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ABSTRACT

Inventory management through the supply chainstlseme that has always enticed managers
throughout the world. Due to the increase in mar@mpetitiveness and complexity, the
traditional statistical models of forecasting dethabased on time series, no longer met the
needs imposed on businesses to maintain adequatés lef their inventory and supply
interruptions. With the intent to meet these marttetmands, ERP systems appeared in the
1990's. Nevertheless, even if allowing for a modeguate level of inventory and supply
interruptions achieved mainly by the optimizatidrirdernal processes and the reduction in lead
time, ERP systems did not contribute to reach tB&'S desired levels of inventory that were
aimed at by the more competitive businesses. Ehisetause ERP limits itself to an internal
analysis of the business. By contrast, inventorynagament depends on the consumption
information (which is external to the business)méig to improve even further the level of
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services delivered to the end consumer, new solsitiave been developed, among them the e-
SCM, which, since it makes consumption informatimailable in real time, ends up being more
dynamic and efficient than the traditional demande€asting models, Therefore, the present
study aims to analyze how the e-SCM can collabomtenaintaining adequate levels of
inventory and interruptions in the supply chaingeThypothesis made is that the traditional
statistical forecasting models, based on time seaigd isolatedly, areo longer adequate to
adjust the demand, as the tools based on thesdsmmaot update the demand in real time and
this is fundamental in the current business dynaniibe research method used was the study of
multiple cases in a segment of a chain involvinigrge retailer, its Distribution Center and a
supplier of home appliances. For the analysis efdhta, the content analysis technique was
used. As main results, it was observed that, #fierintegration of the chain segment by the e-
SCM, there was a reduction in the level of the mwey (36.8% in retail and 18% in the
industry) and in inventory turnover (from 18.3%d days in retail and from 19.6 to 3.2 days in
the Distribution Center), aside from the variationthe interruption (from 17.3% to 2.6% in
retail and from 3% to 0.1% in the case of the bstion Center). Therefore, the study brings
forth strong indication that the integration of tteain through the e-SCM, may contribute to the
SCM'’s competitiveness.

Keywords: e-SCM. Demand Forecast. Department Stores. LéVegistical services.

RESUMO

A gestdo dos estoques ao longo da cadeia de suposé um tema que sempre instigou
gestores por todo o mundo. Com o aumento da cotmfiide e da complexidade dos
mercados, os tradicionais modelos estatisticosaleégdio da demanda, fundamentados em séries
temporais, ndo mais atendiam as necessidades aspsempresas na adequacédo de seus niveis
de estoques e ruptura. No intuito de atender essgéncias do mercado surgem, nos anos 1990,
os sistemas ERP. Entretanto, mesmo possibilitame adequacéo nos estoques e na ruptura,
levado principalmente pela otimizacdo dos proces#esnos e reducdo dead time os ERP

ndo contribuiram parque o SCM atingisse o nivel de estoque almejadaspminpresas mais
competitivas. Isso porque o ERP limita-se a anafiteFna da empresa. Ja a gestao dos estoques
depende de informagbes de consumo (que sdo extemrapresa). Buscando-se melhorar ainda
mais 0s niveis de servi¢os prestados ao consurfiiddy novas solugbes foram desenvolvidas,
dentre elas, @-SCMque por disponibilizar a informacdo do consumo tempo real, acaba
sendo mais dinAmico e eficiente que os modelosctoawdis de previsdo da demanda. Dessa
forma, o presente estudo objetiva analisar coreeéS&CMpode colaborar para a adequacdo dos
niveis de estoques e ruptura das cadeias de ab@téx. A hipdtese defendida é a de que os
modelos estatisticos tradicionais de previsao, aulse em séries temporais, isoladamente nao
sdo mais adequados para o ajuste da demanda,@englista que ferramentas baseadas nestes
modelos ndo atualizam a demanda em tempo reabetifgsndamental para a atual dinamica
empresarial. O método de pesquisa utilizado fatadm de multiplos casos em um segmento de
cadeia que envolve um grande varejista, seu CD éoumecedor de linha branca. Para analise
dos dados, foi utilizada a técnica de analise déetmlo. Como principais resultados observou-se
que, apoés a integracdo do segmento de cadeiaep®@®M houve uma reducgdo no nivel dos
estoques (36,8% no varejo e 18% na industria) gimo(de 18,3 para 5,1 dias no varejo e de
19,6 para 3,2 dias no CD), além da variacédo daragtle 17,3% para 2,6% no varejo e de 3%
para 0,1% no caso do CD). Sendo assim, o estudddrees indicios de que a integracéo da
cadeia, por meio de-SCM pode colaborar para 0 aumento da competitividiad8CM.

Palavras-chave: E-SCM. Previsdo da demanda. Lojas de departamento. Mizeservico
logistico.
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1 INTRODUCTION

The transformations society has been experienaimgnly in the last two
decades, due to the impact of the so-called newauy, have established an extremely
competitive environment for business organizatiofrs. this scenario, inventory
management through the supply chain stands ouit fas been a determining factor
for the success or failure of many organizationan@ekaran; Ngai, 2009). With this
increase in complexity of the markets, the traddiostatistical demand forecasting
models, based on time series, no longer met thdsnieeposed on them by the more
competitive supply chains regarding their adegtetels of inventory and interruptions
(Bayraktar et al., 2008). For Laudon and LaudorDg0this new reality in inventory
management depends, more and more, on Informagchnblogy (IT) as a strategic
resource in order to obtain a competitive advantageording to Porter (1996), what
one sees is the intensification of the adoptioriTos a support for businesses that
begins with the conception of a product/servicesspay through its commercialization
and arriving at the logistics of its distributidfor Bannerman (2008), the effective use
of IT has become imperative to the strategy andnete the survival of the
organizations.

According to O’Brien (2004), with the developmerit information systems
Enterprise Resource Planning (ERP) systems emergeoinising a systemic
management of the businesses. Nevertheless, evenobgling an adjustment in the
inventories, mainly driven by the optimization dfetinternal processes and by the
reduction in lead time, this system did not provalsignificant contribution so that
Supply Chain Management (SCM) could reach a dedewedl of inventory and of
service by the more competitive businesses. Thieeause ERP, which originated from
the evolution of Material Requirement Planning (MR#d Manufacturing Resource
Planning (MRPIIl) systems, limits itself to the imtal analysis of the business
organization. In order for the more competitiveibasses to reach the desired level of
service, it is essential to study the supply anchated of the market, a fact which is
limiting to the ERP integration system (Silva Ne2002; Corréa; Gianesi; Caon, 2001;
Souza; Saccol, 2003).

Therefore, beginning in the 1990’s, the focus wé#acerd on the external
relationships of the business (Freitas, 2001)hAt time, all efforts were directed at the
study of the relationship of the business with rtrstakeholders, their players in the
productive chain, and especially, with their endstomers (Soroor; Tarokh; Shemshadi,
2009). Thus, the implementation of systems forittiegration of information, in real
time, through the chain has been increasing duth@éoneeds of the market itself to
adequate its inventories. Commercially, this systeknown as e-SCM or ERPII.

The e-SCM may assist the players in the supplynciaisolving problems
related to the logistics, the sales or in the stfdye customers’ habits, as is the case of
the Customer Relationship Management (CRM) (Salamd.e2@09). A concept that
will be given emphasis and dealt with in this reskas the relationship of the e-SCM
with the adjustment of the demand forecast. Totlay, partnership is essential for the
synchronization between supply and demand, thdietyeen the links of the supply
chain and, consequently, for the adequate levelsnwa@ntory (Salgado Junior et al.,
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2009). This is due to the fact there is a needafo adequate pace of purchases,
production, distribution and provision of the sypphains which has to adjust to the
speed of the final consumption. This avoids #ek lor excess of merchandises, not
only in retail, but in the entire supply chain. Skeadjustments in the chain are only
possible if the information flows in real time. §hs only possible through the e-SCM,
for the demand forecast is done in longer peridasweeks, by-weekly or months (Lo
et AL., 2008). It is worth remembering that e-SChdorecast are not excluders, but
in fact, they complement each other.

The study of demand forecast is not something tielaas been done in several
sectors and bases itself on qualitative methokis,the ones related to the experiences
of salespersons, and quantitative, like the onesdan statistical analysis of time
series (Chen; Xiao, 2009). Nonetheless, with tleeeise in the number of products,
suppliers and points of sale, the traditional demnforecasting models have become
inefficient for the more competitive businesses.sTls due to the gap between
forecasts. With a turbulent and constantly changmgrket, it is necessary an
adjustment, in real time, of this forecast to redltite uncertainties and, consequently,
the lack or excess of products. All these factoeweha direct impact on the
improvement of the levels of the inventory, of timerruptions and of the level of
service provided to the end consumer. This icHse of the large department stores in
Brazil, the case study of this manuscript.

In this context,the present article aims to analyze how the e-SCM ay
complement the traditional demand forecasting model and contribute to the
adequate levels of inventory and interruptions ofhe supply chains of department
stores.

2 THEORETICAL FRAMEWORK

2.1 Supply Chain Management (SCM), Information Techology (IT) and e-
SCM

With the increase in competitiveness, the improvanrethe management of the
level of services delivered to the end consumehénchain is a determining factor for
the success of any entrepreneurship. AccordinghimdC(199, p. 67), “supply chain
managements all the effort involved in the different entrepeurial processes that
create value in the form of products and servioeshfe end consumer”. Thus, the quest
for criteria such as: a better final price of theduct, reduction in the levels of
interruptions and inventory, quick distribution lmetter methods of payment is essential
for the maintenance of the business. For this fipéa, it is necessary for the chain to
manage in the best way possible its resourceslogstics, its inventory and its
information (Gunasekaran; Ngai, 2009).

An efficient management of the chain is initiatedhwthe administration of the
inventory. Nevertheless, they represent tied ugkimgrcapital and may deteriorate, be
stolen or simply become obsolete. On the other htrel represent security to the
business like, for example, in the case of osgigatiemand and in problems related to
interruptions. According to Arnold (1999), p. 271he inventory helps to maximize
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the service to the customers, protecting the basifrem uncertainties”. The volume of
the inventory is a strategy defined by each busirgganization. Nonetheless, when
there is a need to reduce it, this process is cexrgohd demands time and investment by
the organizations (Bowersox, 2001).

The inventory will always occur when there is utaerty between supply and
demand. If there is a perfect synchronization betwthe links in the productive chain,
the maintenance of the inventory becomes unnege$Batlou, 2001). According to
Bayraktar et al. (2008, p.193), “the sources ofeutainties are found in the processes in
which there is a need to synchronize the demant thié supply”. Therefore, the
inventory exists to compensate the possible inagapado manage the productive links
making it necessary to adjust it to maintain it petitive. For this to happen it is
necessary to comprehend what the demand is compésed

According to Pires (1995), the productive systemes divided into two basic
types: the systems of make-to-order productiornwhich the demand forecast is quite
simplified; and the system of make-to-stock proauntin which the task of demand
forecast is more complex, so the planner may resmrthe classical forecasting
methodologies. Graph 1 shows the combination ob#wk orders and the forecasts.

A

Demand Total Demand

S

Forecast

Back Orders

. >
Time
Source: Adapted from Slack et al. (2002)

Graph 1: Combining the back orders with and the foecasts

In this article, the problem is related to parttbé total demand named the
forecast, which has to be restructured aiming forawe the service delivered to the end
consumer. That is, a better synchronization of lthks of the productive chain is
needed as well as more accurate forecasts thatl@ser to reality — which will be
possible thanks to the availability of the inforroatin real time. The e-SCM assists the
company in both processes. The e-SCM stands oattasl that assists with decision
making through the productive chain. According ke supporters of the integration
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concept, ERP controls only the internal proces$dbeobusiness, whereas the e-SCM
allows a company to monitor its business in alit®fproductive chain, from the initial
suppliers to the end customers, all interconnebtecheans of IT. This technology is
assisting the chains in making their levels of mervmore adequate (Hendricks;
Singhal; Stratman, 2007).

This occurs because the sale information to thecendumer is made available,
in real time, to all links in the chain. According Bose, Raktim and Alex (2008, p.
233), “the integration allows for an improvementtive adaptability of the business to
the fluctuations that occur in the chain. Therears improvement in the planning
capacity, in real time, and the possibility of thesinesses to react quickly to the
changes in supply and demand”. Consequently, tpelisus may alter their pace of
production to monitor, in real time, any unexpedbetiavior from the demand avoiding
excess (inventory) and the lack of products (inigtion).

According to Koh and Gunasekaran (2008, p.253)tlae-SCM the resources
are better controlled and the decision making aedptanning are emphasized not only
because of the intrinsic advantages of ERP, botlasause the resources of the entire
chain are now available”. The same happens to ¢eersl-tier suppliers and so on.
According to Chang et al. (2008, p.1809), “whenlgpg the e-SCM, the orders can be
forecasted efficiently and correctly, the costsh# inventory for the members of the
supply chain may be reduced, and a scheduled piiodunay be adjusted to optimize
time”. As commented earlier, being limited to tiéernal environment of the business,
ERP cannot assist in reducing the uncertaintiéseothain.

For Themistocleous, Irani and Love (2004), the @4S@lso modifies the
productive system of the value chain from “pushé&al™pulled”. This allows for an
adequate level of the inventory in relation to #ates, even with the increase in the
product mix.

2.2 Economic Order Quantity Model

The analysis of the total cost of the inventoryessential when one wishes to
adjust them. In order to do so, costs are takemannhsideration relating to the storage
(which increase due to the size of the order)htodrder (which decreases due to the
increase in the size of the order) and to the @msgel{which is a fixed cost). This may be
mathematically expressed byC = PC + OC + StorC.This being TC = Total Cost, PC
= Purchase Cost, OC = Order Cost and StorC = StcCagt.

In this situation a trade-off may occur, in whidhai business can reduce its
storage cost (by fractioning its order), it canr@ase its order cost (by increasing the
number of the orders by the same demand). If ttierlancreases significantly, due to
the logistical or administrative order, a projemt the reduction of the total cost may not
be viable (Kobayashi, 2000; Schwitzky, 2001). Graphk a schematic representation of
this situation.
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Cost

Total Cos
/ Storage Cos

Minimum
Cost

Purchasing Cost

Qo Q - Ordered Quantity
Quantity of Lowest Cost

Source: Adapted from Francischini and Gurgel (2002)
Graph 2: Economic Order Quantity Model
2.3 Demand Forecast

The demand forecasts are the base for the plarprimgess, being one of the
most important activities in the production systefil inventory studies, in their
beginning, are based on the forecasts of consumptio materials. This process
establishes future estimates of the end productsrarcialized by the businesses. They
also define which, how many and when certain prtedweill be bought by the
customers. For Christopher (1997, p. 173), “forgngds a methodological process for
determining the future data based on statisticathematical or econometric models, or
also in subjective models supported by a clearmediously defined methodology of
work.”

Sales forecasting is used by various departmentiseobusiness. However, it is
difficult to be measured, because it is based ocemainty. If it is lower than the
demand, a shortage of products may occur, anddfhigher, excessive inventory may
occur (Kotler, 2000). According to Bayraktar et(@008, p. 195), “demand forecasts, in
practice, are rarely precise and become even tessae in more complex levels of the
supply chain”. According to Arnold (1999, p. 235)e forecasts are more precise for
shorter periods of time. The near future poses rfeweertainties than the distant
future”.

There are vast techniques and models (statisto@yational and strategic)
described in literatures like, for example, thoasda on the time series that analyze in
detail ways to forecast demand.. In spite of thelwdion of these methods, demand
forecast is not a purely exact science. It involtes experience and the personal
judgment of the planner, the opinion of the mansgsalespersons and buyers, aside
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from the market research. Notwithstanding, eveih &it the resources available to do a
good forecast, if compared to the back orders,fglrsentage of the sales is much more
difficult to manage, it being responsible for theséence of the largest part of the
inventory. For Corréa and Gianesi (1996, p. 23#e ‘Uncertainties of the forecasts and
their corresponding errors come from two distimminds: the first corresponds to the
market itself, being of low predictability; the s&xl corresponds to the forecasting
system”. Another problem is that the constant ghowtthe oscillation of the demand of
a growing number of products increases, , the meedescheduling of the production
increases proportionally, in addition to the fdwtt with these oscillations the forecasts
become less inaccurate as the horizon increasesdaag to graph 3.

-

The uncertainties of the forecast , /
increase along with the horizon .~
P Forecast

Source: Bowersox (2001)
Graph 3 - Uncertainties of forecast increase alongith the horizon

Therefore, one of the mechanisms to make inveradeguate would be the one
that would be able to improve the forecasts orsfiam them in back orders, thus
providing a larger synchronization between supplgg demand. Many companies have
sought to transform a large part of their foredasd back orders by means of an
increase in the number of technical visits or bferfg discounts to those customers
that purchase in advance. Nonetheless, thereegraents in which this procedure is
not possible. Thus, these companies overlook fstega order to anticipate the demand
and plan what, how much and when to produce (CHi8g§9).

There are several techniques in which to work dredast. According to Shingo
(1996), these techniques may be classified intetigroups:

. projection: admit that the future will be a repetit of the past or that the
sales will evolve over time. A technique of an esisdly quantitative nature;

. explanation: aims to relate past sales with othariables, whose
evolution is known or predictable. Basically, itttee application of the techniques of
regression and correlation;

Vol.8, No. 2, 2011,.(867-388



E-SCM and Inventory Management: a Study of Muli@@dses in a Segment of the Department Store Claih

. preference: experienced employees and people witbwledge of
influential factors in sales and in the market lelssh the evolution of future sales.

In practice, there may be combinations of sevexadets of the evolution of the
consumption. According to Arnold (1999), there amo ways to estimate the
consumption:

. after the placement of the order. This is only gmesn the cases where
the delivery times are sufficiently long.

. through statistical methods. It is the most usethoe The forecasts are
calculated through the historical values. Amongséhenodels there are: the previous
period method, the moving average method, the weigmoving average method, the
exponentially weighted average method and the kzpsire method.

It is worth noting that it depends on each chaiadequately use the method that
best suits its segment, product or demand.

Therefore, studies made on the integration of thpply chain, aiming to reduce
the degree of uncertainty in itself, may improve Hales forecasts, the reliability of the
delivery from suppliers and the management of th&dltime of the production
processes. Those are of essential importance doctmpanies may reduce the
uncertainties regarding the internal and externgirenments and, consequently have a
more adequate level of inventory, improve theireleaf service and reduce supply
interruptions.. Thus, new solutions have been dpes and applied to the most diverse
segments, aiming to improve even more the levelseo¥ices delivered to the end
consumer.

2.4 The large department store segment in Brazil

In Brazil, the department store segment is charae by the high
competitiveness and by highly demanding consum&sthout mentioning the
numerous suppliers, products and points of sale nieke the management of this
segment even more difficult. In this context, thiadg of the level of the logistic
services and of the integration with their supgliex justified by its relevance and its
compliance/addressing in all social classes, inolythe less economically favored.

Another important factor is the level of the logiat services. It directly affects
the very survival of the business and its partnées.Jiménez and Mufioz (2006), this
activity is the mechanism that brings together thaustries, the retailers and the
customers, involving important elements that aneegally taken into consideration by
the customers at the moment of deciding which lassirnthey will become partners
with. Structuring these services is fundamentalaioy value chain and this is not any
different from the department store segment. Fac@o, Estrada and Ceretta (2005),
with the evolution of the market and with the praguation of the businesses about the
level of services offered to their customers, theses an attempt to identify and
quantify the necessary factors in order to createw levels of services, such as:
execution time and the respective level of relighiltask processing time; personnel
and requested equipment availability; quicknessalving errors and failures; agility
and precision in providing information of ongoingn&ces; agility and precision in
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tracking the shipment under process or in traagiljty in dealing with complaints and
in the provision of solutions. All these services aecessary in retail.

3 METHODOLOGY

Due to the initial phase of the development, inchiithere are studies related to
the impact the e-SCM has on inventory and on inpions in the department store
chains, there is a deficiency in the structuringtlit knowledge, which generates
difficulty when raising the data that could be teshas statistics. Thus, this research
was of the qualitativaype and of an exploratory nature. For Malhorta (20Qkhg
exploratory qualitative research provides a betisiton and comprehension of the
context of the problem. For Mattar (2005), althoughre may be restrictions to this
type of study, the exploratory studies show to deqgaate when the critical bulk of the
knowledge of a subject is neither extensive norartgnt, when the initial stages are
constituted for further and more structured studiesh as the causal and descriptive
ones.

Themethod used was the multiple case study method. Accortingn (2001),
the case study is the preferred strategy when tlestopns are put forth as the “how”
and the “why”, which is the aim for this presenseaThe case study allows for an
investigation to obtain the most significant andisiiw characteristics.. Still, according
to the author, six sources of evidence should legl,uss much as possible, so that a
good case study is obtained, as follows: (1) docuat®n; (2) archival records; (3)
interviews; (4) direct observation; (5) participafiservation; (6) physical artifacts.

3.1 Research Protocol

The protocol contains the procedures, the instrasnand the general rules that
must be followed when applying and using theserunsénts and it is a tactic to
increase the authenticity of the research. Accordm Yin (1990), this protocol or
manual should contain:

o a general vision of the project of the case stubyjectives, assistance,
guestions about the case study and relevant readlmut the topics to be investigated,

o the field procedures;

o the questions about the case study that the igatsti should keep in

mind, the locations, the sources of informatiorg tbrms for registering the data and
the potential sources of information for each qoest

o a guide for the report of the case study.
3.2 The Case’s Choices

The companies studied are part of the same segofettie supply chain,
involving retail (department store), Distributiorei@er (DC) and industry. . They were
chosen according to their relevance and convenieAceultiple case analysis was
opted for in one single segment of the chain sihcge a recent phenomenon in Brazil
and the fact that the data cannot be statistieadtsapolated. In a case study the depth of
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the analysis is more important than the volumentifrmation. All the companies are of
large-scale and are located in the State of SamwPau

3.3 Key personnel for the interviews

The individuals of interest to the interviews, wadsnowledge and atitudes,
relating to ERP management system and the integrétrough the e-SCM, and who
brought the most contribution to the case studyewer

1. manager and/or supervisor in the area of operatardor logistics
graduated in and/or with knowledge of the managéménntegrated systems. Both
were present in the three interviewed companies

2. manager in the area of information technology. Thi&rson was
interviewed in retail and in industry;

3. manager responsible for the implementation of ERiFa the process of
business collaboration by means of the e-SCM. Aigbe three companies.

Within each of these groups, essential personmehéointerview was identified,
whose knowledge and opinions were complementary.

3.4 Collection and Analysis of the Data

For the current study, all primary and secondariadaere used, obtained
through structured interviews and visits to the pames (retail, distribution center
(DC) and industry).. Structured interviews weredhiel each link of the studied chain
segment. The direct observations of the propedifferent activities allowed for the
follow up of the data, as well as a more detailed accurate perception of the objects
of the research. According to Selltiz, Wrightsmard &Cook (1987), the interview
technique is a situation where a social interaci®rdeveloped in order to obtain
information, as it is more adequate for the revaetabf complex subjects, emotionally
charged or to verify the feelings underlying a aergiven opinion.

In order to better and further analyze the data, fdllowing variables were
defined that served to build a sequence of intersie

Group 1: related to the organization’s data (szele, history, location);

Group 2: related to the measurement of the leveleofices (lead time, supply
interruptions, product availability, inventory ldsg

Group 3: related to the financial gains obtainedhsyintegration (turnover, net
current assets );

Group 4: related to the opinion of the managersutlitbe benefits and
challenges of this integration.

After the conclusion of the interviews, the dataravanalyzed initially, on an
individual basis, and afterwards in the form of anparative analysis between the
studied companies. For this purpose, the contealiysis was used, which enabled the
codification, categorization and quantification thie collected data. This technique
allows for the treatment of the information with cualitative code to reach its
classification and treatment. In all companies éhaas the preoccupation to analyze
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each variable’s situation, before and after thegrdation by means of the e-SCM aiming
to analyze the changes generated after the iniegrat

4 CASE PRESENTATION AND DISCUSSION

The purpose of this topic is to present a multgase study involving a group of
companies that belong to the same segment in tpglysichain that presented
limitations relating to the sales forecast, manag@nof suppliers, logistics, inventory
management and supply interruptions.

The project of integration by the e-SCM was asdistg a software consulting
and development company. This took four years,pasded through all the departments
and had the involvement of all areas relating ®oghpply chain. The absolute values
were not disclosed by the company; however, theestment in the project was
amortized by nearly 16 months in the case of thalrand by nearly 24 months in the
case of the industry.

Firstly, the supply interruption process was idegdi as the main problem,
caused many times by the difficulty in administgria large number of products. In
2004, as the project had been started, an evatuatis made to verify which products
presented real impacts on the competitiveness andnfuch they represented in terms
of inventory. 4. The absence of formal rules oflusmn and exclusion of products in
the mix generated a large number of products witbva performance sales rate as
shown in graph 4.
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3500 + 100%
1 1009
20001 87%
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2500 4 70% T B0
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2.000 + 60%
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1a 5 £al0 1a20 21a&0 53100 101a200 201a500 = 501
Nr. of Parts $old

70% of the SK.Us (8 364) sold less than
one patt per store in all of 2004

Source: Provided by the retail company
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Graph 4. Products whose total sales “question” theiparticipation in the
product mix
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In 2004, the company had 98 points of distribut@inwhich the 11.948 existing
SKUs (Stock Keeping Units), 70% (8.364 SKUs) saddsl than 100 parts per year
(graph 4).

This data verifies that the number of retail pojmtssented sales of less than one
part per year per store. These figures are very tbus not justifying the existence of

these products to be in the product mix of the camypother than for strategic reasons,
which was not the case in the majority of the prisiu

According to Kabayashi (2000), a fundamental stepneke inventory more
adequate is the reduction in the number of iterasttie company stores. In this case, it
was noticeable the need to reduce the product rhithed company, to improve the
management of the level of the inventory, of theemtory turnover and of the supply
interruption. To try to solve this problem, an ABflirve was generated to define
priorities. This way, it would be possible to idénivhich SKUs had a larger or smaller
number of sales. It was also verified that the cemomal representation of these
products pointed to a low performance sales raghawn in graph 5.

ABC - Sales

2
13,6%)|| o |

10% 4

0%

T T T T T T
1 2001 4001 6001 5001 10001 1200

Source:Provided by the retail company
Graph 5: ABC Curve for sales in 2004

It was found that 13.6% of the products represef@®d of sales. The project of
integration was then planned from this sample whies the most important for the
company. With the 86.4% of the SKUs, which togettepresented only 10% of the
sales volume, a policy of substitution or elimipatiof these items was adopted. After
the project, the reduction in SKUs was 27.8%.

Once the starting point was defined, the compamabédo prepare itself for the
project of implementation of the e-SCM, by compgrihe 2004 inventory with the
projected value for 2008. It was also verified ttia inventory levels were high, and
simultaneously, there was a high rate of supplgrmiption.. A fact that generated great
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dissatisfaction for the end consumer, as they emgbedot finding the desired product,
which then reduced the quality of the servicesveedid.As already discussed, this
phenomenon may occur due to the lack of availaifiemation, in real time, through

the chain.

The company used, essentially, for its demand &steonly thetime series
model based on thexponential moving averagdsupported by the Forec&sbftware
for demand forecast). This was then confronted oy &verage projection by the
salespersons, thus, generating a final indicatat Was adjusted by-weekly (by the
inventory replenishment model known as the maximmimimum), as can be seen on
the first part of graph The blue line (thinner) negents the demand and the black line
(thicker) represents the inventory. Since the lioesrlap, it is possible to verify that at
certain moments there is a lack of the products lgline line above the black line), and
at other instances, the excess of products (thekdiae above the blue line). Both
situations were undesirable to the company sindeatt with both problems: the lack of
and the excess of products.

The consumption information started to be sene(dfte bar code scanning), at
moment of the sale, from the several retail potissributed throughout the south and
southeast regions of the country, in real time HWT support). This way, the
Distribution Center (DC) as well as the industryulktbhave the information on the final
consumption in real time. The advantage is thdidth cases, it would be possible to
adapt the pace of production and distribution t® tlonsumption. Thus, it would be
possible to avoid the excess of and the lack oflyets to the end consumer, and
consequently their undesirable effects. This dimatan be verified in the second part
of graph 6.
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Graph 6: Reduction in the Inventory turnover of 8KU at the DC after the
implementation of the e-SCM
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In graph 6, it is important to verify that beforgetintegration, the inventory
level of this SKU (which is between the 13.6% o ffroducts of more relevance) was
around 6 times higher. After the integration, tkerage inventory of the product shows
a significant reduction, from 19.6 to 3.2 days. v important factor is the existence
of a reduction in the supply interruption of thioguct. Thus, the DC’s response to
retail improved even further. Also, a significagtluction in the level of interruption of
the inventory was observed.

In graph 6, the blue line, thinner, represents demand, and the black line,
thicker, represents the inventory. After the ingign, in March 2007 (represented by
the dotted blue line), it can be observed thatweelines are quite near (but not exactly
in the same position), an evidence that the rephenént of the inventory is quite
similar to that of the sales. Graph 7 analysesdtaction of the inventory in retail after
the integration by means of the e-SCM.

R$ 58,0 MM
—
. h
Reduction of .
| R$21.3million,] R€duction of
(| thatis, 36.8% | R$21.3 million,
that is, 36.8%
R$ 13.3 MM
R$ 6,0 MM
R$ 17,4 MM

2006 2007 2008

Source: Provided by the retail company

Graph 7: Reduction in inventory at the retail company with the e-SCM
project

It was verified that the 2006 inventory coveragetha retail place was high
(R$58 million) when the real need was evaluated: ifitegration system reduced the
average inventory from 18.3 to 5.04 days and irsgéahe level of services from 82.7
to 97.33%. At retail, there was a 36.8% reductiorthie total volume of inventory

(graph 7).
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he range of information for this chain segmentugegvast, and to exemplify it,
only the benefits of one product were analyzed.complement this, other products
responded in a quite similar fashion, as it carolbgerved in graph 8. The white bars
represent the inventory for each category befaearitegration and, the bold bars, after
it.
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Source: Supplied by the Distribution Center (DC) of thearecompany
Graph 8 — Reduction in inventory at the DC by categry

5 CONCLUSIONS

This work aimed at analyzing how the e-SCM can dempnt the traditional
demand forecasting models and how it can contributadequate levels of inventory
and interruption of the supply chains of departnstotes. For this purpose, a case study
of a segment of the supply chain was done andstawacluded, in general terms, that
the e-SCM collaborates so that the chain segmentipdate, in real time, the pace of
its productivity and distribution as it relates ttee final consumption. This is a very
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important fact, for if the links of the supply chasynchronize the production / the
supply / the consumption, undesired inventory amply interruptions are avoided..

Compared to the traditional demand forecasting risodbe e-SCM alone or
otherwise, is much more efficient. This is becatise forecast is normally done
monthly or by-weekly, making it much slower to upgl#éhe information (in terms of
quality and quantity). Without this agility the k& of the chain end up “guessing” the
optimal supply chain values. In general, there 1isimaccuracy between what is
consumed and what is produced. This inaccuracybtsimmed through the forecast
system, and it affects the interruptions and theess of inventory. In the e-SCM, this
adjustment counts on the IT systems that updatamtbemation in real time.

Since this is a case study, the data cannot baepotated, that is, nothing can be
said about the functioning of the other chains. Eesv, the data provide strong
information to conclude that there is a tenden@t the observed phenomena in this
study may repeat themselves in similar supply chain

Another important data is that the researchedleetegpresented only 3.6% of
the industry’s sales.. Nonetheless, it was conedlarrepresentative sample of the total
market in this segment due to the location of tH#8r points of sale distributed
throughout the entire southeast region of the cgunthus, the behavior of the
integrated retail sales was extrapolated for th&resrpopulation with which the
researched industry maintained commercial relatimss

Lastly, in the industry, the e-SCM contributed he treduction of the inventory,
from 32% in the case of raw materials (since thisp &new how much they would
purchase from their suppliers of inputs) to 18%hia case of the finished product. The
inventory turnover that was on average 23 daysrbec@ days. The main results
reached after the integration is summarized iretabl

Reduction in SKU by 27.8%

Department Reduction in inventory turnover, from 18.3 days to 5.1 days
Store Reduction in inventory by 36.8%

Increase in service level, from 82.7 to 97.33%
Distribution Reduction in inventory turnover, from 19.6 to 3.2 days
Center Increase in service level, from 97 to nearly 100%

Reduction in inventory turnover, from 23 to 9 days

Industry Reduction in the inventory of raw materials by 32%
Reduction of the inventory of finished products by 18%

Table 1: The impact of the e-SCM on the management three links in the
same supply chain

Source: Developed by the authors

As for the qualitative and quantitative techniquésdemand forecast, it was
found that the gaps between forecasts did not altovadjustments in the production,
logistics and storage to reach the pace imposatidopew business models. From then
on, there was a need for more adequate and smgalber in forecasts. This would only
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be possible after the availability of the infornoation the oscillations of the sales in real
time. Therefore, the indicators from table 1 werdyaeached when the retail, the
Distribution Center and the industry, acting togetrdecided to discuss their external
relations by means of the e-SCM. This process Ipifge to improve the level of
satisfaction of the end customer, reducing thentory and the supply interruption and
consequently, boosting sales. The results of eadividual links will be discussed in
further detail below.

Firstly, the department store had a significanuotidn in its level of inventory
after the integration by means of the e-SCM (aro86d). This is a very expressive
figure and it represented an absolute reductioR$21.3 million. Now the company
may use its net current assets to invest in otfe&rsaor to avoid the acquisition of loans,
mainly when credit becomes expensive and scarcehdfmore, the turnover of the
inventory changed from 18.3 to 5.1 days. Its lefedervice went from 82.7 to 97.33%.
This data is also very significant, for it meangduction in the probability of a lack of
the product (supply interruption), thus minimizitige need to search for the product at
the competitor.

The mix of the products at the department storeecarto question (the ABC
curve showed that 13.6% of the products represedfiés of the revenue and 70% of
the products were sold less than once a year).cohgany focused its sales on the
most important products (A) and tried to elimindte ones that were of low turnover.
The number of SKUs was reduced by 27.8% which imguloits management.
Furthermore, the cultural barriers used in the arge of information between the links
of the chain were also questioned, enabling thezetbe realization of new businesses.

Further on, advantages in the DC were also ideqtifBy itself, the turnover of
a product went from 19.6 to 3.2 days, and furtheenthe level of service improved,
from 97 to nearly 100%. Graph 5 presents datadbabborate that this same type of
benefit was extended to other categories of praduct

In the case of the home appliances supplier, timouer changed radically from
23 to nearly 9 days and there was a 32% reduatidhe inventory of raw material and
18% in finished products. Another important faag®that the retailer (which represents
only 3.6% of the volume of the business in the sid) served as a representative
model of the segment, due to the distribution efrtB8 points of sale. This allowed the
industry to treat all their demand according to tsxillations of the retail group
integrated into it by means of the e-SCM.

And finally, as a contribution, it is hoped thatsthstudy may assist in the
decision of the chains or the segments of the d@eat store chains that desire to
integrate by means of the e-SCM.

6 LIMITATIONS AND RECOMMENDATIONS FOR FUTURE STUDIE S

The collaborative process still presents a seridsagiers, the majority related
to the cultural questions. Among them, emphasishenexchange of the information
between the companies, reliability, the searchafdwng term win-win negotiation and
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the sponsorship of the project by the upper manageritherefore, the main limitations
of the study are:

. the need for the strategic data of the company wlagsess is difficult.
This hindered the volume of the data that wouldvalfor a more deep statistical
analysis of the situation;

. new technology which limits the number of compari@se visited and
studied, mainly in what relates to the collabomatily means of the e-SCM;

. omission of the data by the specialists;

. excessive protection of ERP and the e-SCM by tiveldpers who may

be interested in promoting them in a positive manne

. typical limitations of the cause and effect relasbip were observed.
According to Cooper and Schindler (2003, p.137),

“empirically, we may never demonstrate a causatlmiween A and B for
certain. This is because we do not demonstrate awausal association in a deductive
manner neither do we use this manner nor validaésé premises that the deduction
demands in order to be conclusive. Contrary todbductive syllogisms, the empirical
conclusions are inferences — inductive conclusiohiserefore, they are probably
conclusions based on what we observe and measwtewB cannot observe nor
measure all the processes that may answer fordlaionship between A and B”;

. The impossibility of studying the more distant knéf the retail’s supply
chain.

Considering the limitation of the research, refgyito the size of the researched
sampling, due to the number of chains that haweadir been integrated by means of the
e-SCM, more comprehensive studies could be donés fiossible to hold further
studies, considering the impact of the bullwhipeeffon the level of services of more
distant suppliers from the end consumer. As a stgge there is also the possibility of
studying another specific segment, isolate it amalyae it in more depth. Some of the
information present in this study may be used asraiogy in other chains, although
there is peculiar information in each chain thatyroaly be obtained by means of an
exploratory research.

REFERENCES

ARNOLD, J. R. T Administracao de materiai§ao Paulo: Atlas, 1999.

BALLOU, R. H. Gerenciamento da cadeia de suprimenfgdanejamento, organizagcéo
e logistica empresarial. 4. ed. Porto Alegre: Boakn2001.

BANNERMAN, P. L. Risk and risk management in softe/g@rojects: a reassessment.
Journal of Systems and Softwave81, p. 2118-2133, Dec. 2008.

R. Gest. Tecn. Sist. INIISTEM Journal of Information Systems and TechnolMgnagement, Brazil



386 Salgado Junior, A. P., Novi, J. C., Pacagnella dunh. C.

BAYRAKTAR, E.; KOH, S. C. L.; SARI, K.; TATOGLU, EThe role of forecasting on
bullwhip effect for E-SCM applicationsinternational Journal of Production
Economicsv. 113, p. 193-204, May 2008.

BOSE, |.; RAKTIM, P.; ALEX, Y. ERP and SCM systenmegration: The case of a
valve manufacturer in Chintnformation & Managemenv. 45, p. 233-241, Jun. 2008.

BOWERSOX, D. J.Logistica empresarial:o processo de integracdo da cadeia de
suprimentoSao Paulo: Atlas, 2001.

CHANG, I-C.; HWANG, Hsin-G.; LIAW, Hsueh-C.; CHENging-L.; YEN, D. C. A

neural network evaluation model for ERP performafimen SCM perspective to
enhance enterprise competitive advant&geert Systems with Applicationa 35, p.

1809-1816, Nov. 2008.

CHEN, K.; XIAO, T. Demand disruption and coordimatiof the supply chain with a
dominant retailerEuropean Journal of Operational Researeh 197, p. 225-234, Aug.
20009.

CHING, H. Y. Gestéo de estoques na cadeia de logistica integraulaply chain. Sédo
Paulo: Atlas, 1999.

CHRISTOPHER, M. Logistica e gerenciamento da cadeia de abasteconent
estratégias para a reducéo de custos e melhorgeddsos. Sao Paulo: Pioneira, 1997.

COOPER, D. R.; SCHINDLER, P. S. Métodos de PesqaisaAdministragdo. 7
Edic&o. Porto Alegre: Bookman, 2003.

CORREA, H. L.; GIANESI, I. G. N.Just in time, MRP Il e OPTum enfoque
estratégico. Sao Paulo: Atlas, 1996.

CORREA, H. L.; GIANESI, I. G. N.; CAON, MPlanejamento, programacio e
controle da producdo MRPII e ERRonNceitos, uso e implantagéd®ao Paulo: Atlas,
2001.

FRANCISCHINI, P. G.; GURGEL, F. AAdministracao de Materiais e do Patrimonio.
Séo Paulo: Thomson, 2002.

FREITAS, L. Metodologia para avaliagdo e implantagdo de uma ada de
conhecimento baseada em prototipagem em empregapapsuam sistemas de ERP.
2001. Dissertacdo (Mestrado em Engenharia de P&o)lu¢JFSC, Florianopolis, 2001.

GIACOBO, F.; ESTRADA, R. S.; CERETTA, P. S. Logtstireversa: a satisfacdo do
cliente no pos-vendaRevista Eletronica de Administracd®REAJ/UFRGS), Porto
Alegre, v. 9, n. 5, p. 01-17, 2005.

GUNASEKARAN, A.; NGAI, E.W.T. Modeling and analysof build-to-order supply
chains.European Journal of Operational Researgh195, p. 319-334, Jun. 2009.

HENDRICKS, K. B.; SINGHAL, V. R.; STRATMAN, J. K. fie impact of enterprise
systems on corporate performance: A study of ERBMSand CRM system
implementationsJournal of Operations Management 25, p. 65-82, Jan. 2007.

JIMENEZ, L.; MUNOZ, R. Integration of supply chamanagement and logistics:
development of an electronic data interchange fAP Servers.Computer Aided
Chemical Engineeringv. 21, p. 2201-2206, 2006.

Vol.8, No. 2, 2011,.1867-388



E-SCM and Inventory Management: a Study of Muli@@dses in a Segment of the Department Store CI38#

KOBAYASHI, S. Renovacéo da logisticawomo definir as estratégias de distribuicdo
fisica global. Sdo Paulo: Atlas, 2000.

KOH, A.; GUNASEKARAN, D. R. ERP II: The involvementbenefits and
impediments of collaborative information sharimgternational Journal of Production
Economicsv. 113, p. 245-268, May 2008.

KOTLER, P. Administracdo de marketinga edicdo do novo milénicSado Paulo:
Prentice Hall, 2000.

LAUDON, K. C.; LAUDON, J. P.Sistemas de Informagcdo Gerencia$sdo Paulo:
Prentice Hall, 2004. 562 p.

LO, W.; HONG, T.; JENG, R. A framework of E-SCM nitagent systems in the
fashion industrylnternational Journal of Production Economjocs. 114, p. 594-614,
Aug 2008.
MALHOTRA, N. K. Pesquisa de marketingima orientacdo aplicada. 3. ed. Porto
Alegre: Bookman, 2001.

MATTAR, F. N. Pesquisa de marketingnetodologia, planejamento. 6. ed. Sdo Paulo:
Atlas, 2005. v. 1. 347 p.

O’BRIEN, J. A.Sistemas de informacéo e as decisfes gerenciasanda Internet2.
ed. S4o Paulo: Saraiva, 2004.

PIRES, S. R. IGestao estratégica da producdiracicaba: Unimep, 1995.

PORTER, M. E.Vantagem competitivacriando e sustentando um desempenho
superior. Rio de janeiro: Campus, 1996.

SALAMA, K. F.; LUZZATTO, D.; SIANESI, A.; TOWILL, D. R. The value of
auditing supply chaindnternational Journal of Production Economjce. 128, Jan.,
20009.

SALGADO JUNIOR, A. P., SEGATTO, M., FIOROTTO, J. ABERTON, L. T.,
PADUA, S. I. D. O e-SCM como Suplemento aos ModelesSéries Temporais para
Previsdo da Demanda: um Estudo de Caso em uma &angeeBebidas Carbonatadas
na Regido Nordeste do Estado de S&o Paul&nianpad, 2009 Sado Paulo. 2009.

SCHWITZKY, M. Acuracidade dos métodos de previsdo e a sua relagio o
dimensionamento dos estoques de produtos acabad0%. Dissertacdo (Mestrado em
Engenharia de Producao) - UFSC, Florianépolis, 2001

SELLTIZ, C.; WRIGHTSMAN, L. S.; COOK, S. WMétodos de pesquisa nas relagbes
sociais Sao Paulo: EPU, 1987.

SHINGO, S.Sistemas de produgédo com estoque zemistema shingeo para melhorias
continuas. Porto Alegre: Artes Médicas, 1996.

SILVA NETO, M. C.A utilizagdo do ERP como ferramenta de geracaoatgagens
competitivas na cadeia de valarm estudo de caso numa empresa siderurgica. 2002.
Dissertacdo (Mestrado em Economia) - Faculdadeiéecfas Econdémicas da UFMG,
Belo Horizonte, 2002.

SLACK, N.; CHAMBERS; S.; JOHNSTON; FAdministracéo da produca@. ed. Sao
Paulo: Atlas, 2002.

R. Gest. Tecn. Sist. INIISTEM Journal of Information Systems and TechnolMgnagement, Brazil



388 Salgado Junior, A. P., Novi, J. C., Pacagnella dunh. C.

SOUZA, C. A.; SACCOL, A. Z. (org)Sistemas ERP no Brasileoria e casos. Sao
Paulo: Atlas, 2003.

SOROOR, J.; TAROKH, M. J.; SHEMSHADI, A. Initiatireystate of the art system for
real-time SCM coordinationEuropean Journal of Operational Research 196, p.
635-650, Jul., 2009.

THEMISTOCLEOUS, M.; IRANI, Z.; LOVE, P. E. D. Evadting the integration of
supply chain information systems: A case studyropean Journal of Operational
Researchv. 159, p. 393-405, Dec. 2004.

YIN, R. K. Case study researclidesign and methods. USA: Sage Publications Inc.,
2001.

Vol.8, No. 2, 2011,.1867-388



