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ABSTRACT

Goal: This research aimed to simulate a ship-from-store operation process from an omnichannel
retailer. Based on this we proposed a conceptual model orchestrated through a 4PL. Through the
results evaluated by performance indicators in the simulation, computational results of using the
approach in a real case can be added to decision-making and the literature.

Design / Methodology / Approach: This paper comprises the collection of sales and logistics data from
aretailer for developing a computer simulation using R programming language, so that the ship-from-
store strategy is evaluated. Data from an omnichannel retailer supported the development of twc
scenarios: the first represent retailer's current praxis; in the second, the logistics orchestration model
is applied. The analysis considers two performance indicators: freight price and freight time.

Results: The results demonstrate that after adopting the ship-from-store strategy the omnichannel
retailer can reduce the freight price by up to 60%. Regarding the delivery time, a reduction of up to 8
days is envisioned. These reductions positively impact the customer experience in the online channel,
increasing its attractiveness.

Limitations of the investigation: The limitations of the research are based on a logistics orchestration
model for a retailer that is omnichannel and has several stores within its national territory with stock.
This stock is sufficient to implement a ship-from-store process in this retailer.

Practical implications: This retailer, by applying the method, is able to achieve better customer
rewards. In the same way, it manages to make the online channel more attractive at the lowest cost
and in the shortest time. This retailer is also able to use new technological resources through a 4PL.
This serves as a technological tool for the logistics orchestration operation.

Originality / Value: An original computer simulation for a 4PL digital platform orchestrating the ship-
from-store strategy in omnichannel retailing is presented.

Keywords: Omnichannel; 4PL; Digital Logistics; Ship-from-store; Last Mile.

1 INTRODUCTION

Omnichannel retailers are using the present technologies resulting from globalization to be
able to grow in terms of sales and optimize their operations (Jones et al., 2021; Kembro and
Norrman, 2021). These technologies mature the omnichannel process, which means the
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integration of different sales channels for the consumer to have the best shopping experience
(Cai and Lo, 2020; Jin et al., 2020; Yang and Zhang, 2020).

Customers today want products to be available anywhere, anytime, and at the lowest possible
price (Gao and Su, 2017; Lu et al., 2020). They evaluate all the potential pros and cons of each
shopping channel to get the best deals ever, which increases the competitiveness among retailers,
making them think of better strategies (Bayram and Cesaret, 2020; Stradioto Neto et al., 2020).

The retailers need to ship their products from the closest stores of customers for cost
reduction (Aktas et al., 2020). Thus, adding the integration of offline and online processes, the
concept of ship-from-store emerges, with the need to also improve the customer experience in
the last mile process (Li, 2020; Pereira et al., 2020).

Through the adoption of ship-from-store, Xiaomi increased sales in the year 2017 in the first
quarter by 70% and a Chinese snack retailer delivered an order in just 11 minutes (He et al., 2021).
Zara was able to perform the delivery in two hours (Yang and Zhang, 2020). Thus, it is essential to
have an information system integrated with these inventories to constantly forecast online
purchases, estimate cost parameters, and monitor available store levels to be able to realize
delivery (Souza, 2022). However, in Bayram and Cesaret (2020), the ship-from-store can damage
the retailer's profit when its implementation is done in an imprudent way, which means without
using technologies available today to better integrate the resources, that is, digital resources are
a must.

Optimization of resources in the last mile becomes a strategic factor (Buldeo Rai et al., 2019).
Considering that the logistic experience of an online consumer is directly related to this (Chen et
al., 2021; Salvietti et al., 2022). In addition, online sales are currently increasing significantly
(Brandao et al., 2021; Mrutzek-Hartmann et al., 2022). Therefore, new technologies, as well as
express delivery strategies are required by online customers, as better price freight and delivery
time are a differential in the shopping decision (Lu et al., 2020; Eriksson et al., 2022). Thus, retailers
join the use of ship-from-store to positively impact the last mile (Seghezzi et al., 2021).

In this way, the customer strategically evaluates and chooses a purchase channel that
optimizes its rewards; therefore, the ship-from-store can help when it comes to delivery time and
freight price for the consumer, making the online sales channels more attractive and more
economical for the company (Gencer and Akkucuk, 2020; Mishra et al., 2022).

Strategically to achieve logistics orchestration of omnichannel processes in the ship-from-
store context modern supply chains are moving towards using 4PL (fourth-party logistics) services
on platforms (Gao and Su, 2017; Souza et al., 2019). A 4PL combine innovative technology,
resource and optimization solutions to perform the logistics orchestration of a retailer (Cezanne
and Saglietto, 2015; Souza et al., 2020). A 4PL when integrated with other logistics operators can
offer the retailer different transport possibilities, such as express delivery strategies to the
customers, adding value to the last mile process and reducing delivery times and freight prices
(Huang et al., 2021).

In this context, this research addresses the gap in the lack of research that assesses the
benefits of logistics orchestration through a solution in 4PL platform in omnichannel retail with a
ship-from-store strategy. The research question of this paper is to evaluate the gains of ship-from-
store adoption in an omnichannel retailer through two key performance indicators, as well as the
benefits of a logistical orchestration. The use of simulations can anticipate scenarios before a
decision is made, thus we seek to add to the literature by using simulation in the context of
omnichannel retailing. The retailers present in this context can obtain more data and indicators
for their decision-making when adopting the ship-from-store process. This makes great use of
this paper, as it seeks to address the concept of ship-from-store. The results obtained in this
paper, are fundamental in helping the practical decision-making process and adding knowledge
to the literature.

This research is organized by section. In this section, we introduce the topic and present the
research question of this paper. In the next section, we look at related research and its
contributions to this research. In section 3 we have the proposed approach, which describes the
structure and the computer simulation applied. In section 4, we present the results and discuss
them. Finally, section 5 concludes the paper.

2 RELATED WORK AND CONTRIBUTION

Omnichannel is defined as the integration of customer touchpoints during a sales process
(Bayram and Cesaret, 2020; Pereira and Frazzon, 2019; Rai et al., 2019). An omnichannel has a
plenty of data that, if treated, can be used to better personalize the customer experiences (Arslan
et al., 2020; Yang and Zhang, 2020). Although omnichannel increases the sales of retailers, it also
creates huge logistical and technological difficulties that they often can't solve (Weber and
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Badenhorst-Weiss, 2018). Therefore, the necessity of an actor in this chain to perform the logistics
orchestration is essential, allowing only the strategic decisions to be made by the retailer (Lim et
al., 2018). This actor could be nominated as a 4PL, offering technological resources for logistical
orchestration, thus managing to be integrated with all the actors of the chain (Fu et al., 2018).
There is a trend in the omnichannel retail process that is the outsourcing of the logistics process
to a 4PL, bringing competitive advantage to the retailer and adding value in the process to the
consumer, being one of the attributes real-time tracking during the whole process (Caglar Kalkan
and Aydin, 2020; Lim et al., 2018; Lim and Srai, 2018).

A 4PL is a supply chain actor that brings together its own and other actors' resources,
capabilities, and technologies to design, build, and execute logistics solutions (Fu et al., 2018; Mikl
etal., 2020; Prashar, 2020; Premkumar et al., 2020). New logistics providers present as solvers for
these new businesses can positively impact the value chain (Mikl et al., 2020). The 4PL uses
technological resources and is the most prepared to fill the gaps that online sales can bring to the
logistics process (Levina and Razumova, 2019).

In many cases the retailer does not have the know-how to integrate with different logistics
operators or evolve in terms of technology to absorb new needs that the omnichannel context
requires (Buldeo Rai et al., 2019, 2021; Rai et al., 2018, 2019). For an omnichannel process to work,
it requires an offline integration with the online, automatically requiring a redesign of the supply
chain (Brandao et al., 2021; Jones et al., 2021). These solutions are being developed as a platform
since they can be accessed online from anywhere, having more convenience for management
(Qian et al., 2018). Solutions like these in the platform range from the cargo routing process, such
as integration with retailers and logistics operators, to the collection of consumer feedback after
the order is delivered (Prashar, 2020; Premkumar et al., 2020; Souza et al., 2022).

Research from Rai et al. (2018) shows that 45% of consumers abandon their shopping carts
due to poor delivery options, and 87% of them would buy again if they had a positive shopping
experience. Thus, strategies that aim to reduce freight prices are necessary, such as ship-from-
store. In the past, stores were the end of the supply process. Now, these stores also need to ship
products to other stores or to customers, this process is called ship-from-store (Arslan et al., 2020;
Bayram and Cesaret, 2020; Cordon et al., 2017; Weber and Badenhorst-Weiss, 2018). This allows
a product to be shipped from more than one store to the consumer's address, reducing the
shipping price and the shipping time to the customer (Buldeo Rai et al., 2019; Li, 2020; Rai et al.,
2019).

By considering the inventory available in stores, orders start to arrive faster at the customer's
home, providing an attractiveness to the digital channel and positively impacting the retailer's
financial margins (Bayram and Cesaret, 2020). This process is extremely important in the
omnichannel context because customers are increasingly attentive to the delivery time and
freight price, i.e., they increasingly seek the best possible experience compared to other retailers
for their purchase (Cordén et al., 2017). For Bayram and Cesaret (2020) when a ship-from-store
process is implemented in an imprudent way without performing scenario simulations
considering several variables, it may harm the retailer's profit. For this, it is necessary to have an
orchestrator in the process that directs the orders and considers the inventory in an online and
dynamic way (Arslan et al., 2020; Bayram and Cesaret, 2020; Cordon et al., 2017).

The implementation of a ship-from-store process without establishing a rigorous
technological integration with the stores' stocks is imprudent (Cordon et al., 2017). Therefore, it
can negatively impact the customer, since there may be a lack of stock to fulfill his order, not
fulfilling the initial delivery time established, as well as having the damage of having to ship the
product from another store to the customer (Rai et al., 2019). Thus, not adding value to the
customer experience. The ship-from-store acts to add value to the consumer's experience, in a
way that new delivery strategies can be established, such as express deliveries, for example
(Arslan et al., 2020). Once the ship-from-store is implemented, last mile strategies can be created
and implemented (Lim and Winkenbach, 2019). In addition, new carriers can be contracted for
service (Castillo et al., 2018). Thus, new scenarios of ship-from-store implementation for different
types of retailers should be studied (Lim et al., 2018). The use of computer simulation strengthens
these studies, since it anticipates the application of a new scenario to validate the thesis (Souza,
2022).

Last mile logistics is the most expensive step in a business-to-consumer (B2C) logistics process
(Weber and Badenhorst-Weiss, 2018). With the increase of online shopping, the last mile process
grows every day (Lim and Srai, 2018; Lim and Winkenbach, 2019; Rai et al., 2019). Shipping the
product from a location far away from the consumer can increase the cost to the retailer by 5 to
23 times (Buldeo Rai et al., 2019). Thus, the match of ship-from-store strategies with platform
solutions integrated with logistics operators can be a positive point for retailers (Yang and Zhang,
2020).

The Brazilian last mile scenario is complex (Assis et al., 2022; Sa et al., 2022; Zeimpekis et al.,
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2022) because there are long distances to be traveled between Brazilian states when only one
distribution center is used (Mesquita et al., 2022). Thus, a retailer that does not have stores in
each Brazilian state and the ship-from-store strategy implemented, needs to use other
transportation strategies to try to promote express delivery to the customer. Often these
alternatives may be beyond the retailer's control and costly to the business (Silva et al., 2022).
Very few studies are present in the literature regarding the possible gains from the application of
ship-from-store in the Brazilian scenario with real cases. Measuring these gains through a
computer simulation resource favors decision making and makes potential gains tangible (Souza,
2022).

In the last mile, new concepts are being used such as independent drivers to make the
deliveries and therefore gets a lower cost and a fast time to deliver orders to the consumer
(Castillo et al., 2018). The use of vehicle sharing in the last mile process can reduce the distribution
cost up to 44%, as well as 22% of the delivery distance traveled. With optimized routes and 63%
of the annual routes are reduced (Aktas et al., 2020). Impacting not only costs but environmental
issues and improving the consumer experience, with ever-faster delivery strategies (Aktas et al.,
2020; Souza et al., 2023; Castillo et al., 2018).

In this section we may consider some factors as contributing to the research. Such as: targeting
the 4PL as the potential logistics orchestrator that unites technology and the resources needed
to orchestrate the logistics process in omnichannel retail. Also, the use of ship-from-store when
possible for the retailer becomes totally recommendable and needs to be studied. The customer
wants products with the lowest delivery costs and the shortest delivery times. Another important
factor highlighted here in the literature is the use of computer simulation so that we can evaluate
these gains and this impact on the retailer. These points are being studied here in the literature
and these correlations favor the direction of this research.

3 PROPOSED APPROACH
3.1 Structure of a conceptual model for the 4PL platform operation

This research aimed to simulate a ship-from-store operation process from an omnichannel
retailer based in Souza et al. (2023). Based on this we proposed a conceptual model orchestrated
through a 4PL. The orchestration will be done through a platform solution for the retailer's
logistics processes.

Initially the retailer's customer will make the purchase through the retailer's online channel,
that is, with one of the omnichannel sales possibilities. At the moment the customer is having his
buying experience, or rather, making freight quotes in one of these channels, the 4PL, which is
connected to the logistics operators as well as to the retailer's sales channels, will present to the
customer the best freight offers, whether faster or cheaper, according to the retailer's strategy
decision to present in the sales process.

Thus, we consider that the 4PL is performing the connection with the carriers, as well as with
the retailer, and tied to the ship-from-store process, it can perform the quotation of the closest
store to the customer with a large number of carriers, resulting in different freight options for
delivery of the order to the customer of this retailer. This personalizes the consumer's experience,
in terms of the process of choosing the best transport.

When the customer selects the best choice for the order in the purchasing process, the
connection between the retailer and the carriers is still via the 4PL. That is, via integration it
triggers the carriers selected for the order so that they can perform the pickup at the given origins
and delivery to the customer. This with real time location control, by the customer as well as by
the retailer. Once there is a customer support team handling the failures and successes of
deliveries.

Considering also the delivery completion process, every customer feedback collection is
important. Since this can be translated into a better customer experience. 4PL is then in charge
of this management as well. Additionally, this operation is described in Figure 1. This operational
description is based on the contributions of the literature presented in this paper, as well as on
the evidence of the use of the ship-from-store process.
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Figure 1 - Structure of a conceptual model for operation through a 4PL platform (self-elaboration)

With a solution in an online platform and connected to all the players in this logistics process,
strategic decisions can be made in a faster and more dynamic way, such as enabling or disabling
a carrier that does not meet its deadlines, generating discounts or promotions, blocking

deliveries, or any other need to attribute value to the consumer's experience.

3.2 Computational Simulation

3.2.1 Use case description (scenario 1)

This paper studies a large Brazilian retailer that has more than 150 stores throughout Brazil
and does not use the ship-from-store concept. The data used in the test case is from a Brazilian
company that operates in omnichannel retail and has several stores throughout the country.
Currently, this retailer uses the omnichannel strategy, but does not consider its stores as shipping
points, in other words, the retailer does not adopt ship-from-store. In other words, the shipping
of its products departs from only one shipping point, which is presented in Figure 2 as a

Distribution Center located in the south of Brazil.

@ Distribution Center

Carrier 1: AC, AM, RO, RR, PA, AP, TO \:I_
Carrier 2: RS, SC, PR

Carrier 3: MS, GO, DF, MT
Carrier 4: SP, RJ, ES, MG
Carrier 5: MA, PI, CE, RN, PB, PE, AL, SE, BA

/
z,/\A\ L2 /)2/
&7

Figure 2 - Scenario 1 (self-elaboration)
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This retailer currently has contracts with 5 carriers, each of which delivers to a specific region
in Brazil. These carriers are presented in Figure 2 according to their UF of service. Thus, the freight
price and delivery time are already established and standardized with each carrier, and there is
no freight quotation process with other carriers that may be attending the order for a lower price
freight or delivery time.

Additional retailer information for understanding the scenario was collected, such as the
products sold by this retailer is non-perishable and most of the products weigh up to 30
kilograms. In Figure 2, it is also indicated from the darkest to the lightest color, where most of the
orders are currently being sold by this retailer. The UFs (federative units) where the retailer has
more orders allocated are in the South (PR, SC and RS) and Southeast (SP, R}, ES and MG).

Information about how the picking and shipping operation runs:

a) This retailer currently has a daily shipping limitation of 3,000 orders (with a variation of
5%

—

b) Orders are always picked by FIFO (First In, First Out);

€) The orders that are shipped on the same day are only the orders that were finalized their
purchase until 2 o'clock in the afternoon;

d) The carriers have a contract with this retailer and are informed by e-mail at 2 pm about
the number of orders that they must pick up to plan the size and quantity of trucks that must be
available for shipment;

e) The carriers collect the orders and forwards them until they deliver to the customer.

There is no technological resource that connects the retailer with the logistics operators, just
as there is no single process of communication with the final customer regarding the real-time
tracking of his order or to collect feedback regarding the delivery.

The customer experience related to freight price and delivery time currently at this retailer is
based on a fixed value already set with the carriers in each state. Thus, there is no competition
or simulation of better values to be added to the customer experience. The retailer in this scenario
does not adopt express delivery strategies.

3.2.2 Simulation description

The proposed simulation methodology of Chwif et al. (2013), which is presented in Figure
3, was adapted, and performed in this study. This method is executed in 4 phases: conception
(conceptual model in Figure 1), programming, analysis, and project conclusion. These phases are
described in Figure 3.

To define the
- concepts of the studied Design the conceptual
Conception system and the simulation model
objectives

Programming
processing) computational model

Experimental resulis The stausflcal analysis
of the final resulis

- The documentation and
- The possible 2
Project <solut|ons are compared to plescalaton

Data collection Translation of the
(data analysis and conceptual model into a

conclusion

: of results are performed to
identify the best approach Contiide e project

o

Figure 3 - Proposed simulation methodology (self-elaboration)

In the conception phase, it was decided that two simulations would be performed (two
scenarios). The use case description (Figure 2) is scenario 1 and, based on the conceptual model
in Figure 1, scenario 2 specifically with the use of the ship-from-store. Two KPIs (Key Performances
Indicators) will also be evaluated between the simulation scenarios: freight price and delivery
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time. In Arslan et al. (2020) and Yang and Zhang (2020) these KPIs are the ones that base the
buying decision for a customer in online retail. Additionally, in the computational model, the
difference between scenario 1 and 2 is based on considering the same carriers that the retailer
currently has, but altering the shipping point and considering all its stores as shipping points.

In the programming phase, we collected from the retailer order data for a period of 6 months,
which was equivalent to 381674 orders. Thus, we have origin and destination data for each order,
as well as freight price and delivery time tables from the carriers. Our conceptual model predicts
the use of several carriers, but we only have tables for simulating of the 5 current carriers of the
retailer. Therefore, we defined that we will consider only these carriers, but with the price freight
and delivery time from the store closest to the customer. Simulating then a ship-from-store
scenario with the current carriers.

The following elements were considered for the computer simulation of the scenario 1 (Figure
2):

a) Entity: Orders.

b) Resource: Five carriers (1 for each region of Brazil) with their due freight price and delivery
time available in a spreadsheet; 15 shipping docks, in this single shipping point. We considered
the limitations stated above in chapter 3.2 of the order cutting time range of 2 pm, shipping
capacity of 3000 orders per day, with a 5% variation.

The following elements were considered for the computer simulation of the scenario 2 (Figure
4).

a) Entity: Orders.

b) Resource: Five carriers (1 for each region of Brazil) with their due freight price and delivery
time available in a spreadsheet; All the stores that the retailer has throughout Brazil.

The computational simulation was implemented using Simmer: Discrete-Event Simulation
package for R language (Ucar et al., 2019). The computer used to perform the experiments has
the processor Intel i7-11390H. The validation technique of the computational model is
Comparison to Other Models, which according to Sargent (2010), has the results of a simulation
being compared with other scenarios, in addition to the retailer's current analytical scenario. In
order to validate the research, the simulation was tested a few times to verify if the price and
delivery time tables received from the retailer agreed. Two simulations were required to
represent the correct value when checked against the sheets of data made available by the
retailer.

In the scenario 2 (Figure 4), orders are shipped from the store closest to the customer. The
retailer studied did not provide inventory cost data and available inventory in each store. The
information obtained from the retailer is that all the commercialized items are present in all the
stores, no store has an item more than in another, what differs from one store to another is only
the amount of inventory available. In other words, all stores have the same number of items being
commercialized, which for simulation purposes, we can consider all stores as shipping points.
Thus, the store closest to the customer will be the one that will ship the order in the simulation.
The daily shipping capacity was also not considered. For both scenarios, after validating the
experimentation compared to the tables, each scenario was simulated only one time, no random
variables are present in this simulation.

= ) & u“-h n 3\

® Stores

Carrier 1: AC, AM, RO, RR, PA, AP, TO 7~
Carrier 2: RS, SC, PR
Carrier 3: MS, GO, DF, MT
Carrier 4: SP, RJ, ES, MG \
Carrier 5: MA, PI, CE, RN, PB, PE, AL, SE, BA

Figure 4 - Scenario 2 (self-elaboration)
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The delivery time indicator will be evaluated in a daily basis for each federative unit of Brazil,
while the freight price indicator will be evaluated in a monetary measurement unit, in real
(Brazilian currency) and by Brazilian federative unit. Thus, these two indicators will be compared.
The analysis is presented in the next section.

4 RESULTS AND DISCUSSION

The proposed approach was applied in order to make a comparison between the two
scenarios in the performance indicators of delivery time and freight price. For the first
performance indicator here treated as delivery time and being a key indicator regarding the
consumer's experience in online shopping, the results of the scenario comparison are presented
in Figure 5 The reduction in delivery time days by UF is presented. This figure shows the reduction
in days per Brazilian federal unit (UF). The colors represent the two scenarios studied. The lighter
one is scenario 2 and the darker one is scenario 1. The number is the result of the simulation
compared to the scenarios. Scenario 2 being subtracted from scenario 1.

SC PR RS SP Rl DF MG ES MS GO MT BA SE PE RN PB CE TO PA AL PI MA RO AC AP AM RR

@ Scenario 1 0O Scenario 2
Figure 5 -Delivery time (self-elaboration)

The UFs with the most expressive reductions are AP, PA, RO, and PI, located farther from the
central shipping point in scenario 1, which with the consideration of the retailer's stores in
scenario 2, is attributed to this reduction. Potential customers in this region can be served with
much shorter lead times than before and consequently have a better experience (Souza, 2022;
Yang and Zhang, 2020). In other UFs, the reduction was not so expressive because they are
already located near the initial distribution center, but even if the reduction occurs in one day,
other strategies can be implemented, such as express delivery within one day e.g., in Castillo et
al. (2018).

In Figure 6 below, we have on the left the map referring to the first scenario and, on the right,
the second scenario. Darker colors are longer delivery time and lighter colors are shorter delivery
time. One can notice a significant reduction between the scenarios in relation to deadlines. The
UFs located in the Northern region of Brazil were not positively impacted. This may indicate an
opportunity to investigate the market in the region to set up a store or in strategies to capture
more customers in this region and offer a better service. Visibility of this market opportunity in
omnichannel retailing is essential to increase sales (Li, 2020; Bayram and Cesaret, 2020).

Scenario 1 Scenario 2

Figure 6 - Delivery time heatmap (self-elaboration)
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Figure 7 represents the relationship of the distance of orders simulated in relation to the
delivery time. based on the comparison of the results of scenario 2 with scenario 1. On the Y axis
is the reduction in days for scenario 2. On the X axis there is the distance in kilometers (KM) of the
orders. According to the increase of the distance from the expedition point there is a significant
reduction in the delivery time. In the studies of He et al. (2021), Aktas et al. (2020) and as a result
of this research it is extremely expressive of the reductions in kilometers that the use of ship-
from-store can impact a large retailer.

Kilometers
-1000 0 1000 2000 3000 4000 5000 6000

Days

Figure 7 -Distance X Days (self-elaboration)

Analyzing the second freight price indicator, the comparison between the scenarios is
presented in Figure 8. This figure presents the monetary value of reduction and the percentage
of reduction of the freight price by UF. A MT client that in the current retailer scenario disburses
an amount of around R$ 90.00, with the computational simulation applied here, can now disburse
only an amount of around R$ 30.00, i.e., a reduction between 59% and 60%. This performance
indicator was the most expressive and directly impacts the customer experience since the
customer always looks for the best price (Buldeo Rai et al., 2019; 2021). For Assis et al. (2022) the
reduction of the freight price potentially increases the attractiveness of the online sales channel,
because it becomes a competitive element. In this research we achieved results that prove this
evidence.

R$ 120,00
R$ 100,00 47

RS 80,00

R$ 60,00 15 29 39 29 20

RS 40,00
R$20,00 ©

RS-
SC RS PR SP RI MG SE DF ES GO AL RN BA MS PE CE TO PB PI MA AC AM RR PA RO MT AP

@ Scenario 1 O Scenario 2
Figure 8 - Freight Price (self-elaboration)

In Figure 9, we have the comparison between scenario 1 (left) and scenario 2 (right) in color
map, with darker ones being the most expensive freight value and lighter ones being the
cheapest. We have a significant reduction in the UFs making it extremely attractive to the
consumer at a cheaper freight price than before (in scenario 1).
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Scenario 2

Scenario 1

Figure 9 - Freight Price heatmap (self-elaboration)

In figure 10, the relationship between the distance of the orders (X axis) and the percentage
reduction of the freight price (Y axis) is presented, based on the comparison of the results of
scenario 2 with scenario 1. The most significant reductions in percent are located in the orders
that are farthest from the point of origin of the orders. Freight prices are one of the main
competitive elements in a customer's buying decision (Rai et al., 2018; Salvietti et al., 2022).

Distance (Kilometers)

o 1000 2000 3000 4000 5000
70

60

Figure 10 -Distance X Percentage freight value reduction (self-elaboration)

Figure 11 illustrates the volume of orders and their relation with the distance to be delivered
in scenarios 1 and 2. The analysis of this figure presents one of the main results of this research.
The relationship of the distance from scenario 1 to 2 when the ship-from-store strategy is
implemented is remarkably expressive. This adds value to the retailer as there is a reduction in
the delivery time for the customer, less distance to be transported, lower risks of loss or damage
to the product being moved, shorter transit time for an order, lower transportation costs, reduced
environmental impact, and greater customer satisfaction (Souza, 2022; Chen et al., 2021; Salvietti
et al., 2022). Retailers that are located in Brazilian and foreign scenarios can evaluate this figure
for decision making regarding the ship-from-store strategy, as this analysis focuses on distance
traveled in the scenarios by the orders simulated here.
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Figure 11 - Orders X Distance Scenario 1 X Distance Scenario 2 (self-elaboration)

The lack of data from other carriers to perform the simulation in scenario 2 was the reason it
was not possible to demonstrate a freight quoting process with other carriers besides the 5
currently in operation. Being one of the main characteristics of our conceptual model from the
logistics orchestration of a 4PL, the ability to be connected to several carriers.

However, aligning the conceptual model with the computer simulation, the simulation
scenario sought to focus on the ship-from-store process, the entire process for this retailer is
orchestrated through a 4PL. That is, in scenario 2, the 4PL being integrated with more logistics
operators than the five currently present in the retailer, a possible reduction of these indicators
is achieved, as well as an express delivery process, which can add value to the final consumer and
attract them According to Cezanne and Saglietto (2015), Huang et al. (2021) Caglar Kalkan and
Aydin (2020), these are some of the main attributes and characteristics of a 4PL.

In accordance with Souza (2022) and using this element in this research, through a 4PL all
communication with the carriers after the purchase of the product is done via integration, without
the need to send an email, which makes the process more bureaucratic. The order tracking
becomes online and dynamically updated, for the client as well as for the retailer's control tower,
which monitors the orders and acts in case any action is required during or after the delivery of
the product to the consumer (Prashar, 2020; Lu et al., 2020).

All the data transited during this orchestrated process through the 4PL is translated
according to the retailer's needs, into the best experience for the consumer, being also an
element of a 4PL e.g., in Souza, (2020). This means that customizations, as well as promotions,
can be applied dynamically in real time (Buldeo Rai et al., 2021). Since the solution proposed here
is a platform that can be accessed online by the retailer.

Therefore, given that the retailer needs to serve the customer at the lowest possible price and
in the shortest possible time, the approach proposed here and orchestrated by a 4PL is able to
meet this need. This 4PL, being a logistics service provider that concentrates technology and can
manage all the other logistics service operators in the chain, seeks to optimize and achieve a level
of service for the retailer that aims to make it more competitive. In this way, it meets the retailer's
needs amid the competitive omnichannel scenario, attracting more customers and making its
sales channel more profitable for the customer.

5 CONCLUSION

The A retailer needs experience and evidence to guide his decision making. This research was
able to use real data from an omnichannel retailer in order to demonstrate through computer
simulation its scenario, if it chose to use ship-from-store. Additionally, this operation was
described as orchestrated by a 4PL, that is, this retailer adopting the ship-from-store process, has
its logistic process, as well as the integrations with the logistic operators, orchestrated by a 4PL.

We obtained more significant reductions in the indicator of freight price and thus in the
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delivery time. These two performance indicators treated here are key factors to contribute to the
consumer's choice process when making a purchase and to always consider the best strategy that
aims to optimize them is essential for omnichannel retailing. Thus, the path indicated and attested
via simulation for this retailer is the ship-from-store process orchestrated via a 4PL.

These performance indicators compared between the scenarios, are relevant for a retailer.
Through simulation, we obtained freight price reductions of up to 55%. Which for many retailers,
becomes a highly complex challenge, reduce freight prices. This reduction is totally directed to
the experience of the consumer who is shopping via one of the retailer's omnichannel channels.

This Brazilian retailer, which is in Brazil, where the distance between the regions is long, this
reduction is highly converted into customer fidelity. Once the orders are being shipped closer to
the customers. This means that the potential for increased sales and new transportation
strategies through a logistics orchestrator is significant.

This retailer adopting a ship-from-store strategy in the future and using a solution
orchestrated by a 4PL will have opportunities to relate to other carriers. Some of them with
express delivery strategies. In other words, it will be able to reduce even more the time and price
for the final client. Besides being able to further improve the consumer experience in their sales
networks.

The omnichannel retailer studied in this study, through the adoption of the ship-from-store
practice in addition to the use of a logistics orchestrator, according to the logistics orchestration
structure presented above, manages to increase the logistics experience for its customers. This
retailer is concerned with strategic decisions, while the 4PL presented in this research as an
orchestrator act in integration with logistics operators and performs operational activities. As a
result, the retailer focuses on strategies.

The ship-from-store factor is properly related to the distribution of inventory among stores, a
reevaluation by the retailer of the location of their suppliers will be essential, since it will no longer
be only one point being supplied by them.

The scientific implications of this study are that computer simulation is a strong resource for
decision-making in retail logistics operations. In this way, it can be considered that the advent of
technology reduces time and strengthens decision support. This has a social impact on decision-
makers, who are now using technological resources. In other words, they are fed operational
results measured by performance indicators. This makes the manager's role more assertive.
Thinking about the theoretical implications, we have theoretically provided more practical studies
that add to the scope of this research, inserting that a ship-from-store scenario for the retailer
studied here and orchestrated by a 4PL, from the point of view of the performance indicators
studied here, is more favorable. Further studies with other retailers need to be carried out in
order to better demonstrate this and draw more theoretical implications. Mainly from a
theoretical point of view, to strengthen the case that a 4PL really is the best orchestrator for this
type of operation.

The first limitation of this research is that we do not have inventory data to consider the value
of inventory in scenario 1 and 2, so then we consider that there is always inventory in the stores,
and what would change for the scenarios would only be a greater number of times of supplying
the stores. Thus, the cost of inventory could not be evaluated. Since this will have an impact on
the retailer. The second limitation is that the freight cost for supplying the stores was not
investigated, since in scenario 1 the suppliers delivered to only one location and for scenario 2
this would change several supply points. It is pointed then as future research directions, a better
understanding of the market in this region through a market study that can serve as a basis for
strategies for a new store in the region or other decisions of the retailer. Other types of retailers
that sell different types of products are also a good direction for future research. Since further
testing with practical data in other contexts is pertinent.
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