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HOW TO IMPROVE CUSTOMERS’ CHECKOUT EXPERIENCE IN GIINENTE STORES?

Abstract:

This work project studies the checkout experienaided in Continente stores, which is the
hypermarket of Sonae MC, the retail market leadd?artugal. Food retailers must have in mind
that the long waits at checkout have a negativeaghpn customer satisfaction and, thus, it is
paramount to improve this experience, either byeasing checkout processes efficiency or by
enhancing the customer’s perceived quality of #reise provided at checkout. This dissertation
provides an analysis of the current checkout pseEesffered in Continente stores, which allows

to recommend two improvement opportunities that, wiltimately, provide a better checkout

experience.
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1. Introduction

This work project focuses on the analysis of theckbut processes available in Continente stores

and it was developed in collaboration with Sonae, MGub-holding of Sonae SGPS. Sonae is a

multinational company managing a diversified busportfolio in retail, telecommunications,

financial services and shopping centers. Sonae M@« grocery retail market leader in Portugal

and it offers 4 different models of supermarketsntihente (hypermarkets), Continente Modelo,

Continente Bom Dia (convenience supermarkets) aad Buper (franchised supermarket). This

work project took place at Business Information Aremogy (BIT) which is the area of



information systems that supports Sonae’s busiseddere specifically, this research was
developed in a team whose purpose is to work astagry of the Sonae’s businesses, by seeking
innovative solutions that will, ultimately, delivarbetter shopping experience.

This study focuses on the improvement of the cheackwocesses since these comprehend a
critical part of the customer journey. As a matbérfact, checkout is the most stressful and
frustrating stage of the shopping experience: enste need to wait in order to pay for their
merchandise when they just want to leave the sierfast as they can. Moreover, it is the last
customer-employee interaction in the supermarket,r@ence the quality of the service provided
at this point will strongly influence the custongeiperceived quality of the service provider.
Therefore, food retailers must deliver a great kbat experience since it will impact customer
satisfaction and customer loyalty and, ultimatéhg retailer’s revenues and profits. Thereupon,
the main goal of this research is to find waysnaféasing the efficiency of checkout processes in
Continente stores while also enhancing the custemperceived quality of the service provided
at checkout in order to deliver a great experidndbe customer.

This research will analyze the three checkout ogtioffered in Continente stores: the Traditional
Cashiers (TC), which is offered both in single-eerand multi-server queuing models, and two
alternative self-technology based services, Se#akbut (SCO) and Self-Scanning (SS).

The remainder of this report is structured as fdloln the beginning, a brief literature review
will be exposed, followed by the presentation @& thethodology adopted as well as the methods
used to develop this research. Afterwards, thelteesbtained will be provided and a discussion
on the data collected will be presented. The dsousof the results gives place to proposals of
improvement opportunities for the company’s chetkprocesses, where the feasibility and
benefits of the solutions are explored. Finallyesearch conclusion will not only summarize its

main outputs, but also highlight its limitationsdaspportunities for further research.



2. Literature Review

This chapter reviews previous research on threiesdpat are intrinsically linked to supermarket
checkout processes. At first, the food retailersédh to offer experiences to customers will be
explored. Secondly, the main findings on the qugu@rperience subject will be examined and,
lastly, the different checkout options as welltasirt attributes will be explained.

2.1 Retailing Customer Experience

In the current retailing environment, competitiaastbecome fiercer and, therefore, supermarkets
are increasingly attempting to differentiate thelwess by providing a better shopping experience
(Verhoef et al., 2009). This idea is supported meRnd Gilmore (1998) who argued that goods
and services are commoditized and that we are rdilyrenoving to the experience economy
where experiences are the source of value to cestorhaSalle and Britton (2003) defined an
experience as the set of interactions betweenusi@mer and the product or service, company or
its representatives, which provokes a reaction e dustomer. If the provoked reaction is
positive, the interaction’s result is the recogmitiof value. Hence, this experience is extremely
personal and it implies the customer involvemerttictv happens at different levels, including
the sensorial, emotional, cognitive, pragmatiedijle and relational (Gentile et. al., 2007). An
increasing attention has been put on the irratimoahponents of the experience, since it is
argued that these are the most effective ones @@k and Johason, 2006, Gentile et. al.,
2007), by engaging the customer in a memorable (Raye and Gilmore, 1998). The emotional
component involves the customer’s affective systaml it generates emotions and feelings
(Gentile et. al., 2007). Some researchers argue #mong the aspects that influence the
customer’s experience, there are retailer’s colewlofactors and customer’s controlled factors

(Backstrom and Johanson, 2006, Verhoef et. al, 008thin the retailer's non-controlled



factors is the customers’ attitude to time andifse, retailer provides a fast service offering to
shoppers that are short on time, it will contribisté more positive experience.

2.2 Queuing Experience and Psychology of Waiting Lines

Waiting is a negative experience that customerarcegs stressful, frustrating, time consuming
and annoying (Maister, 1985). The waiting experéehas the potential to produce these negative
affective reactions on customers that will, ultigtgt impact the customer’s evaluation of service
(Katz et al., 1991, Maister, 1985, Taylor, 1994 nmTand Lucey, 1997). However, it is an
inevitable experience since service providers fagguating demand which prevents them from
having total control over the lengths of the wagtidurations (Taylor, 1995). Nevertheless,
managers have to find ways to speed up the seivioeder to reduce the negative effects that
waiting has over the perceived quality of the sar\provided. Operations Management is a tool
that can be used to control service waiting dungtidy either adding servers or improving the
time it takes to serve each customer (Maister, L9858 the other hand, managers should also
look to Perceptions Management as a tool to redbeeimpact of the waiting time on the
perceived quality of the service (Katz et al., 199d4deed, Tom and Lucey (1997) have shown
that the perceived waiting time plays a more imguurtrole on customer satisfaction than
measured or objective time and, furthermore, custentend to overestimate waiting durations
because this is a passive activity. Therefore,ileesashould understand the factors that can
influence the negative affective responses to aait so, the perception of waiting duration, in an
attempt to increase the overall service evalua#eonong these factors is the wait attribution: the
more the cause of the wait is perceived to be utigeservice provider’s control, then the more
dissatisfied is the customer (Taylor, 1994, Tayl®95). In addition, several researchers have
found evidence that when waiting time is occupigefative customer’s reactions will have less

impact on customer satisfaction because, whilectiteomer is physically and psychologically
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engaged in some activity, he/she does not pay st mtiention to the passage of time (Larson,
1987, Maister, 1985, Taylor, 1994, Taylor, 1995nhaHy, according to Larson (1987), social
justice and uncertainty regarding waiting duratidso impact the affective responses to wait.

2.3 Checkout Processes

The customer’s shopping trip only finishes afteringothrough the checkout process and
customers want it to be as fast as possible. Thst tme efficient checkout process is the
traditional cashier’'s checkout since they are wrailred for the job. More recently, the self-
service concept started to be offered as a checkptibn in supermarkets. They were
implemented to increase productivity and to redaber costs. On the customer perspective, the
main determinants of technology based self-serat@ption are speed, reliability, control, ease
of use and enjoyment (Dabholkar, 1996, Dabholkar Bagozzi, 2002, Marzocchi and Zammit,
2006, Weijters et al., 2007). However, these peezkiattributes of the checkout option do not
determine intentions to use the technology only thgmselves. Self-service technologies’
adoption is also influenced by consumer traits sashamong others, the need for interaction
with service employees or the inherent novelty segKDabholkar, 1996, Dabholkar and
Bagozzi, 2002, Weijters et al., 2007). Finally, andaccordance with the findings of many
authors, such as Taylor (1994) and Tom and Luc897), the self-checkout’s perceived waiting
duration has a strong influence on the customergntions to use it (Dabholkar, 1996,
Dabholkar and Bagozzi, 2002, Weijters et al., 20@lrthermore, not long ago, another self-
technology based service, the self-scanning, stddeappear in supermarkets as an alternative
checkout option. In this process, customers scanptioducts’ barcodes while picking items
around the store and, when they are ready to clickostomers are only required to pay for
their groceries. According to previous research r@ddechi and Zammit, 2006), self-scanning

eliminates repetitive packaging and unpackagingaijmss inherent to other checkout processes
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and, thus, it allows customers to turn the “wasttaie spent at checkout into useful time. For
retailers, self-scanning enables them to save labsis but it increases the risk of theft in their
stores. For this reason, they, occasionally, exesatvice’s audit checks and scan, randomly, a
pre-determined number of items from the custonm&rtgpping cart at checkout.

Concerning the queuing system designs, there aventain types offered in supermarkets: the
traditional queuing system with a line per sengindle-server model) and the single line queuing
system, with a single line for multiple servers (tinserver model). The latter started to appear at
supermarket checkout to reduce the customer’s pertewaiting time. Indeed, one of the
advantages of the multi-server model is the faat tistomers no longer are faced with the guess
and uncertainty associated with having to choosengmall the cashiers’ lines. Besides,
customers have no longer the feeling of having ehothe wrong line because of a slow
customer, and so, line envy is eliminated, thusiced) the feeling of social injustice.

3. Methodology

This chapter will focus on presenting the main ga#l this study as well as the methodology
adopted and, lastly, the methods applied to olstaia.

The aim of this project is to acknowledge how t@iove the checkout processes efficiency, how
to reduce the customer’s perception of waiting tand how to enhance the quality of the service
provided at the several checkout options. The sas#y approach was the selected methodology
when designing this work project, which allows tiesearcher to focus on a single case, e.g. an
organization or a social group, offering the benefi studying a phenomenon in a concrete
context and, thus, making the research doable., 009). Therefore, this approach seemed to
be the most appropriate to study the checkout gessein Continente stores. According to Yin
(2009), another advantage of this approach is Hiityato use multiple sources of evidence

which allows triangulation of findings, meaning thlhe different sources of data corroborate a
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single finding, turning the conclusions more robulte sources of evidence adopted in this
research were archival records, observation, paatit-observation, focus group, and survey,
which allowed to collect both quantitative and duadive data.

This work project aims at proposing recommendatmfisrocesses improvements and, therefore,
the blueprint for process analysis proposed bydwaki et al. (2013) was followed. Firstly, as a
part of the process documentation step, the preseswcharts were drawn. Secondly, they
were characterized by analyzing the flow timesaifteelement or phase. For this purpose, it was
analyzed both data collected in-store and histbdeda recorded in the information systems.
Afterwards, the brainstorming approach was useambliect thoughts from knowledgeable people.
Furthermore, the second step of process evaluai@@npursued, by measuring Key Performance
Indicators (KPIs) metrics. Finally, the processesrevre-designed and solutions to improve
Continente’s checkout were proposed. To suppornhthiee benchmarking approach was adopted
as it offers a way to acknowledge how outstandmmgmanies execute their activities and, thus, to
comprehend how one company can improve its owngsses. The survey tool was also applied
for the sake of evaluating the improvement oppatyish benefit. Finally, the Cost-Benefit
Analysis (CBA) offered a basis to appraise the @alftithe recommendations for the company.

4. Results and Discussion

4.1 Processes’ Flowcharts

Process mapping is a technique used in improvenaettities as it provides a clear
understanding of the steps that comprehend eadaesspwhile also enabling to identify the
problems that may be reducing its efficiency. Hernbe three checkout processes available in
Continente stores were observed and mapped asha lswe flowchart so as to distinguish the
different interveners in these processemjewski et al., 2013)The rules followed to draw the

processes’ maps can be observedppendix |



At first, the TC checkout process map was drawnititowchart is presented in Figure 3.
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Figure 3 - TC Checkout Process Flowchart

In this option, the cashier registers the loyaléyd; in case the customer possesses one, after
having the groceries placed on the conveyor belto8dly, the cashier can register the coupons’
barcodes on the scanner, in case the customer.whtlie customer does not bring the loyalty
card but wants to use the Continente’s mobile #mm he/she tells the phone number. This will
allow the customer not only to identify the loyattsird, but also to associate any coupons to the
purchase, which have been previously selected giwrdlis app. The cashier will, then, register
all the items placed on the conveyor belt and tiigtammer, at this point, can package all the
groceries. Afterwards, the cashier validates if ¢thetomer wants tax information in the receipt
and, if so, she starts the sub-process of datatezmig for receipt issue, as showedppendix

II. Finally, this step is followed by the payment gubcess, explained iAppendix lll. In this
process, the customer starts to deliver any digcoanpons that he/she possesses. After, the
cashier will ask if the customer wants to use thkarfice of the loyalty card and, if so, it will be

discounted by the cashier to the total amount Yo lbdhe card balance is enough to pay the total
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amount, then this sub-process is finished. If tlog, cashier will validate what is the payment
method the customer wants to use. In this checptibn, the customer can use all the payment
methods, which include the ATM, cash, gift card dmhk check methods. The process is
finished when the receipt is handed to the customer

The TC checkout process is available in Continettges through two different queuing
systems: the single-server and multi-server desemg can be observed Appendix IV.

In the second place, the SCO option, whose praoegsis shown in Appendix V, is offered to
customers with a basket size with less than 15stdm this procesghe customer is able to
checkout almost independently from the supervisoterventions, whose function is to help
customers during the process. The customer shatgrocess by scanning all the items’ barcodes
as well as the loyalty card and coupons in thesalice machine. Afterwards, the payment sub-
process starts, whose flowchart is presented ireAgix VI. As it can be observed, the customer
can also pay autonomously, except for the gift @and bank check payment methods.

In the SCO, customers form two different linesjtas presented in Appendix VII, to wait for a
free self-service machine: one for 2 payment towleas accept all payment methods and another
for 4 cashless payment towers.

Finally, the SS process was also mapped and itecHart can be observed Appendix VIII. In

this checkout service, the customer heads to teekeim area before starting the shopping trip,
where the loyalty card’s barcode can be scannexdar to remove one of the scanner devices.
Then, the customer starts to browse around the,sscanning the barcode of every item that is
put in the shopping cart. Afterwards, in the chetkarea, the customer is able to register the
coupons and pay for the groceries autonomously.pEyenent sub-process was mapped and its
flowchart is available in Appendix IX. If the systerequires a random check, the supervisor,

who is available to help with any issues during phecess, will register 5 or more items of the

11



customer’s shopping cart before the payment stHgany inconsistency is identified, a full
verification will be performed. To finish the pras the customer scans the receipt’s barcode in
a scanner that opens the gate of the SS checkeaitas a guarantee that the customer has paid.
4.2 Work Measurement

After understanding the activities that encompash @ne of the checkout processes, one should
estimate the average time that each step takes eéadruted (Krajewski et al., 2013).

Therefore, the time spent on each element of tlozesses was recorded in-store with a
stopwatch in 75 transactions. From the analysithefempirical data collected, it is clear that
payment times merely change across checkout optensthey vary significantly between
payment methods, as it can be concluded from Apgrefid

Secondly, historical data on the average procedsimgs was also analyzed. From this analysis,
the following was concluded: cashiers take, on ayer 52 seconds to perform the payment step,
whereas customers take 51 seconds, on averagbefradre, it is also clear that the scanning
time of the TC and SCO processes, meaning the timtié the transaction is totalized and the
payment process begins, varies positively with blasket size, as shown in the scatter plot
presented in Appendix XI. Moreover, from the analys historical data, the scanning times in
these two processes were also compared. SinceGfesdasket size is smaller, the scanning
step times were compared by looking only at TCam$actions that have less than 15 items. In
brief, cashiers spend, on average, 19 secondg at#nning activity whereas, at SCO, customers
spend, on average, 36 seconds, as it is obsenAggpiendix XII.

Lastly, the data collected allowed to estimate #verage duration of each element of the
processes, as it can be observed on the bottohe @fbrementioned processes’ flowcharts.

To summarize, from the analysis of both sourcedatf, it is clear that cashiers are very

efficient, comparing to customers, at the scanrphg@se, while showing a similar level of
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efficiency as customers in the payment step. Int@add it is important to notice that the scanning
time is much more volatile than the payment suleg@ss time since the first phase depends
significantly on the basket size, whereas thedatalmost constant between transactions.

4.3 Focus Group

The Focus Group method, which is used to gatheriaps on key issues from knowledgeable,
was also adopted to gather data (Krajewski et28l13). Employees close to the process were
brought to a creative environment, where they vesieed to identify the major pain points felt by
customers in their checkout journey, by scrutirgzéach one of the processes’ steps. The results,
summarized in three tables available in AppendiX,>Xdhow that, in the TC’s checkout, the
worst frustration is the waiting time duration antd inherent negative affective responses.
Furthermore, in the SS process, customers presert Isatisfaction with the service when they
have to be checked as well as when they have tb tteasame item’s barcode several times
without being able to introduce the quantity of ifeen being scanned.

Regarding the SCO option, according to a markeeareh performed by Sonae (2014),
customers choose this process specially when Hrertong lines in the TC checkout. They also
appreciate its attributes, such as speed, conveni@nd privacy. However, they indicate that the
main SCO'’s disadvantage is the frequency of superd interventions and the amount of time
spent waiting for the supervisor's help. This isssi@ consequence of the customers’ lack of
autonomy at this process, which is reducing thdityuaf the checkout experience. This outcome
is in line with pain points found in the focus gpomethod which are intrinsically related with the
customers’ lack of autonomy, such as the inabtlityntroduce tax information, quantity of the
product, item’s barcode or to pay with gift cardaomously. Moreover, customers also feel

less autonomous due to their lack of knowledge ath@uway the process is performed.
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4.4 Performance Evaluation

According to Krajewski et al. (2013), performana@leation is needed in order to complete the
process analysis and reveal the performance gapeftiie, the processes KPIs were measured.
The process’s flow time is one of the metrics usedssess performance. For this purpose, data
on the processing times was collected in-store isewving 75 transactions and the results are
presented in Appendix XIV. The average service tahéhe TC option (00:02:21) is larger than
at the SCO process (00:02:06). The SS option iotieethat offers the lowest processing time
(00:01:37), in case the customer is not checkethbysupervisor. However, if the customer is
checked, the flow time of this process increasé¥t03:13, thus becoming the slowest option.
Furthermore, the average waiting time and the geeraumber of customers in line also serve as
KPIs of services where delays are likely to ocdtrajewski et al., 2013). Thereupon, these
metrics were measured based on the observatioASfransactions, at peak and off-peak hours.
As it can be observed in Appendix XV, it is in thiagle-server TC’s checkout that customers
wait more time to be served (00:03:45). The sedugHlest waiting time at Continente checkout
is the TC’s multi-server queuing system (00:02:4dljpwed by the SCO (00:00:23) and the SS
(00:00:18) options.

Finally, the average utilization rate is also cdesed to be a good performance measure in these
processes (Krajewski et al., 2013) and, theretbie,metric was estimated based on the analysis
of historical data, as it can be observed in Append/I. Looking at the TC checkout, this
metric is 7% higher in the multi-server model (72%pjan in the single-server model (67%).

4.5 Process Re-Design

After documenting the analyzed processes and asge®e current performance gaps, it is
necessary to propose a new design for them (Kr&jestsal., 2013). This chapter explores two

improvement opportunities which were identified fioe checkout processes. In order to evaluate
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the proposed solutions to the company, the CBA weasl by estimating their Net Present Value
(NPV), taking into consideration a 3 years’ timeihon and a 15% cost of capital.

Hybrid Checkout

This section presents a new checkout solution shauld be considered by the company in
stores’ refurbishments and new stores. In this kabwgicprocess, customers are served in a three-
phase system that separates the scanning andyimemasub-processes, as it can be observed in
the queuing system design presented in Appendixl. Xl this solution, the scanning step is
executed by cashiers as they proved to be thepeestrmers of this step. On the other hand, the
payment phase is performed by customers in a sgilfapnt tower considering that they
presented, in this step, the same level of effoyems cashiers. Thereby, as soon as the cashier
finishes the scanning step, the customer can pertbe payment sub-process autonomously,
leaving the cashier free to serve another customading. This checkout was called “Hybrid”
option since it is partially performed by cashiargl partially by customers. As a consequence, it
provides a reduction of 37% in the number of cashiequired to perform the checkout service,

compared to the TC process. The Hybrid’s flowchas also drawn and it is shown in Figure 6.
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Figure 6 - Hybrid Checkout Process Flowchart
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In the bottom of the process’s flowchart, the agertlow times of each activity are presented,
which were estimated based on the data collectstbiie from the TC and SCO processes. As it
is observed, in this three-phase process, thearasbuld start by associating the loyalty card to
the transaction, either by scanning its barcodetl@adoupons or by introducing the customer’s
phone number. After scanning all the items’ barsptiege employee would give a bill that shows

a barcode identifying the group of items scannetltha amount to pay. Finally, the customer
can proceed to the self-payment available machsuas) the bill's barcode and perform payment

with the method selected. This part of the proeess mapped in a flowchart shown in Figure 7.
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] card’s balance? sl { ATM "
Yes i Approve Register gift card in
Customer has. ¢ transaction through the appropriate slot

discounts Select the loyalty

the Pinpad
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pay? i N
o | i

7 secs 6 secs 33 secs 7 secs )

Customer

Step duration

39 secs

Figure 7 - Flowchart of the Payment Sub-ProceseeoHybrid Checkout

In this process, it can only be used the ATM, gé#td or the discount coupons payment methods
due to the lower processing times that have beserebd in the SCO option. In the end, the
receipt’s barcode has to be scanned so as to bpegate to exit the checkout area, thus assuring
that the customer has paid for the groceries.

For the purpose of evaluating the impact of the rdlyltheckout on waiting times, when
compared to the TC process, the following assumptigere considered. Firstly, it was assumed
that the customer arrival rate follows a Poissatriiution and that the average arrival rate for
each cashier is 0,39 customers per minute. Thigmg#son was made based on the data collected
in-store for 3 hours during peak periods. The servates assumed were calculated based on the
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average processing time of each step in SCO angrdoCesses, as it is shown in Appendix
XVIII, and it was assumed that the service ratdieioall an exponential distribution. Moreover,
in order to compare the two checkout processesadt considered that both operate in a multi-
server queuing design and, in addition, that thech€ckout operates with six cashiers available,
while Hybrid checkout operates with four cashig¢hsee payment towers and one exit scanner.
Yet, the arrival rate considered for the Hybrid dtmut was the arrival rate for 6 cashiers. Having
these hypotheses established, the TC is expecteffaoa waiting time of 3 minutes and 36
seconds, while the Hybrid checkout offers a totarage waiting time of 2 minutes and 40
seconds, thus providing a 26% reduction in check@iting times. These values are presented in
Appendix XIX, where it can be observed that theestpd waiting time of the first stage is,
approximately, 2 minutes, on average, while thégyment’s waiting time is 37 seconds, on
average, and, in the exit scanner, customers @ected to wait, on average, 2 seconds.

Finally, a CBA was performed in order to appraise NPV of the Hybrid solution. Its benefits
were calculated having in mind the reduction in humesources needed at the checkout process.
The higher levels of customer satisfaction resglfiom the reduced checkout waiting times are
difficult to quantify and so, the economic valuetbis benefit was not taken into account. The
solution’s costs took into consideration the systdevelopment needed to support these
processes as well as the equipment acquisitionnaaidtenance costs, compared to the TC’s
costs. That being said, this solution provides & MP343 414 €, as it is shown in Appendix XX.
To conclude, this checkout option is appropriatecftsstomers seeking a fast service and who are
available to perform part of the checkout processeilf-service technologies. Comparing to the
SCO option, the main advantage is the lower pracgdssnes offered to customers. In addition,
customers feel more autonomous in the Hybrids-sel¥ice stage than in the SCO, considering

cashiers execute the most difficult part of thecpss for customers. Compared to the SS option,
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this service offers a reduced risk of theft and @atomers’ experience is not damaged by the
existence of check audits. On the other hand, tam mpitfall is the possible feeling of lack of
control that may be experienced during the secoailing line. Yet, customer dissatisfaction
may be reduced by the multi-server design sindeimgs a sense of fairness. Nevertheless, the
company should act towards reducing the negatieetafe responses to wait at this stage.

Virtual Queue

Virtual Queue (VQ) is a queuing system that preventstomers from being in a physical line
when waiting for a service, thus enabling custonm@msngage in other more enjoyable activities.
It is already used in supermarkets and, in padrcuh Continente stores, at department services
such as butchery and fishmonger, among others., idastomers may take a ticket from a kiosk
or from a mobile app and, then, join a virtual qeiewtil their ticket's number is called. The
purpose of this section of the paper is to appiy\kQ’s concept to Continente checkout.

To support this solution, the benchmarking approaels adopted, by looking at Walt Disney
World’s successful VQ’s implementation in its amuseat parks. In the Disney’s VQ system,
customers take a ticket from a kiosk near the @ttm, which indicates the time window of freed
time that they have until their turn arrives. Adatiog to Cope et al. (2008), after its
implementation, guests who used the VQ’s systene wesre satisfied, saw more attractions and
spent significantly much less time waiting in line.

For the purpose of applying the VQ to the supermiackeckout, the most appropriate solution
seems to be a mobile app, for two main reasorslyfircustomers do not need to wait in line to
take a ticket from a kiosk, as it happens in Disagyisement parks; secondly, customers do not
have to pay attention to the progress of the V@esitine app will notify customers when their
turn to join checkout arrives, thus offering a mooenfortable waiting experience. The creation

of an extra personalized customer touchpoint isrerdenefit of the mobile app solution.
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The drafts of the app’s wireframes were drawn, Wlaoe available in Appendix XXI. As it can
be observed, the mobile app should offer a quiatesaibility and it should be integrated in
another mobile app, such as Continente’s app. T should show customers real-time
information on the expected waiting time in the \EBgsides these requirements, the app should
accommodate a feature that allows customers to raakequeue request as well as to dropout
the queue. The re-queue request would enable gternar to be re-allocated in the queue in case
he/she needs more time in the store, thus assiimago sales are lost with this checkout system.
The VQ service’s target is characterized by custsnigat have a pre-disposition to use mobile
apps and, thus, who are aged between 22 and 68 giearin addition, this checkout system is
ideal for customers that are short on time andukaally purchase more than 15 items.

As the VQ’s acceptance and usage is key to thigicees success, a market survey was
performed in order to assess the customers’ willesg to adopt the VQ system. The survey’s
questions and results can be observed in Appendik Xhe survey was structured as follows:
the first section allowed to perceive the custofmerentions to use this queuing system;
secondly, questions, such as age and the tendeheppds usage, were asked; thirdly, the
consumer behavior was also explored, by asking lchvretailers they make most of the
groceries’ shopping, if they usually go in a hutoythe supermarket and, finally, the usual
transactions volume. A sample of 266 responsedteesin the values available in Appendix
XXII. In the 1% section, respondents were asked to rank the pilipab use the mentioned
service in a 5-point scale from 1 — “extremely kely” to 5 — “extremely likely”. In brief, 32%

of the respondents ranked the probability of ushgVQ system as 5 and, in addition, almost
35% selected 4 to rank this probability, makingtaltof 67% of the sample. Furthermore, within
the service’s defined target, which accounts fd¥%a# the survey’'s sample, 43% are extremely

likely to use the VQ service at checkout. Moreovbe respondents within this segment that
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selected 4 or 5 to rank the probability of adoptimg VQ service account for 75% of the target’s
sample. To sum up, these values show the highhgtikss to use VQ system at checkout.

For the purpose of recommending the applicatiom &fQ’s concept to Continente checkout,
three operational solutions have been designed.dDiigeir main requirements is to assure the
minimum flow of the checkout process in order teyant an increase in the cashiers’ idle time.
For this purpose, the system that supports the M@gss must have real-time information on the
number of VQ’s users waiting, at each moment, & ¢heckout buffer area. Thus, the three
scenarios proposed include technological solutibwag allow to inform the system when the
customer arrives at the checkout area as well an\ite customer starts being served. Moreover,
the VQ checkout area must be clearly distinct fritra traditional cashiers’ checkout area in
order to avoid misunderstandings among customeasin these constraints in mind, the VQ’s
process was drawn and its map can be observedyune=8. In addition, a draft of the layout of

the three scenarios proposed to employ the VQisalean be observed in Figure 9.
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As presented in Figure 8, the VQ process starsas as the checkout option is selected by the
customer in the mobile app. He/she can continubrésvse around the store, until the app’s
notification is received. At this moment, the cus&y has a pre-determined amount of time to
arrive at the VQ’s checkout area, where the apfRscQde has to be read in order to enter in the
VQ’s buffer area. In this area, the customer hasgai until a warn is displayed in a LCD screen,
which informs the customer which cashier is avdddb start the checkout process.

As it is shown in Figure 9, the'lproposed scenario offers an exclusive checkoua &me
customers using the VQ system. Here, customersvedinin a spacious and comfortable place
until the cashier calls them, which reduces theaheg affective responses to wait that may be
felt in the buffer area. In thé®scenario, there are two multi-server lines, ometfe VQ’s non-
users and another for VQ’s users. In this solutibthere are no customers in the VQ’s buffer
area, the cashiers allocated to the VQ system alhicustomers waiting in the physical queue as
well, as shown in Appendix XXIII. Therefore, the im&enefit of this scenario is the reduction of
the minimum number of customers needed in the buaffea in order to maintain the process
flow, since there is a very low risk of having cask unoccupied. Nevertheless, in this
operational solution, customers waiting in the jtaisline may perceive that they are being
overtaken by the VQ’s users and so, there is aafiskcreasing these customers’ dissatisfaction.
This risk is reduced with thé%3scenario proposed since it offers a VQ's buffeaasimilar to the
18t scenario, which allows a clearer distinction betwéehe VQ’'s area and the physical line’s
area. Moreover, this scenario gathers thecenario’s benefit of reducing the negative respsn
to wait and the ® scenario’s benefit of reducing the risk of inciegghe cashiers’ idle time.

To conclude, a CBA was performed to evaluate tlomemic value of the VQ proposed solution.
The foreseen benefits of the VQ at checkout arerédeced customers’ perception of waiting

time and the increased unplanned purchases. Betiidereduced uncertainty regarding the wait
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duration and the increased customers’ sense ofatamter the wait are also positive points of
this system. Despite being the main benefit offdrgdhis solution, the value of the reduction in
customers’ perceived waiting time at checkout wats once again, measured. Nevertheless, the
increase in checkout efficiency can also be identibs a benefit of this queuing system. In fact,
since the multi-server model is the proposed de$ignthe VQ, it can be assumed that the
efficiency gaining offered by this solution, measitby the cashiers’ useful time rate, will be
similar to the TC multi-server model’'s. Therefotfeis was the rationale that formed the basis for
the calculation of the VQ'’s benefit. Moreover, $mution’s cost had into consideration the cost
of development of the software as well as the stegeipment cost and the costs of
implementation. As shown in Appendix XXIV, the V@slution offers a NPV of 158 125€.

5. Conclusion

Supermarket checkout is perceived by customerset@ bvaste of one of the most precious
commodities: time. The analysis of Continente cbetkrocesses performed by this research
provided two possible improvements which addredsonty the waiting time perception topic,
but also the process efficiency issue so as toeleli better checkout experience to customers.
Through the processes analysis, it was proved thahiers show higher efficiency than
customers at performing the checkout’s scanning@hahile customers present the same level
of efficiency as cashiers in the payment step.Heurore, it was concluded that customers wait
more time than it is desirable at the TC checkdue SS option attempts to solve this concern
but the high risk of losses is turning this proclesgyer than it was expected, thus reducing the
service’s perceived quality. The SCO also seembdoan option with low waiting times,
however, the frequency of supervisor’'s intervergi@md the time spent waiting for them are
reducing the quality of the service provided. A¢ #nd, the checkout service provided is not the

ideal for shoppers which reduces customer satisfachAs a result, two solutions were proposed.
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In the first place, the Hybrid checkout allows t®eucashiers and customers at the activities in
which each showed better performance, thus inargagsiocess efficiency. Consequently, the
solution offers lower waiting times than the TC ckaut and, in addition, lower processing times
than SCO option. Moreover, the customers’ feelihguionomy in the self-service stage is high
and it provides low risk of theft, compared to #iéernative self-service options. Thereupon,
Sonae MC should evaluate carefully this option sota reduce checkout operational costs
without disregarding the customers’ perception afting time and the quality of the customer
experience provided at checkout.

In the second place, the value proposition of es@mmended Virtual Queue system is to deliver
a better shopping experience with significantlyusstl perceived waiting times at checkout.
Thus, it is an optimal solution if the company’s jangpriority is the perceived quality of the
service provided at checkout, and hence customisfezion. Besides, it offers increased
checkout efficiency and, in addition, increaseceraes, by raising the store dwell time.

Lastly, as data was collected in only one storghér research could be undertaken in order to
ascertain the generalizability of the presentedifigs to other supermarkets, showing different
customer behaviors as well as with other storerenments. Furthermore, when evaluating the
application of both solutions to Continente’s chmdk Sonae MC should consider to implement
them on a trial basis, in a reduced number of stare order to measure the aforementioned
checkout processes’ KPIs. Likewise, the companyiishalso evaluate the resulting customers’
satisfaction levels and the main frustrations ligltthem in these two checkout services. Finally,
the reverse scanner solution, which allows custenmercheckout completely by themselves
when there is no cashier available to serve theas, not addressed by this work project. Thus,
the company should perform a CBA of the implementadf reverse scanners together with the

Hybrid checkout, since it would offer an even higheman resources’ reduction.
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