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ABSTRACT

This paper documents an RFID simulation for thepbuphain management in the dental industry in the
UK. The paper starts with a preliminary analysishef UK dental product industry followed by a la&rre
review on topics of IT and Logistics and Technobtadjinnovation. A case study from UK dental indystr
is selected for the study and a supply chain aisatyanducted in order to discover the businessgases
and problems. A proposed solution with RFID tecbgglto the encountered problems is simulated and
then compared with the current supply chain systachmetrics calculated for comparison and justiica

of the introduction of the RFID technology.
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1. INTRODUCTION development [1]. The requirement for dental
products rises commensurately with dental
The UK dental product industry includes bothexpenditures, the number and type of dental
supplies and equipment. The focus of this study igrocedures, and growth in certain demographic
supplies (referred to as “dental products”) and theegments. In 2007, developed areas of the world
materials used to produce them. Demand for dent@d.g., the United States, Canada, Western Europe,
products and materials in the UK (at theJapan and Australia) dominated the dental product
manufacturers’ level) reached $8.8 billion in 2007narket, and this will continue to be the case Ifer t
based on growth of 5.8 percent per year from 2002xt decade. These areas generally maintain the
[1]. In the previous five years (1997-2002), annuahighest per capita dental care expenditures in the
gains set a 6.2 percent pace. During the mid-®-latvorld. Due to high levels of dental service
1990s, and into 2000, the dental product industrgxpenditures and a lower incidence of tooth decay,
experienced favourable gains due to a slew dafental care in developed areas will continue tft shi
consumer product innovations, such as tartdowards preventive and aesthetic enhancing
control toothpaste, whitening toothpaste and oveprocedures [2]. Moreover, as health care continues
the-counter (OTC) whitening products. Value gaingo improve, life expectancies will continue to rise
decelerated in 2002 and 2003, a result of theéeveloped countries. Lower incidences of tooth
recessionary climate. During this time, many dentalecay and longer living individuals will boost
patients postponed optional treatment planglental care requirements. In addition, in many
pursuing less expensive alternatives. In 2004 obusases, older segments of the population are well
gains were due to improving economic conditionpositioned to pay for the required procedures
and the release of pent-up demand. Nevertheles®cause they control sizable amounts of
demand growth --while still very respectable --discretionary income [1].
decelerated in 2005, 2006 and 2007, despite dme UK dental market space has witnessed
aging population and the popularity of cosmeti@ggressive growth rates, with strong inventory
procedures. Market maturity of consumer productfocus to enhance market penetration and presence.
such as toothpaste and denture items helped ke®p the other hand, penetration of RFID tags to
demand growth below the pre-recession pacenhance inventory systems across the globe is low
(Datamonitor, 2008) as compared to other industries. This forms the
In 2007, the global market for dental productdbackground for our research study with focus on
totalled $32 billion, with demand levels andenhancing efficiency with usage of online platforms
product mix differing widely depending on eachand RFID in the UK dental sector. Therefore the
country’'s economic strength and its level ofmain question is: How to enhance the distribution
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network in the UK dental industry with an effectivetotes and individual products in the supply chain
RFID supply chain solution? [7]. It's going to produce oceans of information
about when and where merchandise is
2. LITERATURE REVIEW manufactured, picked, packed, and shipped. It's
going to create rivers of numbers telling retailers
2.1 RFID Impact On Supply Chain about the expiration dates of their perishable
M anagement items—numbers that will have to be stored,

Previous work on RFID impacts in the supply chaifransmitted in real-time and shared with warehouse
can be classified in three main groups: conceptuflanagement, inventory management, financial and
papers, simulation papers and field studies. Amorgfher enterprise systems. In other words, it isgoi
the conceptual papers describes some critical srentp have a really big impact [7]. Another benefit of
and implications of applying RFID to supply chainRFIDs is that, unlike barcodes, RFID tags can be
management detailing its benefits as well as th&ad automatically by electronic readers. Imagine a
impediments to implementation [3]. With respect tdruck carrying a container full of widgets enteriag
supply chain strategy suggest that RFID maghipping terminal in China. If the container is
facilitate the development of emerging supply chaigquipped with an RFID tag, and the terminal has an
configuration by acting as an enabler of a build-toRFID sensor network, that container's whereabouts
order supply chain management strategy. Moréan be automatically sent to Widget Co. without the
broadly consider RFID as a technology that enabldgick ever slowing down. It has the potential tal ad
“smarter supply and demand chain” facilitatinga substantial amount of visibility into the extedde
collaboration practices such as collaborativéupply chain. Right now the two biggest hurdles to
planning, forecasting and replenishment. Manyvidespread RFID adoption are the cost of building
mathematical and simulation models have beelie infrastructure and the lack of agreed-upon
used to assess the impact of RFID on supply chaifdustry standards [7].

performance [4]. For instance, manufacturer-ratailéRFID (Radio-Frequency Identification) technology
supply chain environments, the potential benefits d1as been considered as “the next revolution in
RFID in inventory reduction and service levelsupply chain” since it allows the tracking of each
improvement. The author also investigates thebject or product in real time in the supply chain
improvement of inventory replenishment decisiofSC). However, while RFID seems to offer a
considering some specific aspects of RFID enabld¢nique potential to supply chain management
supply chain such as the increase in “informatiofSCM) improvements over existing automatic
visibility”. Glassberg et al., [5] propose six mdsle identification ~and data capture  (AIDC)
of cost-benefit analysis for RFID applications intechnologies, some scepticism remains in the
different logistics activities in the printing inginy. ~ community of potential adopters since there is no
The relationship between inventory inaccuracy anglear indication of the model to follow when
performance in a retail supply chain, and the wagssessing the impacts and benefits of an RFID
RFID may improve efficiencies by reducing supplyenabled SC [7]. In particular, return on investment
chain costs and out of stock levels. Among article€ROl) is uncertain if one attempts to assess both
with empirical results from field studies, Lockamycost reductions and value creation at the individua
& McCormack [6] examines RFID applications inorganisation level and at a collective level (i.e.
the retail supply chain based on the early Metrécluding all the SC members). This difficulty adds
group pilots in Germany, suggesting that ITto the challenge for RFID adoption which requires
innovations (including RFID) in combination with interorganizational cooperation among a network of
the new marketing concept of “future stores” havéfrms to be involved in implementing this
contributed to a sales increase of about 239gchnology in a business-to-business electronic
compared to the preceding year while “reducing otommerce (B-to-B e-commerce) context [8].

of stock by 9 to 14% and store space by abogonsidered as a wireless AIDC technology, RFID
11%". not only refers to the tag containing a chip, deba
The most notable is Radio Frequency Identificatiofo an antenna for sending and receiving data, an
or RFID. RFID tags are essentially barcodes otiterrogator, also called reader, and its antetioas
steroids. Whereas barcodes only identify th€ommunicate through radio frequency with the tag,
product, RFID tags can tell what the product isand finally, a middleware that manages, filters,
where it has been, when it expires, whateve®ggregates and routes the data captured. All these
information someone wishes to program it withelements are essential to constitute a “basic” RFID
RFID technology is going to generate mountains ofystem. This RFID infrastructure is generally
data about the location of pallets, cases, cartorigtegrated with enterprises systems (e.g. WMS:
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warehouse management system, enterprise resoufgermany, suggesting that IT innovations (including
planning: ERP) where specific applications aré&kFID) in combination with the new marketing
hosted and may be coupled with other technologieoncept of “future stores” have contributed to a
such as global positioning system (GPS). RFID hasales increase of about 23% compared to the
been the topic of interest in various fields ofpreceding year while “reducing out of stock by 9 to
research related to the technology itself, innavati 14% and store space by about 11%". Wu [10]
management and potential trajectories for RFI@resent a study commissioned by Wal-Mart where
adoption, implementation in an inter organisationathey examine the influence of RFID on potential
context, CRM (customer relationship management)mprovements such as the reduction of out of
PLM (product lifecycle management) integratingstocks. While preliminary results indicate that
reverse SC activities, and an increasing number &FID reduced out of stocks by 16% during the
papers in SCM. However, today’s RFID adoption iperiod of their study (i.e. a period of six months
still limited due to barriers such as (i) technglog 24 Wal-Mart stores), the authors suggest that these
current weaknesses (e.g. read rate, data religbiliimpacts should be considered with caution until
high rate of new hardware and softwaréthe RFID effect” can be better isolated. By loakin
introduction [8], lack of unified standards forat the business process level Wu [10] explore the
interoperability), (ii) relatively high costs redat to impacts of RFID in a retail SC, and shows the
hardware, software customization, systemsmergence of “intelligent processes” and RFID
configuration and integration , and training, (iii)enabled B-to-B e-commerce.

security issues (i.e. data access, privacy anls mentioned by Lambert et al [11] “measures and
legislation), and (iv) lack of expertise (i.e.metrics are needed to test and reveal the vialufity
specialized skills required for RFID strategies without which a clear direction for
implementation). improvement and realization of goals would be
Among the conceptual papers, describes sonfeghly difficult” This is certainly true for evaltiag
critical trends and implications of applying RFI® t the viability of RFID-enabled SC scenarios. With
SCM, detailing its benefits as well as therespect to previous work on the impact of RFID in
impediments to implementation. With respect to SGC contexts, multiple KPIs are used ,such as “level
strategy, suggest that RFID may facilitate thef inventory  (reduction) ,service level
development of emerging SC configuration byimprovement), (out-of) stock level, storage space
acting as an enabler of a build-to-order SCMminimum), handling costs, process improvement
strategy [8]. More broadly, consider RFID as gautomation, cancellation), etc.” These studies
technology that enables “smarter supply andertainly provide valuable information on the
demand chain” facilitating collaboration practicesmpacts of RFID in SC, but do not offer an overall
such as CPFR (collaborative planning, forecastinffamework to evaluate impacts at the SC level.
and replenishment). Many mathematical an&ome guidelines can, however, be found in a recent
simulation models have been used to assess tteview made by Lambert et al [11] suggesting that
impact of RFID on SC performance. For instancehe literature “prescribe two approaches to
demonstrate, in manufacturer-retailer ~ SGnanaging inter-company connectedness. One is
environments, the potential benefits of RFID inbased on transactional efficiency and the other is
inventory reduction and service level improvementbased on relationship management” insisting on the
Hilty (2005) presents a model of the benefits ofact that these two approaches are not mutually
“‘item level RFID” to two SC members. The authorexclusive. These authors also identified five SCM
also investigates the improvement of inventoryrameworks that recognize the need to implement
replenishment decision considering some specifisusiness processes. Among these, they selected and
aspects of RFID enabled SC such as the increasecompared the SC Operation Reference Model
“information visibility”. Hilty [9] propose six (SCOR) and the Global Supply Chain Forum
models of cost-benefit analysis for RFID(GSCF) framework which include business
applications in different logistics activities ilmet processes that could be used by management to
printing industry. By simulating a “three echelonachieve cross functional integration (i.e. actasti
SC”, Hilty [9] examine the relationship betweenacross corporate functions) and cross organizdtiona
inventory inaccuracy and performance in a retaihtegration (i.e. connections with customers and
SC, and the way RFID may improve efficiencies byuppliers).

reducing SC costs and out of stock levels. Among

articles with empirical results from field studies,

Wu [10] examines RFID applications in the retalil

SC based on the early Metro group pilots in
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2.2 RFID Impacting And Integration With assembling the store’s mix of SKUs. Here again,
Supply Chain M anagement management practices exacerbated the problem

Ever since retailers equipped their cash registef4]. We found that error rates on items received
with bar code scanners, we've been promised directly from manufacturers were substantially
brave new world of supply chain managementiower than on items received through company
Stores would automatically track the flow of gooddistribution centres. Why? To minimize paperwork
and electronically transmit precise replenishmerdand auditing expenses on goods transferred within
orders [12]. Suppliers would synchronize theithe company, the retailer had discouraged store
production schedules to real-time demand datamanagers from getting credit from distribution
Fewer goods would sit around in warehouses; feweentres for items shipped in error that cost Ibas t
customers would find products out of stock. It's a certain amount. As a result, the managers weren't
great vision, and one that may still come to passnotivated to carefully check the accuracy of
But to get there, retailers will have to clean heit  deliveries from the distribution centres. Sinceythe
act. In an in-depth study of 35 leading retailevse, could receive credit for manufacturers’ errors,
were dismayed to discover that the data at thet hedwowever, they checked those shipments
of supply chain management are often wildlymeticulously [14].

inaccurate. The executives at one company with [is not just you. It really is getting harder to
reputation for expert data handling estimated thatutpace the other guys. Mullins [13] recent redearc
their data were “99% accurate.” Physical auditsjnds that since the middle of the 1990s, which
however, showed that inventory levels were waynarked the mainstream adoption of the internet and
off the mark for two-thirds of the stores’ stock-commercial enterprise software, competition within
keeping units, or SKUs. Mullins [13] estimates thathe U.S. economy has accelerated to unprecedented
those errors reduced the company’s overall profitevels. There are a number of possible reasons for
by 10% through unnecessary inventory carryinghis quickening, including M&A activity, the
costs and lost sales from out-of-stock items, oopening up of global markets, and companies’
stockouts [12]. continuing R&D efforts [14]. However, Mullins
Even when a store’s inventory information is[13] found that a central catalyst in this shiftthe
technically correct, it may still suffer from badtd massive increase in the power of IT investments.
because employees routinely put products in thEo better understand when and where IT confers
wrong places. Another well-regarded retail chairompetitive advantage in today’'s economy, we
found that 16% of its in-stock SKUs were reportedtudied all publicly traded U.S. companies in all
as stockouts when customers asked for them at thelustries from the 1960s through 2005, looking at
help desk. In fact, however, the items weragelevant performance indicators from each
available; they had just been misplaced in a seoradincluding sales, earnings, profitability, and netrk
area or on the selling floor. Mullins [13] estimsite capitalization) and found some striking patterns:
that the problem of “phantom stockouts” cut thisSince the mid-1990s, a new competitive dynamic
company’s profitability by a whopping 25%. Why has emerged—qgreater gaps between the leaders and
are the data so inaccurate? Some of the problem daggards in an industry, more concentrated and
be traced to human nature. Think about how clerksinner-take-all markets, and more churn among
behave at cash registers. If a customer is buyingvals in a sector [15]. Strikingly, this pattern
peach, orange, and strawberry yogurts at the sard®sely matches the turbulent “creative destruétion
price, the clerk often swipes one of the yogurts—mode of capitalism that was first predicted over 60
say, peach—three times. As a result, the storeigars ago by economist Joseph Schumpeter. This
inventory system says the peach yogurts are dovatcelerated competition has coincided with a sharp
by three and the others are unchanged. Managénsrease in the quantity and quality of IT
routinely exacerbate this problem by trackingnvestments, as more organizations have moved to
checkout clerks’ speed but not their accuracybolster (or altogether replace) their existing
Indeed, most stores adopted scanners primarily tperating models using the internet and enterprise
save on labour costs, not to gain better data [14]. software. Tellingly, the changes in competitive
Some of the blame must also go to retailerslynamics are most apparent in precisely those
distribution centres. When one retailer auditedectors that have spent the most on information
every item on hand at a new store, it found that thtechnology, even when we controlled for other
inventory system had the wrong quantities for 29%actors [15]. This pattern is a familiar one in
of the SKUs, with an average deviation from actuainarkets for digitized products like computer
supplies of 25%. The pickers in the company'software and music. Those industries have long
distribution centre had simply been sloppy irbeen dominated by both a winner-take-all dynamic
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and high turbulence, as each group of dominamshowroom is required to call back to the dispatch
innovators is threatened by succeeding waves oéntre immediately after leaving a customer's
innovation. Consider how quickly Google house. That enables the centre to contact the
supplanted Yahoo, which supplanted AltaVista andustomer to verify his or her satisfaction and
others that created the search engine market framaldress any concerns. The software tracks delivery
nothing [15]. Or the relative speed with which newtimes and satisfaction levels and finds the foriser
recording artists can dominate sales in a categorgecreasing while the latter ticks upward.
Most industries have historically been fairlyRecognizing its success, the company quickly
immune from this kind of Schumpeterianembeds the new process in its enterprise software
competition. However, our findings show that theand rolls it out to the other 99 locations. Because
internet and enterprise IT are now acceleratingustomers value these process innovations, the
competition within traditional industries in the company’s market share grows nationwide [16].
broader U.S. economy. Why? Not because moiguccessful IT-enabled business process
products are becoming digital but because moienprovements like this one generally have a
processes are: Just as a digital photo or a webumber of important characteristics [16]:

search algorithm can be endlessly replicated e« They cover a wide span. The new ways of

quickly and accurately by copying the underlying working apply across a very large swath of
bits, a company’s unique business processes can a company—in this case, all stores,
now be propagated with much higher fidelity across factories, and delivery teams.

the organization by embedding it in enterprise « They produce results immediately. As
information technology [15]. As a result, an soon as the new enterprise system goes
innovator with a better way of doing things can live, so do the process changes it enables.
scale up with unprecedented speed to dominate an . They are precise, rather than general
industry. In response, a rival can roll out further guidelines, suggesting highly scripted
process innovations throughout its product lines instructions for business  activities
and geographic markets to recapture market share. (furniture order taking and delivery).
Winners can win big and fast, but not necessarily . They are consistent—executed the same
for very long. CVS, Cisco, and Otis Elevator are way everywhere, every time. Every
among the many companies we've observed furniture store uses the same method to
gaining a market edge by competing on technology- quote lead times, and deliveries are closed
enabled processes—carefully examining their out the same way day after day.

working methods, revamping them in interesting They make monitoring easy. Activities and
ways, and using readily available enterprise events can be observed and tracked in real

software and networking technologies to spread
these process changes to far-flung locations so
they're executed the same way every time [15].
Given the costs of enterprise IT and the risks
inherent in deploying it poorly, it's especially
important that the change projects you select
capitalize on IT's strengths. Consider the follogvin
hypothetical example of a company that did just
that [16]. A U.K. furniture maker sells both
standard and custom pieces out of its 100
showrooms nationwide. Because salespeople in
each of the showrooms have very little direct
interaction with or information about the
company’s three factories, they all quote long lead
times for custom furniture, just to be on the safg,
side. To rectify this situation, the company,
develops software to integrate the activities o
manufacturing and sales, and tests it at o

time, providing unprecedented
opportunities for testing and feedback.

» They build in enforceability. The designers
of a new process that's embedded in IT
can have great confidence that it will be
executed as intended. It is often simply
impossible to execute the process the old
way, and even when backsliding is
possible it can be recognized and
addressed. The furniture company could
easily use the data collected during the
delivery process to determine if all teams
were calling in properly [16].

interorganizational systems (I0S) literature
arious models have been developed to identify
doption drivers. Most of the prior studies have
; "¥sed diffusion of innovation theory, which

Iocat!c_m.. Now salespeople —can enter th‘T"'nvestigate innovation attributes along with the
specifications of a custom order and instantly anizational  innovativeness literature  that
receive an accurate delivery date. The companyamines characteristics of organizations in their

also deC|de§ o use the .software to mana@ifdoption and diffusion decisions. The lens of
customer deliveries. The delivery team for the test

s
222




Journal of Theoretical and Applied Information Technology
10™ March 2014. Vol. 61 No.1 N

© 2005 - 2014 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

institutional theory has also been used to predicreating rich product profiles resulting in
institutional pressures as drivers of 10S basedrganizational cost savings in theft prevention,
interorganizational linkages [17]. However, aninventory management and quality control as well
integrative  adoption and diffusion modelas indirect benefits such as better business cestom
incorporating drivers from multiple theoreticalmanagement, partner collaboration, and altered
perspectives and combining different adoptiomprocesses from strategic insight. In addition saver
rationales with testable predictive power is stillecent applications of RFID technology projects
needed. In addition, not fully yet explored extérnahave shifted in focus from goods identification and
environment factors may influence the adoptiotracking to complete systems integration initiagive
and diffusion of new technologies because of the[18].

unique features and characteristics. An importarBusiness adoption of RFID is relatively new and
consideration in the adoption of new technology itherefore as with most new information
the motivation or rationale behind its adoptiontechnologies its true potential both independent an
Although it would seem that an organization’sin conjunction with other technologies is not yet
adoption decision is driven by well thought outfully understood. Its adoption considerations and
internal and external assessments with a cletine consideration’s  weights for internal
objective to improve performance there may berganizational stakeholders and across the SC are
other factors such as conforming to externamportant [19]. RFID can be viewed both as an
pressures from the organizational field to gairnternal as well as an interorganizational tool.
legitimacy which may drive adoption [18]. This isHence, relative strength differences may exist
true even more when there is technologicahmong adoption drivers depending upon anticipated
uncertainty induced by network externalities andises of RFID (internal to the organization and/or
mutual interdependencies among adopters. In caBetween organizations). However, we believe that
of adoption of interorganizational systems (IOS)nternal organizational use adoption drivers would
such as EDI or ebusiness that integratbe a subset of inter-organizational level drivers
organizations, pressures from dominant partnef¢9]. RFID combined with information
(customers/suppliers) are likely to be significantmanagement systems can create effective 10S
While identifying factors that drive RFID capable of providing visibility across SCs and
technology adoption it is also important to exploralelivering direct and indirect benefits to
the effects of the underlying motivations orparticipating SC partners. While direct 10S
rationale behind adoption, which may shed light omdoption benefits are quantifiable, some indirect
how the technology is subsequently integrated arttenefits may only be realized through improved
used by organizations. For example, we may findollaboration between SC partners and the
that in situations where rationale for adoption idransformation of business processes that result in
conforming to institutional environment pressuregompetitive advantage gains. This research note
there might be a very superficial adoption to §atis focuses on manufacturer/retailer SCs and
legitimacy needs (which may be reflected in lowspecifically on factors that drive the adoption and
minimal levels of early integration of the expected integration of RFID's by the
technology). Similarly if the decision to adopt ismanufacturers, retailers, distributors and
motivated by strategic and efficiency gains tovendors/consultants. The likelihood of direct and
improve organizational performance we may findndirect benefits for both manufacturers and
evidence of a significant effort undertaken taretailers from RFID adoption is high and the case
integrate the technology with existing systemg$or benefits although unequal resulting from
within and across organizations (Rogers, 1983kollaborative RFID adoption efforts is very strong
RFID (Radio Frequency ldentification) is a meansccording to IBM Consulting. Hence, in this study
of automatic identification of objects using radiofocusing on manufacturers and retailers in SCs
signals and provides improved data collection anseems appropriate. When RFID information is used
handling through greater accuracy, speeds aratross SCs with inventory management systems it
visibility. Basic identification data is carried in becomes an interorganizational tool with greater
transponders known as tags read by transceivepstential benefits derived from increased SC
that decode and transmit data to attached computgrartner  participation and commitment and
for processing where it can be associated withubsequent refinements of organizational processes
database information such as product, businefk7]. RFID technology has also been successfully
processes and organization data. It is expectdd thategrated with E-commerce Solutions, Rathore and
RFID technology will provide real time information Valverde [20] have been successful in the
in tracking products and also opportunities fointegration of RFID and E-commerce applications,
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this has an impact on the supply chain as E-
commerce integration with Supply Chain systems |s - Improve
possible mainly because of RFID technology. Moving and temporary
placing storage
3. RESEARCH METHODOLOGY products in their | - Reduce
specific manual
The study used the case study methodology. qusut_away storage location | intervention

selected case study is dental distribution compa
located in Newcastle UK. A supply chain analysi
was conducted in order to identify the main

y

U7

Retrieving the

business processes required for the supply chain products
management functions. Problems with the business from their storage | Automate the
processes were identified with the use interviews location to location of
and direct observation techniques. consolidate products and
Picking customer picking
An RFID solution was proposed based on the
analysis and a simulation of the proposed solutign
was produced with the help of the “RFID Enabled . _
A . . Checking, packing
Supply Chain simulator” from Microsoft [21].
and Automate the
. . loading in the verification
After the simulation, we have taken the collected_ . . gm’ . o
Shipping transportation unit| activities
L}

lead times from the case study and compared th
with the results of the simulation. These results

were the base to justify the benefits of having theAfter an analysis of the problems, a simulation of
proposed RFID solution. the supply chain processes of the company with

RFID was implemented and details documented in

4. IMPLEMENTATIO AND RESULTS section 4.2

4.1 Case study

The dental distribution company selected for th
study is currently using bar codes as it main i ) ) )
technology automatic identification and data’/€ have implemented a RFID simulation using the
capture technologies. “RFID Enabled Supply Chain simulator” from

Microsoft (Microsoft, 2009).
A set of interviews were conducted and information

recorded for further analysis. We used a purposiy
(Judgemental) sample for this part of the researc
In-depth interviews for data collection were usec
with key decision makers (KDM’s) in the dental
distribution company to gain view as much insigh
as possible. The sample size was arranged for 20.
summary of the detected problems for each of tr
processes in the supply chain management
included in table 1.

3.2 Simulation and results

DENTAL DISTRIBUTION
customer COMPANY lanufaciurer|

sl

Aterve Antenna

Flow of infarmation

Flow of mazerial

Figure 1 Supply Chain Modd For Metro Dental Hospital
Table 1 Dental Equipment Manufacturer-Hospital Supply
Chain Problem Analysis The Dental Distribution Company has a simple

Supply Chain. They receive orders from customers,

ific ;
- Spec - buy the products at the Manufacturers or Suppliers
Processes Description Opportunities . .
and ship it to the Customers (Figure 1).
Automate the
verification At this point in the simulation, we started witleth
Handling of activities flow of Information as shown in Figure 1.
products that - Manage the The first step was to create an order from the
arrive at the flow of customer as shown in figure 1.
Receiving warehouse damaged goods
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Category Adults =]
Product Razor Speed Bike j
Quantity 1

Expected Date [04/01/2009 =

Contoso Retail Store
Contoso Way.
WA - 98052, USA
Store Order Reguest Form Receive Goods Store Palletization Loading truck for store

Product o oduct UPC  |Quantity

Name . . .
U e S Figure 4 Flow Of Material For Smulation
2 In the simulation, a truck has just arrived withr ou
Figure 2 Create An Order goods and they are about to enter our warehouse.

In the simulation, the cu_stomer has ordered an itefhare are two o
called “Razor Speed Bike”. The next step was to

check the item availability. As the item was not <+ The tags were already provided by the
available for shipping, we needed to buy the item Supplier or

from the manufacturer or a supplier. For this
reason, we created a purchase order in the
simulator. This purchase order was then sent to the
manufacturer/supplier. According to the expected
delivery from our manufacturer/supplier, we canNe opted to simulate by putting into the products
then plan our own shipping. At this point RFID canour own tags as this is how the Warehouse process
be very important as we would be able to knovior the Dental Distribution Company we used this
exactly when the product enters our Warehouse astudy works with its present identification
leaves after it is shipped to the customer (Fi@)re technology (bar codes). With bar codes, the case

enactner  [FR ] study controls the incoming goods.

ptions:

We need to control the goods before
storage. We will put our own tags in the
products.

In the simulation, the products passed the RFID

Razor S

#3

1 Industry Street. Shanaghai
SH - A2341
China

Product IRazor Speed Bike j .
F— reader. Before passing the RFID reader, the
Quanti . . . . :
e products had the following information included in
Expected Date [04/01/2009 ] figure 5.
Contoso Distribution Center .1;:1::::.3?.3' Sh:‘yg::. SH:g::;Azaj‘:r.z::E
1 Conto=o Way. Razor Speed Bike = a o
WA - 98052, USA
e e e
BikesRUs
; o =
= >

Number
1

23

I B B Rl B Bl B B Y

Sike

LE]

Product .
(v] Name Product UPC  |Quantity|

LE]

LR+

10000|722°7 39259 | seo1g505 74125
Bike

LE]

23 43

Alert st 25/02/2009 18:01:12 : The Purchase Order Number: 10006 crestion process has been complete
Alert st 25/03/2009 18:01:12 : Web Service called to updste the manufacturer

Alert at 26/03/2009 18:01:12 : Cresting XML to send to the Manufacturer.

Alert at 25/03/2009 18:01:12 ; Purchase Order # 10008 added into the System.

Alert at 25/02/2009 18:01:09 : Product added to the Purchase Order. FI gure 5 Products Before Pm ng The RF' D Reader
Figure 3 Purchase Order For Smulation

e 6 o 6 o 6 o 6 0 o

0c 0 0c OC 0f 0OF OF GF 0C OC

VVWwWiwwwyv

LE]

After passing the RFID reader the information was

immediately updated in the simulation as we can

see in the figure below (Figure 6). There was some

processing going in the background. This means

»  One for the Good-in: Incoming goods that our back-end (ERP System) was updated:
from the Manufacturer or Supplier and

In this simulation we have simulated the use of 2
main antennas:

» It has updated the order status
* Goods-Out: Items send to customers.

The simulation followed the following flow of
material:
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» Tag observations were added to the systemfter the new case passed the tag reader, it update
the backend system and displayed the results

Manufacturer: BikesRUs

1 Industry Stramt. Shongher, ShanoheiA2341 Ghina R
e EhEn | Cmmes | W document in figure 8.
—— = =
[ — Description | Product Discovery Time T AHEIETSCRr &=
EPC Hex Value EPC Number Product UPC
urn:epctagisgtin- PR zor Spead @ | 25702:2009 Pallet 0820010000000005 urnepctag:ssco84:1.123457.5
e = =
ur Dazer > 22 880147DB08000002 umnepcitag:sgtin-B4:1.552185.257412.2 5521852574129

o == Csse 980147DB08000002 urmnepcitag:sgtin-64:3.552185.257412.2

R p— FROM ®

S%:2.552185.257412.4 Contoso Distribution Center

P TO CARRIER

Contoso Retail Store #Al

urniepcta 2s/02/2008 q

SISEENISET e ces= e dErEEer Erl?cmozx

urniepcta 2s/02/2008 Pallat

SRS T ze | T20250
ORDER #

Alert at 25/02/2009 18:12:1€ : Updating order status. 10002

Alart at 25/03/2009 18:12118 : AGGING cument tag Sbesrations to the

AImL Sl Z0/0DZ00D 18, 1210 | Fierimlmet s ti1ry aarm farsse s« e <.

At at 77 tage ware .

Alert at 25/02/2009 18:12:08 : Started reading tags from the message gqueus. EPC#

0820010000000005

Figure 6 Products after passing the RFID reader

Alert at 25/03/2009 18:28:33 : Adding tag cbservations into the system
Alert at 25/02/2009 18:28:22 : Updating Ordar.
Alert at 25/03/2009 18:38:30 : Filled cases updsted into the system

The current barcode readers are manual. ThES2Eea20cs 153050 Folsimmion of fas curent pelict tarics.

means that the operator has to go with a barco(f i =200 13558 i & nsweslistisa0s2001a000000008 has sesn ==sisd and
reader to the product and valid the bar-code. ThAr = #seemisiassmionar=msassizza palistz=ton
can cause errors and takes time. With the RFID Figure 8 Palletized items details
architecture this is done in a few seconds.

On average this operation takes up to one minute faAt\ccordmg to the results of our simulati¢see

the moment so we estimate that the gains would B&" < 8), the time it took between selecting adeor
9 .kfo start palletization and its conclusion was lihss

of about 90%. We could see clearly that thl% : ;

X . hree minutes. The current process with barcode
operation only took a few seconds in the . )
; . readers can take up to 10 minutes for a single

simulation. .
package as there are no conveyers and this a manual
The next step of the simulation was to pick up théask done by warehouse operators.
good and create a package — the store palletizatigne last process was to load the carrier.
process.

First the operator printed a new pa||et tag an The loading of the truck has been finished and the store has
started the palletization process. Figure 7 showsoi e ey
items before they passed the RFID sensor. 0820010000000004 25/03/2009 1832:50 @

Alert st 25/03/2008 18:32:57 : Order has been updated

EPC Alert 3t 25/03/2008 18:32:57 : Finished loading the trudk.
Hex ERE Time Read Alert at 25/03/2009 18:32:55 : Receiving messages from the queus.
Value 1L Alert 2t 25/03/2008 18:32:53 : Recsiving messages from the queus.

0520010000000005 4 Ed1 123457 5 ) PR RS (PaTe Alert 5t 25103/2008 18:32:43 : Recsiving messages from the queus.
= = |urneptagssoo AL 155 SRS S Alert 5t 25/02/2008 18:32:48 | Recziving massages from the queus.
B80147DB0B000002 | urn:epotag:sgtin-84:2. 5521852674122 ) 26/02/2009 18:26:58 Alert at 25/03/2008 18:32:48 : Started loading the trudk.

Alert 5t 25103/2009 18:32:01 : Order to be loaded on the frudk has been selected.
820147DB08000002 | urn:epctag sgtin-64:1 552185 257412 2 ’ 256/03/2009 18:36:58

Figure 9 Loading the carrier

FROM @
Contose Distribution Cantar

TO | CARRIER

According to Figure 9, it took less than a minute t

Contoso Retall Siors - read the goods going into a truck. This process is
DESCRIPTION not used currently in the company but we thought it
p— might be very useful in order to improve warehouse
inventory performance.

CSZCCIIUF[':(E:C#CCUCCE

Alert ot 25/02/2009 18:26:49 : Palletization of the current pallet started.
Alett at 25/03/2009 18:35:54 : A new pallet tag:0220010000000005 has been ceated and
printed.

Alett at 25/03/2009 18:35:50 : Order selected to start palletization.

Figure 7 Palletization process
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Table 2 Smulation results accurate information at a very high level
Dental Current REID Tmmedia of granularity (pallet, box); this
Distributor Process Process te information can then be shared among the
Workflow Be?ef't whole supply chain. RFID and EPC. This
Goods-In 01:30 01:30 0% will eliminate almost all paper-based
Control . ..
documents generated in the traditional
Receive Goods 01:00 00:08 86% receiving process.
Siore 10700 0343 =  RFID technology and the EPC Network

Palletization enable electronic integration of all firms
involved in the supply chain. This way,
any actor in the supply chain can, at

%‘ﬂrtoym_oa ding 01:00 00:56 7% anytime,  anywhere, can  obtain
Truck continuously updated product information

from the remote ONS via the local ONS.
Product flows can be totally synchronized
with information flows.

Table 2 summarizes the results of the simulatiah an ¢ Generate, automatically and in real time,

it compares them with the times that current all the information necessary for e-
processes in the supply chain are taking to execute procurement, e-billing, e-forecasting, e-
For the goods in control, the dental distribution replenishment, from the local ONS and the
company would still need to tag items with RFIDs EPS-IS and thereby enable intelligent
instead of bar codes therefore we have considered management of B-to-B  e-commerce
this task as 'no gain'. For the receive goodsgs®ic processes.

the current process of barcode reading is manual
therefore the discrepancy and benefit. For theestor

palletization process, this is currently manual there are several benefits of this solution for the

warehouse operator has a barcode reader but nog&gbl . -
- y chain of the analyzed industry. If the saler
RFID technology that would automate this proces§uppliers include RFID technology then the

The quality control/loading truck process, befdre t benefits in the whole SCM process are even higher

goods are ready for truck loading they aré we can expect a much improved Supply Chain

controlled, this process is manual and tak%? t JusSt-In-Ti IT Ivsi d ol
proximally one minute/box. With the introducing of"ahagement, Just-in-fime (JIT) analysis and plan

RFID Tags we believe the Quality Control proceg—commerce. Critical inventory such as stents will
would be much improved. be closely monitored and expensive assets will be

In our case RFID’s benefits offered by simulatioﬁlvallable at the right place and time.

could be reduction in process optimization in thBespite access to the “public”, the hospital must
whole Dental Distribution workflow - from theremain a highly secure. Manual security systems
Goods-In up to the goods leave the Warehouse gte not capable of “enforcing” security. But RFID

the several Suppliers include RFID technology the@n provide a robust and automated security
the benefits in the whole SCM process are evepPstem.

higher as we can expect a much improved Supply

Chain Management. Processes can be carried out simultaneously and
automatically. For example, faulty deliveries can b
5. CONCLUSIONS quickly identified and efficiently pulled from the

shelf. Dental clinics can monitor their inventory,
To resume a set of recommendations to our originghving time and staff-intensive counts. Supply of
guestion: How to enhance the distribution networlgoods in store can be controlled more efficiently.
in the UK dental industry with an effective RFID Staff can have shelves stacked and reorder inyplent
supply chain solution? we suggest the followingf time as they are always aware what is in the
based on the study results: warehouse.

» The use of RFID technology and the EPCThe proposed solution also helps to comply with
Network that automates verification regulations. EU regulation 178/2002 implies thét al
procedures during receiving and provideshose involved in the supply chain must be able to

s
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guarantee complete traceability. Unique identity of13] Mullins, L. J. (2007). Management and
RFID tagging allows this. organisational behaviour. Pearson Education.

[14] Robert Atkinson and Howard Wial (2007),
“The Implications of Service Offshoring for
Metropoli-tan Economies.” The Brookings
Institution.
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