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Abstract. Engagement of customers through social media has gained
considerable popularity in recent years in the field of digital marketing.
Especially with the rise of technological revolution in business operations,
utilizing sophisticated technology for strategic development of businesses has
been seen. In this regard, data pipeline can be considered as an efficient,
automated and sophisticated technology that uses a systematic data
management process for voluminous data. The paper thus aims to investigate
the beneficial scope of aligning social media with data pipeline technology for
enhancing customer engagement. Through an empirical analysis of existing
secondary resources as a viable and beneficial method for research, the study
has developed a comprehensive understanding of data pipelines and social
media platforms contributing to the enhancement of customer engagement.
The main findings of the study indicates that through the ETL pipeline
(Extraction- Transformation-Loading), large columns data is managed
sequentially and swiftly. The automated system can be used with both
flexibility and control to manage the data flow. The businesses are able to
control the data flow to their advantage and increase visibility and interaction.
Simultaneously the analytics process of the big data aids the decision-making
process that ensures customer behavior and market demands are being
considered accurately. The study also considers certain challenges such as
lack of increased storage capacity, high volume data, and consistency on that
can be addressed through further development of advanced architecture.

Keywords: data pipeline, ETL pipeline, Big Data management, Big Data
analytics, social media, social media marketing, digital marketing, customer
engagement.



1. Introduction

Social media platforms have been recognized as one of the most effective and
engaging platforms through which various industries promote products and
services or simply establishrelationships with their customers. Recent inclination
to utilize sophisticated technology for enhancing marketing policies among target
demographic has been seen throughout various global industries. Organizations
are seen to utilize various data analytics technologies for processing vast
quantities of customer data and perform tasks such as online engagement rates,
response to new and old products, sharing feedback and so on. These are only
surface level operations that are aided through sophisticated data analytics
technology such as data pipeline.

Data pipeline is an advanced data processing and analytics technology that is able
to retrieve and process data and store it in a data warehouse. The three prime
elements in data pipelines consist of a source, processing of data and destination
[1]. The apparent simplicity of its process is far more critical in application as it is
used by organizations to organize real-time data, process it and store it.
Organizations are highly interested in processing large-scale digital information
and analyze it for assessing market demands, leading to creation of personalized
digital marketing policies. On a global scale, the expenditure for social media
marketing is expected to increase 10.93% by 2025 [2]. Especially, with the
increased rate of using various mobile applications, it has become a necessity to
process and store data of each customer. Hence, the paper will address the issues
of large-scale data processing in general and aim at investigating the beneficial
use of data pipelines in increasing the rate of customer engagement through social
media.
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Figure 1: Big Data Pipeline Architecture [1]



1.1 Analysis of data pipeline technology

The overall usage of digital information gathered from various social
media platforms have grown in variety, volume and velocity. Big data
or the enormous volume of data gathered through social media
interaction can be processed and stored through dada pipelines [3].
Such a sophisticated technology is able to support big data and has
evolved to ensure that data processing is conducted in a clear and
logical sequence. The interaction of customers throughout various
social media platforms are processed and assessed through predictive
analytics [4]. It leads to the enhancement of engagement through proper
marketing. In other words, as the organizations monitor the rate of
engagement, they are able to understand the direction of market
demands and cater towards the personal desires of customers.
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Figure 2: Three Vs of Big Data [3]

Extraction of big data from its current source location, processing or
transforming it into a reliable format. A secured loading or storage process is
conducted at the third stage of the data pipeline where the stored data is
analyzed through sophisticated machine learning technology [5]. The most
beneficial aspect of the data pipeline that is used by business is its ability to



extract data at any point of data processing [6]. Hence, the data pipeline
technology can be used to provide organizations with the required data for
analytics. It not only contributes to saving time of conducting data extraction
from the source point alone but also enables companies to save the extracted
data. Huge volume of data is then analyzed automatically in order to perceive
the market demands and customer attitudes towards a certain product or
service.

Data ingestion pipeline is used for the purpose of big data analysis. Al
has been used inrecent times for the improvement of ingestion practices [7]. It
also helps in avoiding redundant loading of the processed data that uses an
automated system. In essence, data pipeline technologies are able to provide
optimal scope for extracting and processing big datain a systematic manner.

1.2 Benefits of data pipeline for customer engagement

Data pipelines can be used to optimize the process of big data extraction,
transformation and loading. Customer data can be extracted from various
applications used by them [8]. As companies grow more and more aware about
the behavior and demands of customers, they are able to employ policies for
raising social media engagement through effective marketing. It also helps in
providing the organizations with ample knowledge regarding their retail sales
rates and post engagement, aiding business-related decision-making processes.
Thisinformation is highly beneficial to the decision-making process as it assists
in generating strategies for attaining substantial competitive advantage.

The elements of data pipeline technology help in managing the e-commerce
segment of various businesses and increases customer engagement through the
accurate data analytics. Using social media analytics tools for analyzing
customer behavior helps in the decision- making process [9]. Customers
express their feedback and attitudes towards a certain product or service
through social media posting, sharing, commenting or liking. Such data is then
analyzed to generate personalized, suggestive and attractive marketing policies
to further enhance customer engagement. On the other hand, through social
media platforms, various organizations enhance their interaction with
individual customers [10]. It not only establishes a sustainable and loyal
relationship among a brand’s targeted customer base but it also ensures that
through such direct interactions, market demands are being recognized. In
essence, the big data extracted from social media platforms through data
pipelines contributes to critical business operations that have significant
influence on an organization’s manufacturing or production policies and
marketing policies. Thus, the use of data pipeline technology for big data
processing leading to proper analytics systems helps organizations to engage



with their customers in a personalized manner that naturally leads to
competitive advantage.

2 Methods and Materials

The paper has conducted an empirical analysis on the topic of social media and
data pipeline optimization in customer engagement. Construction of systematic
and sequential methodology for the conduction of research enhances scope for
logical and valid outcomes [11]. Various secondary resources on the topic had
been gathered to analyze in order to meet the aim of the paper. In this regard, a
descriptive design to the analysis of gathered resources had been conducted.
Descriptive research design helps in the development of a research thatis based
on the development of knowledge through analyzing existing data or information
[12]. Furthermore, a deductive research design had been adopted in order to ensure
in-depth analysis. The overall qualitative approach undertaken for this particular
paper had helped it to generate new ideas and hypotheses based on
multidimensional existing literature on the topic.

The materials used for the study had been gathered from a targeted and systematic
search for materials in certain electronic databases such as ProQuest and Google
Scholar. Peer-reviewed and published journals, newspaper articles and official
reports had been gathered. A systematic sampling method had been adopted as
well which consisted of inclusion- exclusion criteria. Setting inclusion-exclusion
arteritis assists in discovering only those materials which are beneficial for the
course of a given research [13]. The criteria set for this particular study pertaining
to the selection of beneficial and informative journal articles had included, peer-
reviewed articles, publications within the last 5 years, publications in English
language and publications containing certain keywords such as data pipeline, big
data, big data analytics, marketing, digital marketing, customer engagement and
social media. Thus, adoption of these specific methods has aided the process of
data collection and data analysis, leading to the findings of the research that is
valid, relevant and evidence-based

3. Results

Advantages of data pipeline technology for enhancing social media

engagement
There are various advantages that are attained by a business through a data
pipeline. Businesses use data pipelines to enhance their capacity for
predictive analysis and measurethe rate of activities or engagement in social
media. Social media is a thriving platform that allows individuals to interact
freely with a brand [14]. Businesses use this opportunity to retrieve the data of
users to get accurate information regarding the brand’s ability to meet the key




performance indicators (KPI) [15]. The activities of a potential customer on
social media are assessed to analyze their demands, timing of purchase, and
inclination for purchasing within a price range and so on. In essence, as a key
advantage of such data streaming and analysis helps businesses to perceive
the buying behavior of customers and offer products and services
accordingly.

As businesses continue to align their social media platforms with data
pipelines, they are essentially in control of regulating the flow of data. This
helps businesses to gain relevancy and thus further engagement. Social media
is being used as a significant platform for promoting and interacting with
customers [16]. The current demographic is more prone to using social media
than engaging in any other forms of engagement platforms. With the useof
data pipeline technology, a brand is able to manage the data in a flexible
manner [17].Such flexibility leads to the beneficial alignment of data to the
customers, leading to enhancement in social media interaction among
customers.
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Figure 3: Social media engagement strategies [16]

Management of such vast amounts of data and using it to meet the specific
needs of a business is an advantageous side of data pipeline technology. The
ETL pipeline (Extraction- Transformation-Loading) helps in the formation of
an effective network [18]. Utilization of Thai networks in social media aids the
process of customer engagement.
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Figure 4: ETL pipeline process [18]

Challenges in big data analytics with data pipeline

There are several challenges that are faced in big data management without
proper data pipeline architecture. The large volume of data remains at risk of
being lost in the processing phase or may not reach the data warehouse [19].
Additionally, the major challenges identifiedin the field of big data analytics is
proper management and integration process. In many cases, such processes are
reliable in human understanding [20]. However, in recent times, development
of Al-based systems for such operations has reduced this particular challenge.
Regardless, lack of proper knowledge regarding the system limits the ability of
a business to use it and optimize information to its own benefits.

There is a critical challenge that is faced by business in the utilization of data
pipeline architecture as SMEs fail to integrate it due to financial lack. Both
technological and financial infrastructure is required for the development and
integration of sophisticated technology [21]. The technology itself may be
faced with certain challenges as there is a possibility of a gap between real-time
data entry and ETL process (Extraction-Transformation-Loading) [22]. The
recent integration of Al-based systems in data processing and analytics has
however decreased the time lag. Another challenge faced in recent years is the
rising velocity, variety and most importantly volume of data. Each stream of
data is to be processed through a data pipeline after which proper analytics can
be conducted [23]. Hence, gap in processing capacity due lack of proper digital
architecture leads to challenges in implementation as well as lack of
consistency, security and so on.
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Figure 5: Challenges in Big Data analytics [23]

Optimization of data pipeline for enhancing social media engagement and
organizational benefits

The organizations are able to benefit exponentially through data processing and
analysis optimization that is aided by data pipeline technology. The
organizations are able to gain profit and obtain substantial competitive
advantage [24]. Enhancing customer engagement through social media is
attained through analysis and predictive assessment [25]. As KPIs are also
maintained with the use of data pipelines, it brings about significant
opportunities for profitability.

On the other hand, the flexibility provided to the organizations as data pipelines
are being used assists in their processes of active engagement. Social media
analytics has been considered as an emerging tool for aiding the progress of
business [26]. Data pipelines are also able to provide a clear view of the data
flow based on which decision-making process is conducted. In essence, it can
be stated that linkage of social media and data pipelines helps in increasing
customer engagement and help businesses to formulate strategies for further
marketing growth. The data flow of social media is tracked and analyzed in
order to provide the organizations with ample insight into the needs of
necessary modifications.

Social media marketing has been acknowledged as an effective segment for
promotingproducts and services effectively. As the worldwide wealth of digital
information rises, businesses use this opportunity to place their products or
services in a strategic manner [27]. It essentially helps increase product
visibility and ensure customers are effectively engaged with the brand through
social media platforms. Hence, the most significant benefit that data pipelines
are able to provide the organizations is the ability to analyze voluminous data
and use it to retain relevance and interaction. Keeping track of the customer’s
opinions and latest trends are also analyze to strategically place product
suggestions through various social media platforms, enhancing scope for
sustained profitability.

4. Discussion
Analysis of the relevant literature has indicated the positive scope of using data

pipeline in connection with social media to ensure a positive growth in
customer interaction. Most optimal method of data processing and analysis has



been identified through the implementation of a data pipeline system [15]. As a
data pipeline provides the optimal scope for arranging data in a sequential and
synchronized format, it aids the development of a reproducible system in
which businesses are able to gain insight into the gathered data anduse it to
aid their decision-making process. Additionally, it has also been indicated that
the automated ETL pipelines enable a timely analysis of valuable data.

The flexibility offered in data pipelines can be used for social media platforms
to ensure that the data flow of raw data travels uninterruptedly to its
destination. The point of data flow within a pipeline system ensures sequential
flow which can be controlled by a business [22]. The main benefit of aligning
data pipelines and social media is the enhancement in capacityto process large
volumes of data, generated every second of the day. Being in control of the data
processing procedures, it has been indicated that the development of an
effective and interactive relationship between the brands and customers is
possible by virtue of relevant data flow.

Data pipelines are also able to extract big data and distribute them in various
relevant sets. Such a simplified structure for voluminous data helps in backing
up data and redistributing in case of a crashed server [23]. Analysis of the data
gathered from various social media platforms, a business is also able to assess
the behavior and attitudes of customers. Gaining the trust of customers is an
important part of effective marketing. However, customer engagement
enhancement is not merely limited to the marketing procedures. It is extended
towards a controlled flow of data to ensure that product visibility is optimal.
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It has also been gathered that certain challenges are faced by organizations in
the process of data pipeline integration for management and processing. A
comprehensive awareness of the entire system hinders the process of proper
utilization [19]. Along with that, the lack of financial support has also been
identified as one of the challenging factors pertaining to the implementation of
sophisticated technology. Moreover, as the wealth of digital data on a global
scale continues to increase, feasible options for adequate management,
processing and analysis become highly dependable on the capacity of a
system’s data storage. Real-time datagathered from social media contributes to
the generation of voluminous data every day. Hence, the overall capacity of the
data pipeline to stream sequential data poses a challenge. However, despite
these challenges, constant modification and innovative discoveries made in the
field enhances its overall capacity and enables it to be used efficiently for
managing big data and providing scope to the businesses to use it as a digital
tool for increasing customer engagement.

5. Conclusion

Social media is used as a platform for active interaction between various
businesses and customers. Increased rate of online interaction between a
business and its target customers leads to the establishment of loyal and
beneficial relationships. Increase in social media engagement is thus considered
to be a significant part of increasing profitability and competitive advantage.
Fulfillment of such business agenda may be possible with the use of data
pipeline for social media engagement enhancement.

The data pipeline wuses a systematic process of data extraction,
transformation and loading (ETL) for sequential management of big data.
With the growth of digital data, processing such voluminous data through
a controlled yet flexible technology is required which isprovided by a data
pipeline. However, the processing and storage capacity is required to be in
accordance with the growing volume, velocity and variety of data. It has been
gathered that with the alignment of social media and data pipelines, businesses
are able to control the data flow and direct the raw data to a beneficial
destination that ultimately leads to the enhancement of customer engagement.
In conclusion, it can be used as a potent tool for strategic placement, increased
interaction and decision-making process.
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