE&Oh
etc.) to identify articles for inclusion in thisusty based on
the following keywords and phrasekiformation Sharing
Supply Chain, Information Exchange, Communication,
Collaboration, and Value of Information. In total, 122
articles were collected from the search processachE
paper was screened for its relevance to the subjedt
filtered accordingly. The screening process resgéifty-
five articles that will be included in the revievAlthough
fifty-five articles is not an exhaustive collectioof
articles, many other studies that review supplyircha
management research have been published based on a
review of far fewer articles than fifty-five (e.[r0], [71],
[72]). Therefore, the author contends that they-fifve
articles available and collected for this study vules
adequate context to capture the relevant dimensions
paths of information sharing research.

4. Discussion/Results

Information sharing in supply chain managementieen
investigated from many different angles at thetstathe
new millennium. There is an ample amount of litera
available in a variety of journals utilizing neargvery
research method possible. Even with the abundahce
research, there are still areas that require achditi
investigation.

This review uncovered very little experimental
research. Ref. [13] conducted a lab experimenth&
context of the popular “beer game” to determin¢hdre
are behavioral causes of the bullwhip effect ardrtie of
information sharing. It would be interesting tdend this
work to full and open information sharing where all
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members of the supply chain have access to the
information as well as an individual supply chain
member’s reaction to the information. Are theréeot
behaviors, other than the “underweighting” foundrbj

[13] that contribute to the bullwhip effect? Arhete
biases in the decision making process? Theseiqgoest
and other could be answered by conducting the
experiment in an open classroom on a game boaird ar
computer lab.

Vendor-managed inventory (VMI), where the supplier
is responsible to manage the retailer's inventasy,
gaining traction in industry. What is the advametay a
vendor-managed inventory system vs. a traditional
inventory system with information sharing? Theee i
opportunity for many optimization studies basedtbe
two inventory platforms with different assumption€an
the two systems co-exist in the same retailer?

Ref. [24] introduced the information “leakage effec
which is the tendency for a manufacturer to lea& th
information that was shared by the retailer to othe
competing manufacturers based on their reaction and
subsequent process changes due to the informafioare
has been very little research on this topic, seauld be
interesting to determine how this leakage effecty ma
impact horizontal competition, retailer performance
market share.

Other avenues of future research include additional
information sharing quality and mechanisms research
These two categories were the least representetiein
literature which opens the door to additional workhere
were very few case studies unearthed in this reviéw
case study in a well-established firm with inforroat
sharing policies in place may provide valuable ghsito
the topic of discussion. There is need for addélo
research and optimizations of the information siari
levels (no-information, partial-information, and llfu
information) and the possible advantages / disadggs
from each policy. The above suggestions represdety
ideas for the future of information sharing in slypghain
management research, but they are not intendeé #nb
exhaustive list of all possible future researcthpat The
vast nature of the topic inherently dictates regedn
many forms and directions.

There are several limitations to this study. Fithe
literature review was limited to only the premienda
highly ranked operations management journals. slt i
almost certain that many insightful and groundbiregk
articles have been published in journals that weoe
included in this search and could lend valuable
information to this study. Another issue with this
approach is the fact that only fifty-five articlesere
retrieved from the search process. This couldgbrtoe
attributed to the nature and focus of the jouriadtuded
in the review (i.e. Management Science maintains a
guantitative focus and publishes a large number of
operation research studies and not as many thauamy
chain related). Fifty-five articles can provides@ap-shot
of the current research landscape but may be cenesid
too few to establish long-term themes.

Another limitation is the age of the literature aogic.
Supply chain management is an ever evolving field a
information sharing in supply chain managementust j

one avenue of research in this vast discipline. e Th
immature nature of the topic leads to undevelopedkw
that is just starting to scratch the surface. &fwe, it is
tough to establish a classification scheme forckedi that
are no more than ten to fifteen years old.

Finally, as mentioned above, the classificationeseé
is subjective and one could argue and most likafypsrt
an alternative to the classification approachaetii for the
literature analysis. There are many different aetp¢o
information sharing in supply chain managementaese
An attempt was made in this paper to classify ttielas
in broad categories that are both diverse andndistrom
one another.

5. Conclusion

The purpose of this research is to classify theaeh on
information sharing in supply chain management.eréh
are very few studies that review the literatureoaesged
with information sharing in the supply chain. Al the
prior studies are either outdated or are too fotuse
individual elements of information sharing, which
reinforces the relevance and novelty of this studyhe
results of this study provide a roadmap for addaio
avenues of information sharing research. Thisysaldo
provides a frame of reference for practitionerstlzey
pursue information exchange as part of the suppgirc
management strategy. The type of information share
among supply chain entities is well representedhis
study, which demonstrates the importance to pracéts

of developing a sound strategy to share relevant
information (forecasts, inventory levels, produgtio
quantities, etc.) among all member s of the supplgin.
There are generally four categories of the inforamat
sharing literature: quality, mechanisms, investineand
type. Information sharing quality articles typigalocus
on the overall quality of information shared, wlese
information sharing mechanism associated papecsisis
the technology or device that facilitates the infation
sharing process. Information sharing investmeniclast
discuss the information sharing implementation pss¢
the need for information sharing. Finally, theneémt of
information sharing type was the most populatedugro
and typically concentrate on process/strategy obsng
spurred by information sharing, the organizatiovalue
of information sharing, and performance improversent
from information sharing.

There are many different available paths for future
research. Empirical research has received sctetitiain
in the literature; therefore there are many oppties for
additional empirical research. One interestingh pist
experimental work in the context of the “beer game”
Other directions that require further investigationlude
additional information sharing quality and mecharss
research, case studies, and optimizations of the
information sharing levels (no-information, parial
information, and full-information).

Based on the hundreds of research papers that
investigate information sharing in supply chain
management during the brief start to the new nmiligm,
there is a rich history of research that has n@aepy end
in sight. Hopefully, the literature review preshthere
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and the questions that remain unanswered will $&irau
additional research in the fruitful information sing

arena.
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