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Abstract

This study aims to develop a data analytics solution for the Beauty Company (BC) to
improve processes related to transportation, thereby improving logistical efficiency and
decision-making processes in Supply Chain. A qualitative, exploratory research design
was employed, incorporating an interview with the company's transportation coordinator
and utilizing the Exploratory Data Analysis (EDA) methodology. The interview revealed
several challenges, particularly the need for real-time information integration across
systems. To address these challenges, an integrated data analytics architecture based on
Microsoft Fabric, a cloud computing platform, is proposed. The proposed solution
includes tools such as Synapse Real-Time Analytics for immediate data analysis, Data
Factory for data cleaning and transformation, and Power BI for interactive data
visualization. The expected benefits of implementing this solution include enhanced
operational efficiency, reduced costs and more precise decision-making. By addressing
the real-time integration issues and optimizing data management, the study suggests that
the Beauty Company could strengthen its competitive position in the market as a result
of increased customer satisfaction and identification of new market opportunities.
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1 Introduction

In recent years, companies have faced increasing challenges in their logistics
operations, which directly impact operational efficiency and customer satisfaction.
According to McKinsey & Company (2019), companies that use data analytics in their
logistics operations present better financial performance, become more challenging to
overcome competitively, and there are cases in which revenue grows driven by digital
solutions. According to the consultancy, companies that adopt analytics in their logistics
operations can also improve their EBITDA margin by 4% to 10% (McKinsey &
Company, 2017).

The beauty industry, both globally and in Brazil, is a substantial and rapidly
growing market. In 2023, the global beauty and personal care market was valued at over
$620 billion, with projections to surpass $700 billion by 2028, driven by increasing
consumer demand for skincare, cosmetics, and wellness products (Statista, 2024). The

sector's growth in Brazil is fueled by a diverse and growing consumer base, a strong



culture of beauty and self-care, and innovations in product development and digital
marketing. In 2022, Brazil's cosmetics and personal care industry experienced a seven
percent growth, marking a significant improvement compared to the previous year, which
experienced a nearly 12 percent decline (Statista, 2023). Given the size and competitive
nature of this industry, effective logistics and supply chain management are crucial for
companies in the beauty sector to maintain their market position and capitalize on growth

opportunities.

The Beauty Company (BC), a fictitious name for a Brazilian cosmetics company
established in 2019, faces very similar challenges as the first presented. The lack of real-
time integration of information between the company's systems and its logistics operators
results in delays in deliveries, difficulties in order management and a series of problems
that compromise the company's competitiveness in the market. To address these
challenges, implementing data analytics solutions has proven by the literature (Ivanyan
et al., 2023; Xu et al., 2023) to be a powerful tool for optimizing supply chain and

transportation management, providing significant competitive advantages.

In this context, BC serves as a representative case of the challenges faced by many
organizations. The company uses the Protheus platform to manage customer orders and
communication with logistics operators, responsible for preparing and sending cargo.
However, these operators often struggle to respond and plan appropriately due to a lack
of integrated communication between systems, which forces employees to rely on manual

methods such as spreadsheets, emails and instant messaging to obtain critical information.

The main question this study seeks to answer is how the implementation of an
integrated data analytics solution can help to improve processes related to the
transportation routines in Supply Chain and, therefore, elevate efficiency and customer
satisfaction. To this end, the study's general objective is to propose the design of a data
analytics solution that solves the problem of the lack of real-time integration of
information between logistics operators and the company. Specific objectives include
identifying the main logistical challenges faced by BC due to a lack of data integration
and exploring a real case where the use of data analytics has improved logistical
processes. In this paper, the Exploratory Data Analysis (EDA) methodology was applied
to develop a solution that integrates real-time information and discourse on the possible
impacts of implementing the proposed solution on operational efficiency and customer

satisfaction.



The choice of BC is justified by the challenges faced by the company that isn’t
already using analytics in the supply chain and the representativeness of these challenges

for other organizations in the cosmetics sector.

The relevance of this study lies in the possibility of digital transformation of BC's
logistics operations, serving as a case study for other companies facing similar challenges.
Improving supply chain management can significantly contribute to companies'
competitiveness, providing valuable insights for researchers and industry professionals
on best practices in the application of data analytics and automation. Furthermore, this
work aims to provide a detailed and well-founded analysis of BC's logistical problems
and solutions, contributing to the academic literature on the application of data analytics
in supply chain management. The adoption of advanced technological solutions not only
solves immediate operational problems, but also prepares companies to face future

challenges, keeping them competitive and innovative in the market.

The study will follow a literature framework that combines EDA and several tools
and services to offer a complete data analytics solution. The proposed architecture will
use Microsoft Fabric, integrating tools such as Synapse Real-Time Analytics, Synapse
Data Engineering, Data Factory, Synapse Data Science, Power BI and Data Activator.
This approach will enable comprehensive analysis from data collection and cleaning to

transformation and visualization of the data.

From this Introduction, this paper is divided into four sections. Section 2 provides
a comprehensive review of the relevant literature to establish the theoretical foundation
of this study. Section 3 details the research design and elaborates on the methodological
frameworks utilized. In Section 4, the study’s findings are presented, followed by a
discussion on implementing the framework within the chosen tool. Finally, Section 5

offers the concluding remarks and synthesizes the key insights derived from the research.

2 Review of Research

In order to cope with the challenges presented by the current economic
environment, which encompasses high uncertainty, high turbulence and increased
innovations, organizations have been investing heavily in Information Technology (IT)

to improve their operations (Wamba et al., 2019).

For instance, within supply chain management, big data analytics has the potential



to improve productivity, competitiveness, and efficiency as well as to support decision-
making (Papadopoulos et al., 2017). Big data analytics influences the operational
performance of a supply chain as it can adequately address optimization problems related

to both the planning and use of resources.

Big data is characterized by the significant volume and speed of data processing,
offering advantages over traditional data processing systems. Generally, big data is
described through 5 Vs (volume, veracity, variety, velocity, and value). This approach is
particularly relevant when integrated with business analytics, which comprises a range of
capabilities that enable organizations to strategically plan and improve business
outcomes, such as forecasting, statistical analysis, and operational optimization. The
combination of big data and business analytics culminates in the concept of big data

analytics (Bag et al., 2020).

Regarding practical applications, data analysis can be enhanced through the
scalable resources and computational capabilities provided by cloud computing. Cloud
computing is significant in data management, particularly in the supply chain sector.
Novais, Maqueira, and Ortiz-Bas (2019) note that cloud computing enhances service
agility and real-time data delivery in supply chain integration. Traditional supply chain
management (SCM) faces challenges such as effectiveness, flexibility, and productivity.
Cloud services address these issues by expanding flexibility and improving productivity
through operational efficiency (Lin & Lin, 2019). Also, Tan et al. (2024) observe that
companies like Amazon, JD.com, and Cainiao Logistics adopt cloud supply chains,
leveraging a cloud-based network to manage supply chain networks. Cloud computing
enhances SCM responsiveness by providing a virtualized pool of IT resources that can be
reconfigured dynamically, reducing lead times and improving performance (Giannakis,
Spanaki & Dubey, 2019). Cloud computing also integrates physical and digital assets
within the supply chain, moving beyond isolated services towards the "supply chain-as-
a-service" model (Ivanov, Dolgui & Sokolov, 2022). This integration facilitates

operational efficiency and resource adjustment based on demand (Lin & Lin, 2019).

However, data security remains a concern due to the centralized nature of cloud
platforms. Companies must select secure cloud service providers and implement security
measures to protect sensitive data. Adopting cloud-based SCM systems also requires a
cultural shift within organizations. Resistance to change and lack of understanding of

cloud technologies can hinder successful implementation (Lin & Lin, 2019).



3 Methodology

In order to understand how data analytics can help improve BC’s processes in
supply chain transportation routines, this research adopted a qualitative approach. In this
sense, an exploratory research design was chosen and was conducted as a case study.
Firstly, the source of evidence was defined and secondly, the data analysis method for the

case study was determined.

The primary source of evidence for this study was a two-hour long interview
featuring open-ended questions aimed at understanding the “why” and “how” aspects of
the case. The open-ended nature of the questions aims to encourage respondents to
provide detailed and expansive answers, which can reveal deeper insights into their

experiences and perspectives (Creswell, 2013; Yin, 2018).

The interviewee is a female professional with a graduate degree in Human
Resources, a MBA, and a postgraduate qualification in Supply and Logistics
Management. She has been a transportation coordinator at BC for two and a half years.
She has approximately seventeen years of experience in the transportation sector, working

in various capacities, from smaller companies to multinational corporations.

A single, two-hour interview was conducted to explore challenges in the logistics
and transportation sector. This interview involved three researchers: one posed the
questions, while the other two documented the responses. The format was open-ended:
questions were categorized into five major sectors to gain insights into various aspects of
the transportation area. These sectors included the operational functioning of the
transportation system, the mechanisms for prioritizing orders, the criteria for prioritizing
orders based on location, the methods for segregating orders according to client profiles,
and the overall applicability of data analytics, allowing the interviewee to express her

concerns regarding the sector freely.

Regarding the data analysis method, according to Sakhri (2014 apud Nozari,
2024), the Exploratory Data Analysis (EDA) has been the most used recently for the
initial understanding of data and the discovery of patterns, anomalies, and relationships
that can guide strategic decision-making. In the context of Supply Chain, EDA plays an
essential role for supply chain management optimization through the effective use of
digital data. This process of data analysis involves the collection, review, and analysis of

data from various sources. Figure 1 illustrates EDA’s phases:
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Figure 1 - Exploratory data analysis process - adapted from Sakhri (2014 apud Nozari, 2024)

Sakhri (2014 apud Nozari, 2024) posits that the first phase is the data mining step.
It consists in the exploration of data in order to assess its size and identify its missing
values so that the content and characteristics of all data collected from different sources
are known. The second phase aims to enhance the quality of the database through data
cleaning. It includes checking the raw data, detecting corrupted data as well as cleaning
and eliminating poor quality data. In this step, data can also be structured before the next
phase, which comprises transformation. The third phase is the model-building step. The
raw data is imported and processed in a system to be interpreted. Then, this data is
transformed into visual information that can be interpreted through the model. The final
phase aims to make the data usable, through graphs, tables etc. in order to present it in a

visualization that is easy to understand.

In order to demonstrate the effectiveness of data analysis in identifying supply
chain dysfunctions, the EDA method was applied by Sakhri (2014 apud Nozari, 2024) in
a case study of a real international company based in Tunisia. The data was generated by
its logistics department and, more specifically, from the supply and transport services,
which were very important to the company because of their associated costs if they were
not correctly managed. Through the analysis, a major supply problem was identified. This
problem was related to insufficient stock of raw material to maintain the production cycle.
The data analysis not only was critical for the identification of a dysfunction in the supply
chain but also enabled a recommendation for the adoption of advanced order forecasting
techniques to help predict stock-outs, including methods such as machine learning and

artificial intelligence.

4 Results



Upon accepting the interview invitation, the interviewee initially indicated that

the company faced issues with order prioritization. However, as the interview progressed,

it became evident that the primary challenge was not prioritization but the need for real-

time information integration between the company's systems and logistics operators. This

core issue led to two significant consequences: difficulties in order management, which

necessitated manual methods and increased operational costs, and delays in deliveries,

directly impacting customer satisfaction and potentially causing the company to lose

competitive advantage due to untimely deliveries.

The analysis of the interview with the transportation coordinator revealed that BC

faces several critical logistical challenges that impact its operational efficiency and

customer satisfaction. The main problematic areas identified are listed in Table 1.

Table 1 - Main problematic areas

Problematic | Interview citations Consequences
areas
Real-time “We have three different operators and our The lack of real-time
information | systems don't communicate. Two of them are | integration between BC's
integration medium-sized and one is small (...) Today, systems and the logistics
our main challenge is that these systems don't | operators results in a series
communicate, and we are not able to link the | of problems, including
data for both sending and receiving (...) We | delivery delays and order
can't process the data online for everyone to | management difficulties.
have the same visualization. We rely on the | This leads employees to
operator to share information. It's very rely on manual methods
inconvenient not to have access to what we such as spreadsheets,
need for quicker decision-making. Without emails, and instant
this real-time integration, we need to request | messaging to obtain crucial
and wait to receive the data, which is very operational information.
inconvenient and time-consuming.
Sometimes, it takes almost an entire day”
Dependence | “We don't have a systemic structure in the The dependence on manual
on Manual distribution center to achieve robustness in processes not only increases
Processes our data. So everything is very manual (...) the risk of human errors but
Everything is done via spreadsheet, also reduces the overall
manually, through email or WhatsApp” efficiency of operations.
This translates into higher
operational costs and lower
competitiveness in the
cosmetics market.




Problematic | Interview citations Consequences
areas

Lack of “We have all the data we need to work, but The company lacks

specialization | we lack specialized labor in the area. We specialized labor in Data

in Data have an intelligence department with one Analytics, which prevents

Analytics person who mainly uses Excel to create the adoption of advanced
dashboards, so it takes a long time to build technological solutions that
and update them” could optimize logistics

operations and improve
customer satisfaction.

Based on these findings, it is proposed to implement an integrated Data Analytics
solution that can address the real-time integration issues and enhance the operational

efficiency of BC. The architecture of the final result can be seen in Figure 2.

EDA Data Data
Exploratory Exploration Cleaning \ -
Data

Analysis

Synapse Real Time Analytics Data Factory Data Factory Power Bl
Synapse Data Engineering Synapse Data Science Data Activator

Figure 2 - Authoral adaptation of Figure 1 with illustration of the solution implementation

In the forthcoming section, the application of Exploratory Data Analysis (EDA)
will be comprehensively explored in conjunction with various tools offered by the
selected software. This examination will detail the specific utilization of these tools at
each step of the EDA process, providing a thorough overview of their implementation.
Additionally, we will propose appropriate software solutions for each stage, ensuring a
systematic approach to the analysis. Exploring them in the following order (1) Data

Exploration, (2) Data Cleaning, (3) Data Transformation, (4) Present Results.

4.1 Choosing the solution’s tool

In the context of cloud computing, three primary platforms were considered in
accordance with Muhammed and Ucuz (2020), which said that those are the biggest three

in the market: Google Cloud Platform, Amazon Web Services, and Microsoft Azure.



These platforms are integral to cloud computing, offering data storage capabilities and
interconnections with other software programs. They provide significant insights derived

from the input data.

For BC, we sought an application that could comprehensively meet the company's
requirements. As Muhammed and Ucuz (2020) reported, Microsoft Azure had more
visualization tools that address one of the company’s major problems. The main focus
was to seek a tool that could be more user-friendly for the company and increase
acceptance. When asked about this, the coordinator said that one major problem was the
employees’ acceptance of new technologies. For this, a notable feature that attracted our
attention was Microsoft Fabric. According to Barro (2024), Microsoft Fabric is a unified
platform that seamlessly integrates data management, analytics, and machine learning
capabilities. Our recommendation was thus based on identifying an application that aligns

with these needs.

Microsoft Fabric (MF) is a software-as-a-service (SaaS) solution that integrates
seamlessly with widely used Microsoft applications, such as Power BI and Microsoft
Azure. Six key characteristics of MF are an integrated workspace, real-time analysis
capabilities, scalable data storage, advanced machine learning features, flexible data

integration, and enhanced security and compliance (Barro, 2024).

To address these challenges, the proposed solution utilizes EDA (Exploratory
Data Analysis) within a technological architecture based on MF. This architecture
comprises various tools that form an integrated data collection, processing, analysis, and
visualization ecosystem. The following sessions from 4.2 to 4.5 shows how each stage of

EDA can be implemented using MF tools.

4.2 Data Exploration

The first stage of EDA is data exploration. In this phase, data is collected,
visualized, and analyzed to identify initial patterns and trends. It is recommended to use
Synapse Real-Time Analytics and Synapse Data Engineering for these tasks. With these
tools, BC can effectively explore its data, identifying demand patterns, logistical

bottlenecks, and other critical factors affecting operations.

Synapse Real-Time Analytics allows for real-time analysis of data collected from

the BC management systems and logistical operators, previously presented in the



Introduction and in Table 1. This is crucial for immediately identifying any operational
issues that may arise and taking corrective measures quickly or having more precise

control over activities and occurrences within the operation.

Synapse Data Engineering, by its turn, provides tools for data ingestion and
preparation. It allows the integration of different data sources into a single centralized
repository, facilitating subsequent analysis. By using data pipelines, it is possible to
automate the collection and initial transformation of data in contact with the information

providers of logistical operators.

This stage does not yet provide a robust solution to the company's problem as a
whole, but it is the starting point for the development of the project. However, it is
possible that having the data in real time already solves the problem of informal

communication and its delays in obtaining information and responses from operators.

4.3 Data Cleaning

The next stage is data cleaning, where data is refined to ensure the quality and
integrity of subsequent analyses. MF Data Factory is used for this purpose. Effective data
cleaning is essential to avoid errors and ensure that data-driven decisions are accurate and
reliable. Data Factory facilitates this process, providing a solid foundation for data

analysis.

Data Factory offers a robust platform for data cleaning and preparation. It allows
for identifying and treating missing values, removing duplicates, and correcting data
inconsistencies. By using automated workflows, BC can ensure that data is in a usable

format for more advanced analyses.

By automating data cleaning tasks MF Data Factory might significantly reduce
the risk of human error, enhancing the reliability of the data used in decision-making.
This automation could not only streamline operations but also improve the accuracy of
information, allowing BC to operate more efficiently and remain competitive in the

cosmetics market.

4.4 Data Transformation

After cleaning, data needs to be transformed and modeled for more in-depth

analyses. A combination of Data Factory and Synapse Data Science can enable BC to

10



transform raw data into valuable insights. For example, preparing for potential predictive
modeling and developing solutions to anticipate demand peaks, adjust inventory levels,

and schedule deliveries according to capacity and needs.

In addition to cleaning, Data Factory can also be used for data transformation. It
allows the creation of transformation pipelines that can structure, aggregate, and prepare

data for more complex analyses.

Synapse Data Science is used to apply advanced analytical models to the
transformed data. It supports machine learning techniques and other analytical

methodologies that can predict future trends and optimize logistical processes.

Through automated data transformation pipelines, raw data can be structured and
prepared for advanced analysis, which would enable BC to generate valuable insights that
inform logistical strategies. Synapse Data Science further supports this process by
applying sophisticated analytical models, such as predictive modeling, which could help
BC anticipate demand peaks, optimize inventory levels, and adjust delivery schedules,

thereby enhancing overall operational efficiency.

4.5 Present Results

The final stage of EDA is the presentation of results. In this phase, the insights
must be communicated clearly and actionably. For this, the use of Power BI and Data
Activator for this phase complements each other by allowing actions based on measures
and data. For example, automatic alerts can be configured to notify managers about
delivery delays or unexpected demand variations, ensuring a quick response to any

1dentified issues.

Power BI is a powerful data visualization tool that allows creating interactive
dashboards and detailed reports. With it, the BC can monitor its operations in real-time,

visualize trends and anomalies, and share insights with stakeholders intuitively.

Data Activator complements Power BI by enabling data-driven action automation.
For example, automatic alerts can be configured to notify managers about order receipts,
delivery delays, unexpected demand variations, or actions of other operators. This ensures

a quick response to any identified issues.

Together, these tools not only improve the accessibility of critical information but

11



also could empower BC to make informed, timely decisions that can mitigate the impact

of operational disruptions.

This solution of integrated MF Services aligned with EDA’s framework aimed to
identify a service that could assist BC in visualizing and identifying data, thereby
facilitating decision-making by making the information more accessible. This service was
proposed with the understanding that an end-to-end solution was being sought. By
applying these tools, BC might ensure that the conducted analyses not only provide

insights but also lead to concrete actions that improve logistical operations.

5 Final Considerations

It is believed that the implementation of the proposed architecture, based on
exploratory data analysis (EDA) concepts and using Microsoft tools, could bring several
benefits to BC. However, the highlight is the solution brought by the application of the
architecture itself, which could, in an extreme case, be developed internally. The main

benefits are the following:

e Improvement in Operational Efficiency: real-time integration and process
automation could significantly reduce the time and effort required to manage
logistical operations, thereby addressing the lack of real-time information
integration and minimizing reliance on manual processes. This would allow for a
more agile response to problems and an overall improvement in efficiency.

° Cost Reduction: automation and process optimization would reduce
operational costs by minimizing errors and improving delivery accuracy. By
streamlining data handling and reducing the dependency on manual methods, BC
can cut down on labor costs and resources tied to inefficient processes.

° Increase in Customer Satisfaction: the successful application of these
technologies can result in faster and more accurate deliveries, which might lead
to an increase in customer satisfaction. By resolving order management
difficulties and reducing delivery delays, BC can enhance customer experience,

leading to higher loyalty and potential growth in market share.

e Informed and Strategic Decisions: the ability to analyze real-time data and
predict trends would enable BC to make more informed and strategic decisions.

This capability could help overcome the company's lack of specialization in data

12



analytics, allowing BC to optimize delivery routes, manage inventory more
efficiently, and identify new market opportunities based on accurate, data-driven

insights.

However, it is important to acknowledge that this study has several limitations.
Firstly, the reliance on a single interview introduces the potential for bias, as the insights
gained are limited to one individual's perspective. Additionally, the focus on a specific
sector restricts the generalizability of the findings. Moreover, the study does not address
the limitations of cloud computing, particularly concerning data security and the cultural

shifts necessary for its implementation.

Future research should evaluate the applicability of advanced technologies such
as automation, machine learning, and artificial intelligence within the supply chain
context. Conducting interviews with multiple stakeholders across diverse sectors will also
provide a more comprehensive understanding and mitigate individual biases.
Additionally, applying the current methodology to test its applications will improve the

relevance of the results.

Furthermore, the tool was chosen to provide a more intuitive solution for the
company to address its challenges as an end-to-end system. The focus was ensuring user-
friendliness, aligning with the company's need for a straightforward solution. While
alternative options might be more cost-effective or expensive, they would likely require
specialized expertise, which could be impractical given the limited workforce. Integrating
multiple tools would necessitate specialized personnel for each tool, thereby increasing
overall costs. Thus, prioritizing simplicity and ease of learning became central to the

selection process.

Finally, according to the interviewee, a significant barrier lies in the employees'
resistance to technology due to concerns that it may replace their roles. This apprehension
leads to opposition towards technological adoption. As an emerging company, the
workforce is limited, which might necessitate expanding personnel if new systems are
implemented. Another critical challenge is securing the financial resources required for
such solutions. However, our analysis suggests that while these investments may be
substantial initially, they could ultimately reduce costs by minimizing the need for rework

and improving overall efficiency.
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