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This systematic review examines the integration of Enterprise Resource
Planning (ERP) and Customer Relationship Management (CRM) systems in
the logistics and supply chain industry, focusing on their implications for
operational efficiency, sustainability, and technological advancements.
Following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, a total of 210 high-quality articles were
reviewed to provide a comprehensive understanding of the benefits,
challenges, and future opportunities associated with ERP-CRM integration.
The findings reveal that these integrated systems significantly enhance supply
chain visibility, improve customer satisfaction, and promote sustainable
business practices through resource optimization and waste reduction.
Moreover, emerging technologies such as artificial intelligence, blockchain,
and cloud computing were identified as critical enablers of integration,
addressing implementation barriers and enhancing functionality. However,
challenges such as high implementation costs, technical complexities, and
organizational resistance were also highlighted, necessitating strategic
planning and robust change management strategies. This review provides
valuable insights into the transformative potential of ERP-CRM integration,
offering actionable recommendations for both researchers and practitioners
to optimize its adoption in logistics and supply chain operations.

1 INTRODUCTION

The integration of Enterprise Resource Planning (ERP)
and Customer Relationship Management (CRM)
systems has gained considerable traction in the logistics
and supply chain industry (Majstorovic et al., 2020),
revolutionizing how businesses manage their operations
and customer interactions. ERP systems are designed to
streamline internal business processes such as inventory
management, procurement, and financial reporting,
while CRM systems focus on optimizing customer
engagement and enhancing satisfaction (Santoso et al.,
2022). The convergence of these systems enables a
unified platform for operational and customer-related
data, which is critical in addressing the increasing
complexity of global supply chains (Chou & Hong,
2013). Such integration is particularly valuable in an era
where businesses must adapt quickly to market
demands and ensure the efficient allocation of
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resources. Research underscores the growing reliance
on ERP-CRM systems as a strategic tool for achieving
operational excellence and improving customer-centric
outcomes (Yu, 2005).

Moreover, a significant driver of ERP-CRM integration
is the push toward sustainable business practices
(Ahmad & Cuenca, 2013). The logistics and supply
chain industry faces mounting pressure to adopt
environmentally friendly and socially responsible
strategies, driven by regulatory requirements and
consumer demand for sustainable products (Santoso et
al., 2022). Integrated ERP-CRM systems play a pivotal
role in achieving sustainability by enabling better
visibility and control over supply chain operations
(Chou & Hong, 2013). For instance, these systems
facilitate the monitoring of carbon footprints, waste
reduction efforts, and resource optimization, ensuring
that organizations can align their operations with
environmental sustainability goals (Yu, 2005).
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Additionally, the ability to leverage real-time data and
predictive analytics allows businesses to anticipate
disruptions and implement proactive measures to
maintain both ecological and economic sustainability
(Qureshi et al., 2022).

In addition, ERP-CRM integration also addresses one
of the most pressing challenges in supply chain
management: the fragmentation of data (Ahmad &
Cuenca, 2013). Data silos often arise from disparate
systems used across different departments, leading to
inefficiencies and missed opportunities for optimization
(Poba-Nzaou & Raymond, 2013). Integrated systems
create a centralized database that consolidates
information from both ERP and CRM modules,
fostering better collaboration and decision-making
(Moalagh & Ravasan, 2013). Research has
demonstrated that this centralized approach enhances
supply chain visibility, enabling companies to track
inventory levels, predict demand fluctuations, and
optimize delivery schedules in real-time (Bernroider,
2013). Furthermore, such integration supports advanced
analytics and machine learning applications, which can
uncover actionable insights to improve both customer

satisfaction and operational efficiency (Der Leu & Lee,
2016).

costs, complex implementation processes, and
organizational resistance to change are among the
primary barriers to adoption (Asmussen & Magller,
2020). Interoperability issues between legacy systems
and modern software platforms further complicate the
integration process (Akyurt et al., 2020). However,
advancements in emerging technologies such as
artificial intelligence (Al), blockchain, and the Internet
of Things (loT) have shown promise in overcoming
these challenges. For example, blockchain can enhance
data security and transparency, while IoT facilitates
seamless data sharing across systems, enabling real-
time updates and improved decision-making (Akyurt et
al., 2020; Der Leu & Lee, 2016; Gattiker, 2007). These
technologies not only support the technical aspects of
integration but also provide the foundation for
innovative applications that can drive significant value
in supply chain management.

Furthermore, Cloud-based ERP-CRM solutions have
further expanded the possibilities for integration,
offering scalable and cost-effective options for

Figure 1:ERP in Operations Management
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businesses of all sizes (Stevens, 2003). Cloud
technology enables organizations to access integrated
systems from any location, promoting agility and
responsiveness in a fast-changing business environment
(Roztocki et al., 2017). Studies suggest that cloud-based
systems are particularly advantageous for small and
medium-sized enterprises (SMEs), which often lack the
resources for on-premise implementations (Gattiker,
2007; Roztocki et al., 2017). Moreover, the integration
of cloud technology with ERP and CRM systems aligns
with broader trends in digital transformation,
positioning businesses to enhance their competitiveness
while meeting the demands of modern consumers (Zach
et al., 2012). The objective of this systematic review is
to comprehensively explore the integration of
Enterprise Resource Planning (ERP) and Customer
Relationship Management (CRM) systems in the
logistics and supply chain industry, with a specific focus
on their role in achieving sustainable business practices
and optimizing data management. By synthesizing
findings from peer-reviewed studies, industry reports,
and case studies, this review aims to identify the key
benefits of ERP-CRM integration, including improved
operational efficiency, enhanced customer service, and
better alignment with sustainability goals. Furthermore,
the study seeks to examine the challenges associated
with integration, such as high implementation costs,
data security concerns, and interoperability issues, and
to explore how emerging technologies like artificial
intelligence (Al), blockchain, and cloud computing can
address these barriers. The overarching goal is to
provide actionable insights for industry stakeholders,
policymakers, and researchers to foster the successful
adoption of integrated systems, thereby contributing to
both the operational excellence and sustainability of the
logistics and supply chain sector..

2 LITERATURE REVIEW

The integration of Enterprise Resource Planning (ERP)
and Customer Relationship Management (CRM)
systems in the logistics and supply chain industry has
been extensively studied due to its transformative
potential in enhancing operational efficiency and
achieving sustainability objectives (Akyurt et al., 2020;
Francoise et al., 2009; Zach et al., 2012). This literature
review examines existing research to identify the
benefits, challenges, and technological advancements
associated with ERP-CRM integration. The section is

structured to provide a comprehensive understanding of
the role these integrated systems play in fostering
sustainable business practices, optimizing data
management, and addressing the evolving needs of
modern supply chains. By categorizing the review into
distinct themes, this section aims to highlight critical
insights while identifying research gaps and areas for
future exploration.

2.1 ERP in Logistics and Supply Chain

Enterprise Resource Planning (ERP) systems have
become a cornerstone for operational efficiency and
data integration in the logistics and supply chain
industry (Stevens, 2003). These systems consolidate
critical business functions, including procurement,
inventory management, and production planning, into a
centralized platform, allowing seamless data flow and
real-time decision-making (Finney & Corbett, 2007;
Roztocki et al., 2017). Studies emphasize that ERP
adoption improves supply chain visibility, enabling
businesses to track materials and goods across the entire
supply chain network (Rao, 2000). Furthermore, ERP
systems enhance operational efficiency by automating
routine tasks, reducing manual errors, and facilitating
collaboration among supply chain partners (Roztocki et
al., 2017). For example, organizations utilizing ERP
systems reported a 20% improvement in order accuracy
and a 30% reduction in lead times, highlighting their
transformative potential in logistics operations (Rashid
et al., 2017). Another critical aspect of ERP in logistics
is its ability to support data-driven decision-making
through advanced analytics and reporting capabilities
(Stevens, 2003). By integrating real-time data from
multiple sources, ERP systems provide actionable
insights that help organizations optimize inventory

Figure 2: The Multifaceted Role of ERP in Logistics
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forecasting accuracy (Roztocki et al., 2017). Research
shows that ERP-enabled predictive analytics can reduce
supply chain disruptions by identifying potential
bottlenecks and implementing corrective actions
proactively (Ge & VoR, 2009). Additionally, ERP
systems facilitate compliance with regulatory standards
by providing traceability and accountability in supply
chain processes (Frangoise et al., 2009). This capability
is particularly crucial in industries with stringent quality
requirements, such as pharmaceuticals and food
logistics, where ERP systems ensure adherence to
safety and quality regulations (Zach et al., 2012).
Despite its numerous benefits, the implementation of
ERP systems in logistics and supply chains presents
significant challenges. High initial investment costs,
prolonged implementation timelines, and the
complexity of integrating ERP with existing systems
often deter organizations from adopting these solutions
(Der Leu & Lee, 2016; Gattiker, 2007). Studies also
point to a lack of technical expertise and resistance to
change as barriers to successful ERP deployment
(Stevens, 2003). For instance, organizations with
fragmented IT infrastructures often face interoperability
issues when integrating ERP systems, resulting in
additional costs and delays (Frangoise et al., 2009; Zach
et al., 2012). Furthermore, data security concerns,
particularly in cloud-based ERP implementations,
remain a critical challenge, as organizations fear
potential breaches and data loss (Tambovcevs, 2012).
These challenges necessitate careful planning,
stakeholder involvement, and robust change
management strategies to ensure successful ERP
adoption. Moreover, ERP systems have also
demonstrated  significant potential in  driving
sustainability within the logistics and supply chain
industry. By improving resource efficiency and
reducing waste, ERP systems enable organizations to
align their operations with sustainability goals (Al-
Turki, 2011). Research indicates that ERP
implementation supports green supply chain practices,
such as eco-friendly transportation planning and
optimized energy usage (Tarn et al., 2002). For
example, companies using ERP systems reported a 25%
reduction in carbon emissions by optimizing delivery
routes and reducing fuel consumption (Qureshi, 2022).
Additionally, ERP systems facilitate the adoption of
circular supply chain models by enabling end-to-end
traceability and facilitating reverse logistics for product

recycling and reuse (Kosalge & Ritz, 2015). These
findings underscore the critical role of ERP systems in
promoting sustainable supply chain practices and
meeting the growing demand for environmentally
responsible logistics solutions.

2.2 CRM Systems in Logistics and Supply Chain

Customer Relationship Management (CRM) systems
have become essential in the logistics and supply chain
industry, enabling organizations to enhance customer
satisfaction, retention, and loyalty (Al-Turki, 2011).
CRM systems provide a centralized platform for
managing customer interactions, tracking service
performance, and analyzing customer behavior, which
are crucial for maintaining competitive advantage in
dynamic markets (Tarigan et al., 2021). Research
indicates that organizations using CRM systems
achieve better customer engagement by personalizing
interactions based on real-time data insights (Ram &
Corkindale, 2014). For instance, companies in the
logistics sector have reported a 15% increase in
customer satisfaction and a 20% improvement in
service delivery speed through CRM implementation
(Tarigan et al., 2021). These systems also facilitate
efficient communication between  stakeholders,
ensuring a seamless flow of information across the
supply chain (Zhao & Fan, 2007). Moreover, the role of
CRM systems in optimizing supply chain operations
extends beyond customer interactions, as they enable
businesses to anticipate and respond to customer
demands effectively (Zabjek et al, 2009). By
integrating CRM data with supply chain processes,
companies can improve demand forecasting, minimize
inventory holding costs, and streamline order
fulfillment (Jayender & Kundu, 2021). Studies
highlight that CRM systems enhance visibility across
the supply chain, providing valuable insights into
customer preferences and purchasing patterns (Boza et
al., 2014; Jayender & Kundu, 2021). This integration
also reduces operational inefficiencies by aligning
production schedules with real-time demand, thereby
improving overall supply chain performance (Zabjek et
al., 2009). Furthermore, CRM-enabled analytics allow
organizations to identify trends and make data-driven
decisions, contributing to better resource allocation and
operational efficiency (Jayender & Kundu, 2021).

Despite the advantages, implementing CRM systems in
the logistics and supply chain industry is not without
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challenges. High initial costs, technical complexities,
and resistance to adoption are common barriers to
successful CRM deployment (Soja & Weistroffer,
2014). Research indicates that many organizations
struggle with integrating CRM systems into their
existing IT infrastructure, which can lead to fragmented
data and suboptimal system performance (Seddon et al.,
2010). Data security concerns also pose a significant
challenge, particularly in sectors dealing with sensitive
customer information (Haddara & Elragal, 2015).
Additionally, the lack of skilled personnel to manage
CRM systems often results in underutilization of these
tools, diminishing their potential benefits (Holland &
Light, 2001). Addressing these challenges requires
robust implementation strategies, continuous training,
and investment in advanced technologies to ensure the
seamless integration of CRM systems. Moreover, CRM
systems have also demonstrated their value in
promoting sustainability within the logistics and supply
chain sector (Su & Yang, 2010). By leveraging
customer data, companies can implement sustainable
practices such as optimizing delivery routes, reducing
energy consumption, and minimizing waste (Chofreh et
al., 2014). Research highlights that CRM systems
enable organizations to track and manage their
environmental impact, providing transparency to
customers regarding sustainability efforts (Roh &
Hong, 2015). For example, logistics companies using
CRM data to design eco-friendly delivery schedules
reported a 30% reduction in fuel usage and emissions
(Escobar-Rodriguez et al., 2012). Additionally, CRM
systems support the development of circular supply
chain models by fostering strong customer relationships
and promoting the adoption of sustainable practices
throughout the supply chain network (Gupta et al.,
2018). These findings underscore the critical role of
CRM systems in driving sustainability and operational
excellence in the logistics and supply chain industry.

2.3 Theoretical Frameworks Underpinning ERP-
CRM Integration

The Resource-Based View (RBV) provides a robust
theoretical foundation for understanding the strategic
value of ERP-CRM integration in the logistics and
supply chain industry(Gajic et al., 2012). According to
RBV, an organization’s internal resources and
capabilities, such as technology and information
systems, are critical drivers of competitive advantage

Figure 3: Resource-Based View (RBV)
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((Lietal., 2015). ERP and CRM systems are considered
valuable, rare, inimitable, and non-substitutable (VRIN)
resources, especially when integrated to provide unified
operational and customer data (Haddara & Elragal,
2015). Research demonstrates that such integration
allows organizations to better leverage their internal
resources for enhanced supply chain efficiency and
customer satisfaction ((Holland & Light, 2001). For
instance, studies show that ERP-CRM integration
improves operational flexibility and scalability,
enabling firms to respond more effectively to dynamic
market conditions (Chofreh et al., 2014). The RBV
framework thus underscores the role of integrated
systems in achieving sustained organizational
performance(Haddara & Elragal, 2015).

Stakeholder theory offers another lens to analyze ERP-
CRM integration, particularly its alignment with
sustainability objectives in logistics and supply
chains(Paul et al., 2022). This theory emphasizes the
importance of addressing the needs and expectations of
various stakeholders, including customers, suppliers,
employees, and regulators, to ensure long-term
organizational success (Bicocchi et al., 2019). ERP-
CRM integration supports this alignment by enabling
better communication and collaboration among
stakeholders, thereby promoting sustainable practices
such as resource optimization and waste reduction
(Finney & Corbett, 2007). For example, integrated
systems  facilitate  transparent  reporting  on
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Figure 4: Technological, Organizational, and Environmental

(TOE) framework
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environmental and social performance, meeting the
demands of stakeholders for accountability and ethical
business operations (Ghazanfari et al., 2011). Studies
highlight that companies leveraging stakeholder-
focused ERP-CRM strategies report improved
stakeholder satisfaction and a stronger reputation for
corporate responsibility (Akkermans & van Helden,
2002; De Soete, 2016).

The Technological, Organizational, and Environmental
(TOE) framework provides a comprehensive
perspective on the adoption of ERP-CRM integration in
the logistics and supply chain industry. The
technological dimension considers the characteristics of
ERP and CRM systems, such as compatibility,
complexity, and relative advantage, that influence their
integration (Ghazanfari et al., 2011). The organizational
dimension examines factors like firm size, leadership
commitment, and resource availability, which
significantly impact the success of integration
initiatives (Finney & Corbett, 2007). The environmental
dimension focuses on external factors, including
competitive pressure, regulatory requirements, and
market dynamics, that drive firms to adopt integrated
systems ((De Soete, 2016). Research applying the TOE
framework reveals that successful ERP-CRM
integration requires a balanced approach that addresses
these three dimensions, ensuring both technical
feasibility and organizational readiness (Akkermans &
van Helden, 2002). Moreover, the application of these
theoretical frameworks collectively highlights the
multidimensional nature of ERP-CRM integration.
While RBV emphasizes the internal resource
optimization enabled by integration, stakeholder theory
stresses its role in fulfilling external expectations,
particularly sustainability goals (Akkermans & van
Helden, 2002; De Soete, 2016). Similarly, the TOE

framework provides actionable insights into the
enablers and barriers of ERP-CRM adoption,
emphasizing the importance of  addressing
technological, organizational, and environmental
factors (Ghazanfari et al., 2011). By synthesizing these
perspectives, scholars and practitioners can better
understand the strategic value of ERP-CRM integration
in enhancing supply chain performance and
sustainability (Bicocchi et al., 2019; Finney & Corbett,
2007).

24 ERP-CRM Integration
Supply Chain

in Logistics and

ERP-CRM integration significantly enhances supply
chain visibility and data transparency, a critical factor
for efficient decision-making in the logistics industry
(Paul et al., 2022). By consolidating operational and
customer-related data into a unified platform, integrated
systems enable real-time tracking of goods, inventory
levels, and order statuses (Bicocchi et al., 2019). This
comprehensive visibility reduces the risk of disruptions
and enhances the ability to manage complex supply
chain networks effectively (Finney & Corbett, 2007).
Studies highlight that organizations with ERP-CRM
integration report a 25% improvement in order accuracy
and a 30% reduction in lead times, underscoring the
efficiency gains provided by seamless data flow
(Akkermans & van Helden, 2002). Furthermore,
integrated systems promote data accuracy and
consistency  across  departments,  eliminating
redundancies and fostering collaboration among
stakeholders (Tiwari, 2020). Moreover, improved
customer relationship management (CRM) and service
quality are additional benefits of ERP-CRM integration
in logistics and supply chain operations. These systems
provide organizations with a 360-degree view of
customer interactions, enabling personalized service
delivery and enhanced responsiveness to customer
needs (Fabbe-Costes & Jahre, 2008). Research shows
that companies leveraging integrated ERP-CRM
platforms experience increased customer satisfaction
due to faster query resolution and tailored solutions
(Naslund & Hulthén, 2012). For example, logistics
firms utilizing integrated systems reported a 15% rise in
customer retention rates, attributed to better alignment
of services with customer expectations (Roh & Hong,
2015). Additionally, predictive analytics supported by
ERP-CRM integration allows businesses to anticipate
customer demands, optimize inventory, and minimize
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service disruptions, further improving the overall
customer experience (Silva et al., 2018).

ERP-CRM integration  also  contributes to
environmental sustainability in logistics and supply
chain management by optimizing resource utilization
and minimizing waste. Integrated systems facilitate
better planning of transportation routes, inventory
levels, and production schedules, reducing energy
consumption and emissions (Escobar-Rodriguez et al.,
2012). Studies demonstrate that companies using ERP-
CRM platforms achieve up to a 20% reduction in their
carbon footprint by optimizing delivery routes and
consolidating shipments (Lai et al., 2016). Moreover,
these systems enable the implementation of circular
supply chain practices, such as reverse logistics and
product lifecycle management, which promote
recycling and reuse (Grimmer & Stewart, 2013). ERP-
CRM integration thus supports companies in meeting

their sustainability goals while maintaining operational
efficiency (De Soete, 2016). In addition to the above
benefits, ERP-CRM integration fosters proactive supply
chain management through advanced analytics and
data-driven insights. By analyzing historical and real-
time data, integrated systems enable organizations to
predict demand patterns, manage risks, and enhance
supply chain resilience (Silva et al., 2018). Research
shows that predictive capabilities of integrated
platforms reduce inventory holding costs and prevent
stockouts, leading to a more streamlined supply chain
(Roh & Hong, 2015). Furthermore, enhanced data
transparency facilitated by integration builds trust
among supply chain  partners, encouraging
collaboration and long-term partnerships (da Silva et
al., 2018). These operational and strategic advantages
underline the transformative potential of ERP-CRM
integration in the logistics and supply chain industry.

due to unforeseen expenses related to system upgrades

Figure 5: Mindmap of Technological Advancements in ERP-CRM Integration
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2.5 Implementing ERP-CRM Integration

Implementing ERP-CRM integration in logistics and
supply chain management often involves significant
financial constraints and high costs, posing a major
challenge for organizations. The initial investment
required for acquiring, customizing, and deploying
integrated systems is substantial, particularly for small
and medium-sized enterprises (SMEs) with limited
budgets (Zaby & Wilde, 2017). Moreover, ongoing
costs such as system maintenance, software updates,
and employee training further strain organizational
resources (Saberi et al., 2017). Research indicates that
up to 50% of integration projects exceed their budgets

and customization (Ghazanfari et al., 2011). This
financial burden often forces organizations to delay or
scale down their integration efforts, limiting their ability
to reap the full benefits of ERP-CRM integration (Zhou
et al., 2013). Moreover, technical barriers, including
interoperability and issues with legacy systems, also
hinder the successful implementation of ERP-CRM
integration. Many organizations rely on outdated IT
infrastructures that are incompatible with modern ERP-
CRM solutions, creating significant challenges in
achieving seamless integration (Ghazanfari et al., 2011,
Saberi et al., 2017). Studies have found that technical
incompatibilities between systems often lead to
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fragmented data, operational inefficiencies, and
reduced system performance (Zaby & Wilde, 2017).
Additionally, the complexity of integrating diverse data
formats, communication protocols, and application
interfaces can result in prolonged implementation
timelines and increased costs (Zhou et al., 2013).
Research suggests that the adoption of middleware
solutions and cloud-based platforms can mitigate these
challenges by providing standardized interfaces and
scalable integration options (Jahre & Fabbe-Costes,
2005; Zhan & Tan, 2020).

2.6 Technological Advancements
ERP-CRM Integration

Artificial intelligence (Al) plays a transformative role
in ERP-CRM integration, enabling predictive analytics
and automation to enhance operational efficiency and
customer engagement. Al-powered predictive models
allow organizations to analyze historical data and
forecast future trends, improving decision-making
across supply chain operations (Lee et al., 2011). For
example, Al applications integrated with ERP-CRM
systems can predict customer demand, optimize
inventory levels, and identify potential supply chain
disruptions before they occur (Muhuri et al., 2019).
Additionally, Al-driven automation streamlines routine
processes such as order management, invoicing, and
customer communications, reducing manual
intervention and error rates (Turner et al., 2019). Studies
show that companies leveraging Al in integrated
systems experience a 25% improvement in operational
efficiency and a 20% reduction in costs (Kusiak, 2017;
Turner et al., 2019). Moreover, Blockchain technology
provides a secure and transparent framework for data
sharing in ERP-CRM integration, addressing critical
challenges related to data integrity and trust.
Blockchain’s decentralized ledger system ensures that
data shared across ERP and CRM platforms is tamper-
proof and auditable, fostering transparency among
supply chain stakeholders (Silva et al., 2019). This
capability is particularly beneficial for managing
complex supply chains with multiple partners, where
trust and accuracy are paramount (Meredig, 2017).
Research highlights blockchain’s role in improving data
visibility, tracking transactions, and enabling real-time
updates, thereby enhancing supply chain coordination
(Hsu & Chen, 2004). For example, logistics firms
employing blockchain-integrated ERP-CRM systems
reported a 30% reduction in disputes related to

Facilitating

transaction discrepancies (Szozda, 2017).Moreover,
Cloud computing has emerged as a pivotal enabler of
scalable and cost-effective ERP-CRM integration
solutions. By hosting integrated systems on cloud
platforms, organizations can overcome limitations
associated with on-premise infrastructures, such as high
upfront costs and restricted scalability (Muhuri et al.,
2019). Cloud-based solutions enable businesses to
access ERP-CRM functionalities anytime and
anywhere, promoting agility and responsiveness in
dynamic market conditions (Lu, 2017). Additionally,
cloud  computing  supports  real-time  data
synchronization and collaboration, which are critical for
seamless integration (Erro-Garcés, 2019). Research
indicates that cloud-based ERP-CRM integration
reduces implementation costs by 40% and accelerates
deployment timelines by 50%, making it a preferred
choice for many enterprises (Hult et al., 2004). The
combination of these technological advancements
underscores the potential of ERP-CRM integration to
address both operational and strategic challenges in
logistics and supply chain management. Al enhances
predictive capabilities and automates complex
workflows, blockchain ensures secure and transparent
data exchange, and cloud computing offers scalable and
cost-effective integration options (Thoben et al., 2017).
Together, these technologies create a robust ecosystem
that enables organizations to achieve seamless
integration, optimize processes, and enhance customer
satisfaction (Muhuri et al., 2019; Szozda, 2017). These
advancements highlight the critical role of technology
in driving the success of ERP-CRM integration
initiatives

2.7 ERP-CRM Integration on

Business Practices

Sustainable

ERP-CRM integration has demonstrated significant
potential for promoting sustainability in logistics and
supply chains, as evidenced by numerous case studies.
Companies adopting integrated systems report
substantial improvements in resource utilization, waste
reduction, and energy efficiency (Gupta et al., 2018).
For instance, a case study on a global logistics firm
revealed that ERP-CRM integration reduced fuel
consumption by 25% through optimized delivery routes
and real-time vehicle tracking (Li et al.,, 2015).
Similarly, studies on supply chain networks highlight
that integration enhances transparency and coordination
among stakeholders, enabling organizations to align

211|Page


https://journal.aimintlllc.com/index.php/ITEJ
https://doi.org/10.70937/faet.v1i01.36
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_74
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_78
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_35
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_35
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_76
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_40
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_46
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_71
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_38
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_71
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_16
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_44
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_33
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_64
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_46
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_46
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_42
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_20
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_34
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_68
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_46
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_64
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_30
file:///C:/Users/LENOVO/Desktop/On%20going/New%20folder%20(2)/Zaman_Frontiers%20in%20Applied%20Engineering%20and%20Technology.docx%23_ENREF_41

Frontiers in Applied Engineering and Technology

Page No: 185-203

their operations with environmental sustainability goals
(Haddara & Elragal, 2015). These case studies
underscore the tangible sustainability benefits of ERP-
CRM integration in real-world applications.Morever,
Integrated ERP-CRM systems also play a critical role in
enabling circular supply chain models, which focus on
resource reuse, recycling, and recovery. By providing
end-to-end visibility and traceability, these systems
facilitate reverse logistics, allowing companies to
efficiently manage product returns, refurbishments, and
recycling initiatives (Carvalho & Guerrini, 2017).
Research shows that firms employing integrated
systems in circular supply chains achieve a 30%
reduction in waste generation and a 20% increase in
material recovery rates (Akyuz & Rehan, 2009). For
example, a manufacturing company using ERP-CRM
integration for closed-loop supply chain management
reported improved efficiency in tracking recycled
materials and meeting regulatory compliance standards
(Tuptuk & Hailes, 2018). These findings highlight the
transformative role of integrated systems in advancing
circular economy principles within logistics and supply
chains. Furthermore, ERP-CRM integration also
supports  data-driven  decision-making, enabling
organizations to proactively manage their sustainability
initiatives (Ng et al.,, 2018). Advanced analytics
provided by integrated systems allow companies to
identify inefficiencies, model alternative scenarios, and
implement strategies for continuous improvement (Su
& Yang, 2010). For instance, predictive analytics has
been used to optimize resource allocation, reducing
both costs and environmental impacts (Al-Mashari et

al., 2006). Moreover, real-time dashboards and
reporting tools help organizations track their progress
against sustainability goals, fostering accountability and
transparency (Bhardwaj, 2014). These capabilities
underscore the integral role of ERP-CRM integration in
driving sustainability performance in logistics and
supply chains.

2.8 Emergence of Industry 5.0 and ERP-CRM
Systems

The advent of Industry 5.0 emphasizes the integration
of human creativity with advanced technologies,
reshaping the role of ERP-CRM systems in logistics and
supply chain management (Su & Yang, 2010). Unlike
Industry 4.0, which focused primarily on automation
and digitization, Industry 5.0 seeks to enhance
collaboration between humans and intelligent systems
to deliver highly customized solutions (Chofreh et al.,
2014). ERP-CRM integration in this context facilitates
seamless data exchange, enabling organizations to
create personalized customer experiences while
optimizing operational efficiency (Roh & Hong, 2015).
Studies highlight that the human-centric approach of
Industry 5.0 can significantly enhance decision-making
processes supported by ERP-CRM systems, fostering
innovation and adaptability in supply chain operations
(Laietal., 2016). A critical advancement in Industry 5.0
is the integration of ERP-CRM systems with Internet of
Things (10T) devices, which enables real-time decision-
making and operational transparency. loT devices
provide continuous data streams on inventory levels,
transportation conditions, and customer interactions,

Figure 6:Industry 5.0 and ERP-CRM Integration
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which are seamlessly integrated into ERP-CRM
platforms for actionable insights (Ng et al., 2018).
Research demonstrates that loT-enabled ERP-CRM
systems reduce lead times, minimize stockouts, and
enhance supply chain visibility by 40% (Carvalho &
Guerrini, 2017). For instance, logistics companies using
loT-integrated systems have improved route
optimization, reduced fuel consumption, and enhanced
customer satisfaction through real-time delivery
tracking (Ghazanfari et al., 2011). These advancements
underscore the transformative potential of IoT in
enhancing ERP-CRM capabilities within Industry 5.0
frameworks.

Despite these advancements, research on the integration
of ERP-CRM systems within Industry 5.0 remains
limited, highlighting several gaps that need to be
addressed. Existing studies focus predominantly on
technological aspects, often neglecting organizational
and social dimensions such as employee adaptation and
ethical concerns related to data usage (Carvalho &
Guerrini, 2017; Ghazanfari et al., 2011). Additionally,
there is a lack of standardized frameworks for
evaluating the effectiveness of ERP-CRM integration in
Industry 5.0 environments (Erkayman, 2018).
Addressing these gaps requires interdisciplinary
research that combines insights from information
systems, supply chain management, and organizational
behavior to develop comprehensive integration models
(Bhardwaj, 2014). To bridge these gaps, researchers
recommend adopting a holistic approach that considers
technical, organizational, and ethical dimensions of
ERP-CRM integration in Industry 5.0. Collaborative
research involving industry practitioners, policymakers,
and academic institutions is essential to create
frameworks that support scalable and adaptable
solutions (Al-Mashari et al., 2006). Furthermore,
leveraging emerging technologies such as blockchain
for secure data exchange and artificial intelligence for
advanced analytics can enhance the robustness of ERP-
CRM systems (Su & Yang, 2010). By addressing these
recommendations, future research can provide
actionable insights to optimize ERP-CRM systems in
the context of Industry 5.0 and ensure their alignment
with organizational goals and societal values.

3 METHOD

This study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to ensure a systematic, transparent, and
rigorous review process. The method involved a series
of structured steps to identify, screen, and synthesize
relevant literature on ERP-CRM integration and its
implications for logistics and supply chain
management. The process was conducted in four
phases: Identification, Screening, Eligibility, and
Inclusion, ensuring a comprehensive and unbiased
selection of studies.

Figure 7: Adapted PRISMA guideline for this study
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3.1 ldentification

The first step involved a comprehensive search for
relevant articles across multiple databases, including
Scopus, Web of Science, IEEE Xplore, and Google
Scholar. The search was conducted using a combination
of keywords such as "ERP-CRM integration," "logistics
and supply chain,” "sustainability," "Industry 5.0,"
"loT," "Al in ERP systems," and "blockchain for data
sharing." Boolean operators (AND, OR) and truncation
techniques were employed to ensure broad coverage of
the topic. A total of 2,150 articles were retrieved during
this phase, spanning peer-reviewed journals, conference
proceedings, and white papers. The search was
restricted to articles published in English and within the
last ten years (2013-2023) to ensure the relevance and
currency of the findings.

3.2 Screening

The initial pool of articles underwent a screening
process to remove duplicates and irrelevant studies.
After deduplication, 1,890 articles remained. These
articles were then reviewed based on their titles and
abstracts to determine their relevance to the study
objectives. Inclusion criteria were applied, focusing on
studies that explicitly addressed ERP-CRM integration
in logistics and supply chain management or discussed
its implications for sustainability and Industry 5.0.
Articles that lacked empirical evidence, were not peer-
reviewed, or focused on unrelated topics were excluded.
Following this step, 620 articles were deemed eligible
for further review.
3.3  Eligibility

In the eligibility phase, the full texts of the 620
shortlisted articles were reviewed in detail. The review
focused on assessing the methodological quality,
theoretical rigor, and relevance of each study. Studies
were excluded if they lacked methodological clarity,
provided insufficient data, or did not align with the
specific themes of ERP-CRM integration, such as
sustainability outcomes, technological advancements,
or challenges in implementation. Additionally, a
checklist based on PRISMA guidelines was used to
ensure the systematic evaluation of articles. After this
phase, 210 articles were considered eligible for
synthesis.

3.4 Inclusion

The final phase involved the inclusion of 210 articles
that met all the criteria for relevance, quality, and

alignment with the study objectives. These articles were
categorized into thematic areas such as benefits of ERP-
CRM integration, technological advancements,
challenges in implementation, and sustainability
implications. The data from these studies were extracted
and synthesized to form the foundation of the
systematic review. Key information, including the study
objectives, methodologies, findings, and limitations,
was organized into a summary table for further analysis
and discussion.

4 FINDINGS

The systematic review revealed that ERP-CRM
integration  significantly  enhances  operational
efficiency and improves customer relationship
management within logistics and supply chain
operations. Of the 210 reviewed articles, approximately
85% explicitly emphasized improvements in
operational workflows and decision-making processes
enabled by integrated systems. ERP-CRM platforms
were found to consolidate data from various operational
silos, providing real-time insights into critical supply
chain activities such as inventory levels, transportation
logistics, and customer interactions. Among these
studies, 170 articles collectively garnered over 6,500
citations, underscoring the extensive consensus on these
systems’ ability to streamline operations and reduce
inefficiencies. Businesses leveraging ERP-CRM
integration reported significant reductions in lead times,
improved order accuracy, and enhanced customer
satisfaction due to tailored services and faster query
resolution. The findings highlight that the unified data
visibility —provided by these systems creates
opportunities for improved decision-making and
operational alignment with customer expectations.
The integration of ERP and CRM systems also plays a
pivotal role in advancing sustainability initiatives and
optimizing resource utilization in logistics and supply
chains. Nearly 60% of the articles reviewed,
representing over 4,200 citations, highlighted the
environmental benefits of integrated systems. By
enabling precise transportation planning, inventory
management, and waste reduction strategies, these
systems contribute to significant energy savings and
reductions in carbon emissions. Among the studies, 110
articles specifically explored the adoption of circular
supply chain models supported by ERP-CRM systems,
with a focus on activities such as reverse logistics,
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recycling, and end-to-end traceability of materials.
Businesses implementing these integrated systems
reported  measurable  environmental  outcomes,
including a 20% reduction in their carbon footprint and
improved compliance with sustainability regulations.
These findings illustrate the growing role of ERP-CRM
integration as a driver of environmental and operational
sustainability in modern logistics networks.

While the benefits of ERP-CRM integration are well-
documented, the findings also underscore persistent
implementation challenges that organizations face.
More than 90 articles, collectively cited over 3,800
times, examined barriers such as financial constraints,
technical complexities, and organizational resistance.
High initial investment costs associated with software
acquisition, customization, and deployment were
identified as significant obstacles, particularly for small
and medium-sized enterprises (SMEs). Technical
barriers, including interoperability issues with legacy
systems, further complicate the integration process and
result in fragmented data flows. Additionally,
approximately 40% of the reviewed articles discussed
organizational resistance, often stemming from
employee reluctance to adopt new workflows and the
lack of adequate training programs. These challenges
highlight the need for strategic planning, robust change
management strategies, and stakeholder involvement to

ensure the successful implementation of ERP-CRM
systems.

Emerging technologies such as artificial intelligence
(Al), blockchain, and cloud computing were identified
as transformative enablers of ERP-CRM integration.
Approximately 75% of the reviewed articles, with a
total of over 5,600 citations, emphasized the pivotal role
these technologies play in enhancing integration
capabilities and addressing implementation barriers.
Al-powered tools provide predictive analytics and
automation, enabling organizations to optimize supply
chain workflows, anticipate customer demands, and
reduce manual errors. Blockchain technology ensures
secure and transparent data sharing, fostering trust
among supply chain partners and enhancing
traceability. Cloud computing, on the other hand, offers
scalable and cost-effective solutions that reduce the
financial burden of system implementation while
providing real-time access to integrated platforms.
These findings suggest that leveraging these advanced
technologies is crucial for organizations to maximize
the potential of ERP-CRM systems in logistics and
supply chain operations.

The findings also emphasized the importance of
adopting robust metrics to evaluate the success of ERP-
CRM integration. Around 100 articles, collectively
cited over 4,000 times, discussed the use of

Figure 8:Industry 5.0 and ERP-CRM Integration
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performance indicators to assess the impact of
integration on operational efficiency, customer
satisfaction, sustainability outcomes, and financial
returns. Key metrics identified included improvements
in order accuracy, reductions in inventory holding costs,
and enhancements in sustainability reporting accuracy.
For instance, organizations implementing ERP-CRM
systems reported a 25% increase in order accuracy, a
20% reduction in inventory holding costs, and a 30%
improvement in the accuracy of sustainability reports.
These metrics not only facilitate the monitoring and
evaluation of integration outcomes but also promote
continuous improvement by identifying areas for
further optimization. The findings underscore that
standardized metrics are essential for ensuring
accountability and driving measurable success in ERP-
CRM integration initiatives.

5 DISCUSSION

The findings of this systematic review highlight the
transformative potential of ERP-CRM integration in
logistics and supply chain management, particularly in
enhancing operational efficiency and customer
relationship management. These findings align with
earlier studies, such as Bhardwaj (2014), which
emphasized the role of integrated systems in
streamlining workflows and reducing lead times.
However, this review expands upon previous research
by demonstrating the extent of these improvements,
with over 85% of the reviewed articles reporting
significant gains in operational efficiency and customer
satisfaction. Additionally, the substantial citation count
(6,500 citations across 170 articles) underscores the
consensus within the academic community on the
effectiveness of ERP-CRM integration in achieving
these outcomes. The findings further build on earlier
work by showing that real-time data visibility and
predictive capabilities enabled by integration foster
more agile and customer-responsive supply chain
operations, a critical advancement in an increasingly
dynamic market environment.

Sustainability outcomes associated with ERP-CRM
integration were another key finding of this review,
aligning with earlier studies such as those by Lai et al.
(2016) and Roh and Hong (2015). These studies
highlighted the role of integrated systems in promoting
resource  optimization, waste reduction, and
environmentally conscious logistics operations. This

review corroborates those findings, with 60% of the
reviewed  articles  demonstrating  measurable
environmental benefits such as reduced carbon
footprints and enhanced compliance with sustainability
regulations. Notably, this review extends prior research
by providing quantitative evidence of these benefits,
including a 20% reduction in carbon emissions and a
30% increase in material recovery rates reported in real-
world applications. The findings reinforce the critical
role of ERP-CRM integration in supporting circular
supply chain practices, offering organizations a
practical pathway to align operational efficiency with
sustainability goals. Despite these advantages, the
challenges associated with implementing ERP-CRM
integration remain a persistent issue, as highlighted in
both this review and earlier studies. Ng et al. (2018) and
Escobar-Rodriguez et al. (2012) similarly identified
financial ~ constraints, technical  barriers, and
organizational resistance as key obstacles to integration.
However, this review provides a more comprehensive
understanding of these challenges, supported by
evidence from over 90 articles with a combined citation
count of 3,800. For instance, high implementation costs
and technical interoperability issues with legacy
systems were found to be the most significant barriers,
particularly for SMEs. While earlier studies emphasized
these challenges in general terms, this review provides
actionable insights by highlighting the importance of
change management  strategies, stakeholder
involvement, and training programs to address these
barriers effectively.

Emerging technologies such as Al, blockchain, and
cloud computing have been increasingly recognized as
critical enablers of ERP-CRM integration. Earlier
research by Bhardwaj (2014) and Lai et al,
(2016)discussed the potential of these technologies to
enhance  system  functionality —and  address
implementation challenges. This review builds on those
findings by demonstrating their widespread adoption
and impact, with 75% of the reviewed articles
emphasizing their importance. Al-powered analytics
were found to significantly improve predictive
capabilities and automation, while blockchain
technology enhanced data security and transparency.
Cloud computing emerged as a cost-effective solution
for overcoming scalability issues, especially for SMEs.
These findings not only confirm the relevance of these
technologies but also provide empirical evidence of
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their effectiveness in real-world integration scenarios.
In addition, the emphasis on metrics for evaluating
integration  success  represents a  significant
advancement in understanding the outcomes of ERP-
CRM integration. While earlier studies, such as those
by Carvalho and Guerrini (2017) and Su and Yang
(2010), highlighted the importance of performance
metrics, this review provides a more detailed analysis of
their application. Approximately 100 articles discussed
the use of standardized indicators, such as order
accuracy, inventory cost reductions, and sustainability
reporting accuracy, to assess integration success. This
review offers quantitative evidence, showing
improvements of 25% in order accuracy and 30% in
reporting precision, surpassing the estimates provided
in earlier studies. These findings highlight the need for
organizations to adopt robust metrics not only to
evaluate outcomes but also to foster continuous
improvement and accountability in their ERP-CRM
integration efforts.

6 CONCLUSION

This systematic review highlights the critical role of
ERP-CRM integration in transforming logistics and
supply chain management by enhancing operational
efficiency, improving  customer  relationship
management, and promoting sustainability. The
findings reveal that integrated systems enable real-time
data visibility, predictive analytics, and streamlined
workflows, providing measurable benefits such as
reduced lead times, improved customer retention rates,
and enhanced environmental outcomes. While the
review confirms the transformative potential of ERP-
CRM integration, it also underscores the persistent
challenges of financial constraints, technical barriers,
and organizational resistance that hinder its widespread
adoption. Emerging technologies, including artificial
intelligence, blockchain, and cloud computing, have
proven to be pivotal in addressing these challenges,
making integration more accessible and effective for
organizations of varying scales. Furthermore, the
review emphasizes the importance of adopting
standardized metrics to evaluate the success of
integration, ensuring accountability and continuous
improvement. By synthesizing evidence from 210 high-
quality studies, this review provides a comprehensive
understanding of ERP-CRM integration's potential and

challenges, offering valuable insights for both academia
and industry in optimizing logistics and supply chain
operations.
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