Scholars Journal of Engineering and Technology

Abbreviated Key Title: Sch J Eng Tech
ISSN 2347-9523 (Print) | ISSN 2321-435X (Online)
Journal homepage: https://saspublishers.com

3 OPEN ACCESS

Enterprise Data Integration for Customer Relationship and Sales

Performance Monitoring

Rasel Chokder'*!', Md Imran Hossain Bhuiyan®(*), Tahamina Akter’!”’, Sadia Afroje*

"Master’s in Management Information Systems, Lamar University, Beaumont, Texas, United States

2MS in Business Analytics, University- Trine University - Detroit, MI, US

3MS in management (Major business analytics), University- St. Francis College, Brooklyn, New York, United States
#Master’s in Management Information Systems, Lamar University, Beaumont, Texas, United States

DOI: https://doi.org/10.36347/sjet.2026.v14i07.005

*Corresponding author: Rasel Chokder

| Received: 02.04.2026 | Accepted: 14.05.2026 | Published: 11.07.2026

Master’s in Management Information Systems, Lamar University, Beaumont, Texas, United States

Abstract

Original Research Article

This study examines enterprise data integration for monitoring customer relationships and sales performance within
organizational information systems. Organizations store customer interaction data, sales transactions, marketing records,
and service information across multiple platforms, which restricts unified analysis. The research proposes a framework
that combines these heterogeneous datasets within a centralized analytical environment. The methodology applies
integration processes and analytical models to evaluate key indicators, including customer retention rate, sales growth
rate, and customer lifetime value. The integrated dataset allows analysis of the relationships between customer
engagement patterns and revenue outcomes. The results indicate that an integration of CRM, sales, marketing, and
service data provides a holistic view of customer behavior and performance trends. The proposed monitoring model
produces analytical indicators that support evaluation of customer relationships and sales outcomes within a unified
structure. The findings indicate that integrated enterprise data supports consistent performance evaluation compared to
isolated systems. The study presents a structured framework for enterprise data integration and monitoring that supports
analytical assessment of customer engagement and sales performance within organizational environments.
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I. INTRODUCTION

Contemporary organizations have numerous
digital platforms, which create substantial operational
and customer-related information. Customer relationship
management, enterprise resource planning, sales
database, and marketing applications store information
concerning transactions, interactions, and services. In
most cases, these applications operate in isolation in the
organization's information infrastructure. As a result,
data remain distributed across multiple platforms, which
restricts unified analysis of customer behavior and sales
outcomes. Enterprise data integration provides a method
for combining heterogeneous datasets within a
centralized analytical environment that supports
organizational monitoring and data analysis.

Recent studies examine the role of integrated
information systems in organizational analytics and
operational evaluation. Rahman ef al, [1] analyzed
decision intelligence systems that combine operational

and environmental datasets for strategic planning and
infrastructure analysis. Their work demonstrates how
integrated data platforms contribute to analytical
evaluation of complex organizational conditions.
Tabassum et al., [2] investigated financial analytics
implemented through management information systems
and reported that integrated information platforms
support financial monitoring and reporting processes in
emerging economies. Research also indicates that
enterprise information systems combined with supply
chain technologies provide transparency and traceability
in organizational operations [4]. These findings highlight
the analytical value of integrated enterprise data
environments. Customer relationship management
systems represent another major component of enterprise
information infrastructure. CRM platforms record
customer communication histories, purchasing activities,
and service interactions. Integration between CRM
systems and other enterprise platforms allows
organizations to examine customer behavior within a
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broader operational context. Hossain ef al., [3] evaluated
ERP-CRM integration in digital business ecosystems
and reported improved access to customer information
across organizational units. Pratama et al., [14] examined
CRM implementation in e-commerce environments and
reported positive effects on customer loyalty and
retention when organizations use integrated customer
data systems. Abaddi [10] analyzed sales management
processes supported through CRM analytics and
discussed the role of customer interaction data in
evaluating commercial activities. These studies
demonstrate the analytical potential of integrated CRM
datasets for understanding customer relationships and
sales activities. Research on analytical monitoring
systems also appears in several technological domains.
Studies concerning loT monitoring, smart infrastructure,
and predictive maintenance highlight the role of
integrated data systems in evaluating system
performance and operational reliability [5,6,8,17].
Industrial research also examines manufacturing
analytics and reliability engineering through integrated
operational datasets [13,15,16]. Although these studies
concentrate on engineering and infrastructure systems,
the analytical principles remain applicable to enterprise
information environments. Integrated data platforms
allow organizations to evaluate operational patterns,
performance indicators, and activity trends through
consolidated datasets. Despite progress in enterprise
analytics and CRM integration research, limited
attention appears in the literature regarding analytical
frameworks that combine customer relationship
information with sales performance monitoring. Many
organizations store their customers’ interaction records,
marketing engagement records, and sales transaction
records in different systems. This fragmentation of
records impedes the analysis of the relationship between
customers’ behavior and revenues. A unified enterprise
analytical framework that integrates these datasets can
support systematic evaluation of customer engagement
patterns and sales performance indicators.

This study examines enterprise data integration
for monitoring customer relationships and sales
performance within organizational information systems.
The objectives of the research include analyzing
enterprise data integration structures that combine CRM,
marketing, service, and sales datasets within a unified
analytical environment. The study evaluates customer
relationship  indicators, including retention and
engagement patterns, across multiple platforms. It also
examines sales performance metrics derived from
integrated transaction data and investigates the
relationship between customer engagement and revenue
outcomes. In addition, the research analyzes customer
lifetime value as a measure of long-term customer
contribution and evaluates analytical monitoring models
used for decision support within enterprise systems.

II. RELATED WORK

A. Enterprise Data Integration in Organizational
Information Systems

Modern organizations operate multiple digital
platforms that store operational and customer-related
information. These platforms include enterprise resource
planning systems, customer relationship management
platforms, and marketing or transaction databases. The
distribution of information across these systems limits
unified analysis and monitoring. Enterprise data
integration addresses this issue through the consolidation
of heterogeneous datasets into a centralized analytical
environment. Rahman et al, [1] examined decision
intelligence systems that combine environmental and
operational data for strategic planning. Their work
highlights the analytical potential of integrated data
infrastructures in complex organizational settings.
Tabassum et al, [2] analyzed financial analytics
implemented through management information systems
and reported that integrated data platforms support
organizational monitoring and reporting functions.
Research on ERP-based information systems also
demonstrates the importance of integrated enterprise
datasets for operational management and data-driven
decision processes [4]. Studies on manufacturing
analytics and reliability engineering indicate that
integrated data platforms assist organizations in
evaluating operational performance and maintenance
efficiency [13-15]. These studies confirm that enterprise
data integration provides the technical foundation for
analytical evaluation of organizational activities.

B. CRM Integration and Customer Relationship
Analytics

Customer Relationship Management systems
are the core systems that store and analyze data from
customer interactions. CRM systems store data on
purchase behavior, services, and communication
between organizations and customers. Integration
between CRM systems and enterprise databases allows
organizations to analyze customer activities alongside
operational information. Hossain et al., [3] evaluated
ERP-CRM integration within digital business
ecosystems and reported improved access to customer
information across departments. Pratama et al., [14]
examined CRM integration in e-commerce environments
and observed positive relationships between CRM
analytics and customer loyalty. Abaddi [11] studied
CRM-supported sales management systems and
demonstrated the use of analytical techniques to evaluate
sales activities and customer behavior patterns. Research
on management platforms and educational technology
also demonstrates the growing role of digital platforms
in managing wuser interaction data and service
performance metrics [7]. Despite these developments,
many studies emphasize customer satisfaction or loyalty
outcomes rather than enterprise-level monitoring of
customer relationships and sales performance together.
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C. Data Analytics and Monitoring Systems
Organizations rely on analytical methods to
interpret operational datasets and evaluate performance
indicators.  Integrated  enterprise  data  allows
organizations to examine patterns within large datasets
generated during routine operations. Studies on
analytics-enabled MIS platforms report improvements in
financial reporting and performance evaluation through
integrated data systems [2]. Decision intelligence
frameworks also illustrate how organizations can analyze
complex datasets to support strategic planning and
infrastructure management [1]. Research in other
technological domains such as predictive maintenance,
IoT monitoring, and machine learning applications
demonstrates the broader importance of data analytics in
monitoring system performance and operational
reliability [6], [8], [16]. Analytical models developed for
infrastructure monitoring and machine learning analysis
also show how integrated datasets can support evaluation
of system performance and operational risk [12]. These
studies demonstrate the expanding role of analytics in
monitoring complex systems, although most research
focuses on engineering or technical systems rather than
enterprise customer and sales performance monitoring.

D. Research Gap in Customer and Sales Performance
Monitoring

The literature provides extensive discussion of
enterprise data integration, CRM analytics, and data-
driven monitoring systems. However, these research
areas often appear as separate streams. Studies on CRM
integration examine customer loyalty and service
performance. Research on enterprise analytics focuses
on financial evaluation, infrastructure monitoring, or
operational  optimization. Other works explore
monitoring systems in domains such as manufacturing,
energy systems, and transportation technologies [5], [6],
[9], [10], [13]. Despite these contributions, limited
research examines integrated analytical frameworks that
combine CRM data, sales transactions, marketing
engagement records, and service interaction logs for
unified monitoring. Organizations frequently maintain
these datasets in separate systems, which restricts
comprehensive analysis of customer behavior and sales
outcomes. This limitation indicates a research gap in
enterprise data integration models designed specifically
for monitoring customer relationships and sales
performance. The present study addresses this gap
through the development of an integrated enterprise data
framework that supports analytical monitoring of
customer engagement and sales outcomes within a
unified data environment.

III. METHODOLOGY
Research Design

This study employs a data-driven analytical
research design to develop and evaluate an enterprise
data integration framework for monitoring customer
relationships and sales performance. The research
focuses on integrating heterogeneous enterprise data
sources and applying analytical techniques to generate
performance monitoring indicators. Most organizations
maintain customer and sales-related data in different
digital platforms like customer relationship management
systems, sales transaction systems, marketing systems,
and customer support systems. However, most of this
data is in a fragmented state, which reduces the potential
for organizations to access unified data regarding
customer behavior and sales. To address this issue, the
study proposes a structured methodological approach
that integrates enterprise datasets into a centralized
analytical environment and applies monitoring analytics
to evaluate customer relationship indicators and sales
outcomes. The research process begins with enterprise
data collection, followed by data integration and
preprocessing. After the integration stage, analytical
models are applied to compute key performance
indicators related to customer retention, revenue growth,
and customer lifetime value. The final stage of the
methodology evaluates the ability of the integrated
framework to generate meaningful monitoring insights
for organizational decision making.

Enterprise Data Sources

The empirical foundation of the study is based
on enterprise datasets generated through routine
organizational operations. These datasets represent
multiple aspects of customer interaction and sales
activity within the organization. The customer
relationship management system contains data regarding
customer profiles, communication records, and
interaction records. The sales transaction system
contains detailed data regarding product sales,
transactions, and revenue generation. The marketing
system contains data regarding campaign activities and
customer response to these campaigns. The customer
support system contains data regarding service requests
and complaint handling processes. By integrating these
datasets, it is possible to build a complete model of the
customer lifecycle, including all interactions and events
that relate to the customer. This integration of datasets is
crucial to the understanding of the relationship between
customer activity and sales performance outcomes.

Enterprise Data Integration Framework

Enterprise data generated from different
operational systems must be integrated into a unified
environment before analytical monitoring can be
performed. This study proposes an Enterprise Data
Integration and Monitoring Framework that consolidates
heterogeneous datasets through a structured integration
process.
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Figure 1: Enterprise Data Integration Architecture for Customer Relationship and Sales Monitoring

The integration framework follows the Extract—
Transform—Load data pipeline model. In the extraction
phase, datasets are collected from various platforms such
as CRM services, sales transaction platforms, marketing
platforms, and customer support platforms. The
transformation phase includes data cleaning and
normalization processes to ensure data consistency
across different heterogeneous datasets. Customer data
from different platforms is normalized so that
interactions and transactions related to the same
customer can be mapped. After transformation, the
processed datasets are loaded into a centralized
enterprise data warehouse that supports analytical
processing and monitoring operations. The integrated
data warehouse enables organizations to perform cross-
system analysis of customer engagement and sales
outcomes. This unified analytical environment forms the
foundation for the monitoring models used in this
research.

Analytical Monitoring Model

After the integration process is completed,
analytical models are applied to measure customer
relationship  effectiveness and sales performance
outcomes. These models generate quantitative indicators
that reflect organizational performance based on
integrated enterprise data.

Customer retention rate is used to measure the
ability of an organization to maintain existing customers
during a specific period.

CRR = 2t

In this equation, C; represents the total number
of customers at the end of the observation period, C,
represents the number of newly acquired customers

during the same period, and C, represents the number of
customers at the beginning of the period. This metric
evaluates the stability of customer relationships within
the enterprise.

Sales growth rate is used to measure the change in
revenue between two time periods.

R, — R,_
SGR = &+t
Ry

In this equation, R; represents revenue in the
current period and R;_; represents revenue in the
previous period. This indicator reflects the progression
or declines of sales performance within the organization.

Customer lifetime value is also used as an
analytical indicator to estimate the long-term economic
contribution of a customer relationship.

T
R —C;
CLV = 27
£ a+d)t

In this formulation, R, represents revenue
generated by the customer at time t, C; represents the
cost associated with servicing the customer at time t, d
represents the discount rate, and T represents the
expected duration of the customer relationship. This
metric enables organizations to evaluate the long-term
profitability of customer engagement.

Data Analysis Techniques

The integrated dataset is analyzed using
statistical and analytical techniques to identify
relationships between customer engagement activities
and sales outcomes. Descriptive analysis is used to
summarize patterns in customer interactions and
transaction behaviors across the enterprise systems.
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Correlation analysis is applied to examine the
relationship between customer engagement indicators
and sales performance metrics. Trend analysis is
conducted to observe changes in revenue and customer
retention over time. In addition to these processes,
diagnostic analytics processes can also be employed to
analyze factors affecting the stability of customer
relationships and sales performance. These processes
help to analyze patterns and relationships in the data
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Enterprise
Data
Warehouse

Analytics Sales Growth
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Customer
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within an enterprise that may affect customer behavior
and sales performance.

Monitoring and Decision Support Model

The final stage of the methodology focuses on
transforming analytical results into monitoring insights
that support managerial decision making. The integrated
analytical environment provides performance indicators,
which can be visualized through enterprise monitoring
dashboards.

Managerial
Decision
Making

Monitoring Performance
Dashboard Insights

Figure 2: Integrated Monitoring Model for Customer Relationship and Sales Performance

The monitoring system processes integrated
enterprise data and provides performance indicators on
customer engagement, sales growth, and revenue.
Managers can view the performance indicators using
analytical ~dashboards, which provide real-time
performance metrics and historical trends. The

monitoring system provides a means of discovering
patterns in customer behavior, changes in sales
performance, and strategic decision-making using
integrated enterprise data.

Variables and Metrics

Table 1: Key Variables for Customer Relationship and Sales Performance Monitoring

Variable Description Data Source Analytical Purpose

Customer Retention Proportion of retained customers over CRM System Measure relationship

Rate time stability

Sales Growth Rate Revenue change between periods Sales Database Evaluate sales
performance

Customer Lifetime Long-term revenue generated by CRM and Sales Measure profitability

Value customers Systems

Campaign Conversion | Percentage of marketing responses that Marketing Platform | Evaluate marketing

Rate lead to purchases impact

Service Resolution Average time required to resolve customer | Customer Support Assess service

Time issues System efficiency

IV. DISCUSSION AND RESULTS
A. Enterprise Data Integration Outcomes

The analysis begins with an evaluation of the
enterprise data integration framework described in the
methodology section. Data extracted from customer
relationship management systems, sales transaction
databases, marketing platforms, and customer service

records were combined within a centralized analytical
repository. Integration procedures resolved differences
in customer identifiers and transaction formats across
systems. This process produced a consolidated dataset
that links customer interactions, purchase activity, and
service records within a unified analytical environment.
The integrated dataset provides a comprehensive
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representation of the customer lifecycle. Each customer
record contains interaction data from CRM platforms,
purchase information from sales systems, and
engagement records from marketing campaigns. Service
requests recorded in support systems were also linked to
customer profiles. This integrated structure allows
organizations to examine customer behavior across
multiple operational platforms rather than isolated
datasets.

B. Customer Relationship Performance Analysis

Customer relationship performance was
examined through indicators derived from the integrated
dataset. Customer retention represents a key metric in the
evaluation of relationship stability across time periods.

t n
CRR = C

In this equation, C, represents the total number
of customers at the end of the observation period, C,
represents the number of newly acquired customers
during the same period, and C, represents the number of
customers at the beginning of the period. The value of
the metric reflects the proportion of customers who
remain active during the observation interval. Analysis
of the integrated dataset indicates that customers with
repeated interactions across CRM platforms and
marketing channels show higher retention values.
Interaction histories reveal that customers who respond
to marketing campaigns or communicate with service
departments remain active for longer durations. In
contrast, customers with limited interaction records show

lower retention levels. These results indicate that
integrated enterprise datasets provide a detailed view of
relationship patterns. When customer engagement
records connect with sales transactions, organizations
can evaluate relationship stability using quantitative
indicators derived from multiple operational systems.

C. Sales Performance Evaluation
Sales performance evaluation used revenue data
obtained from enterprise transaction databases. Revenue
changes across time periods were measured using the
sales growth rate indicator.
sGr = Fe = Re

Rt—l

In this equation, R, represents revenue in the
current period and R,_; represents revenue in the
previous period. The ratio measures the rate of revenue
change across time intervals. Analysis of the integrated
dataset reveals connections between customer
engagement activity and revenue patterns. Customers
who interact with marketing campaigns show higher
purchase frequency than those without engagement
records. Marketing campaign participation corresponds
with increases in transaction volume during subsequent
periods. Revenue records also indicate temporal
variation in sales performance. Certain customer
segments generate higher transaction values and repeated
purchases across multiple periods. These observations
indicate that integrated enterprise datasets support
detailed evaluation of revenue patterns linked to
customer interaction histories.

Normalized Impact of Customer Engagement on
Retention and Sales Performance

o
~
(6]

Normalized Score (0-1)
o
(3]

0.25

Low Engagement

u Customer Retention Rate

Medium Engagement

High Engagement
i Sales Growth Rate

Figure 3: Normalized Relationship between Customer Engagement, Retention Rate, and Sales Growth

Figure 3 presents the relationship between
customer engagement, retention rate, and sales growth
based on normalized performance indicators. The results
indicate that higher levels of customer engagement
correspond to increased retention and improved sales
performance. Customers with low engagement show
lower retention and reduced sales growth, while highly

engaged customers demonstrate stronger retention and
higher revenue contribution.

D. Customer Value and Revenue Contribution
Customer lifetime value provides a long-term

financial perspective on customer relationships. The

indicator estimates the total economic contribution
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associated with each customer over the duration of the
relationship.
R, —C;
CLV = Z
aA+ay

In this formulation, R, represents revenue
generated by the customer at time t, C, represents the
cost associated with servicing the customer at time t, d
represents the discount rate, and T represents the
expected duration of the customer relationship. Results
derived from the integrated dataset indicate that
customers with repeated engagement across CRM and
marketing systems generate higher lifetime value
estimates. Interaction histories show that customers who
maintain purchase activity across multiple periods

produce larger cumulative revenue contributions. This
analysis demonstrates the analytical advantage of
integrated enterprise datasets. Customer lifetime value
calculations that incorporate transaction records,
interaction histories, and service activities provide a
more comprehensive representation of long-term
customer contribution.

E. Monitoring Model for Organizational Decision
Support

The final stage of the analysis evaluates the
monitoring framework used for performance evaluation.
Integrated enterprise data were processed to generate
analytical  indicators  that represent customer
engagement, revenue growth, and relationship stability.

| Integrated Enterprise Data I

I Customer Engagement Analysis |

_

Customer Retention Rate (CRR) I

| Purchase Frequenil

i

| Customer Lifetime Value (CLV) |

I Revenue Contribution I

| Sales Growth Rate (SGR) |

| Performance Monitoring Dashboard I

'/

"

[Trend Analysis I

I Pattern Identification |

\

P

I Managerial Decision Making |

Figure 4. Analytical Monitoring Model for Customer Relationship and Sales Performance

Figure 4 illustrates the analytical monitoring
model that links customer engagement, retention,
customer lifetime value, and sales performance within an
integrated enterprise data environment. The model
shows how customer interaction data are transformed
into performance indicators and analytical insights that
support decision making.

F. Summary of Analytical Indicators

The integrated dataset generates several
indicators used for evaluating customer relationships and
sales performance.

Table 2: Analytical Indicators for Customer Relationship and Sales Performance Monitoring

Indicator Description

Analytical Purpose

Customer Retention Rate
during a period

Proportion of customers who remain active | Evaluation of relationship stability

Sales Growth Rate

Change in revenue across time periods

Evaluation of revenue performance

Customer Lifetime Value
customers

Long-term revenue contribution of

Evaluation of customer profitability

Marketing Engagement Rate
campaigns

Frequency of customer interaction with

Evaluation of marketing influence

Service Interaction Frequency | Number of recorded service interactions

Evaluation of service activity
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The indicators presented in Table 2 represent
quantitative measures derived from integrated enterprise
datasets. These variables allow organizations to evaluate
customer engagement and revenue outcomes within the
analytical monitoring framework proposed in this study.

Limitations of the Study

This study has several limitations. The analysis
relies on integrated datasets derived from a limited set of
enterprise  information  systems.  Organizational
environments vary in data architecture, system
configuration, and operational processes. These
differences may affect the general applicability of the
results. Data quality issues, such as incomplete records
or inconsistent identifiers, may also influence analytical
outcomes. The monitoring framework focuses on
descriptive and diagnostic analysis rather than predictive
modeling of future customer behavior. In addition, the
study assumes the availability of centralized data
infrastructure. Some organizations maintain fragmented
systems that limit integration capabilities. Future
research may examine larger datasets and additional
industry contexts.

V. CONCLUSION

The current study aims to investigate enterprise
data integration in monitoring customer relationships and
sales performance in organizational information
systems. The findings revealed that data integration in a
unified  analytical  environment facilitates a
comprehensive evaluation of customer relationships and
sales performance based on enterprise data integration.
The proposed model facilitates calculations of key
metrics in monitoring customer relationships and sales
performance based on enterprise data integration. The
findings revealed that data integration in a unified
environment provides a better understanding of the
relationship between customer relationships and sales
performance in comparison to isolated systems. The
monitoring model proposed in this study facilitates an
analytical evaluation of customer relationships and sales
performance based on enterprise data integration, which
can contribute to managerial decisions in enterprise
systems.

Future research directions could include
expanding this research with more data, including more
data from different industries, to further explore the
generalizability of the framework. Other future research
directions could include using predictive models,
machine learning, or other algorithms to further explore
future customer behaviors and future sales trends. Other
research directions could include exploring real-time
data processing architectures, as well as more advanced
analytical tools, for real-time monitoring of enterprise
performance. Other research directions could include
exploring the integration of emerging technologies, like
artificial intelligence and distributed data systems, for
further improving analytical tools.
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