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Fast-Moving Consumer Goods Management
(A study of the optimization of logistic cross-docking methods in operational efficiency for
FMCG sector)

Abstract

This research investigated the enhancement of logistic Cross-Docking strategies in
improving operational efficiency within the FMCG sector. A total of 196 participants from
various levels of employment, including senior, junior, and management staff, were
involved in the study. Descriptive Statistics, Ordinary Least Square, and Pearson Moment
correlation techniques were utilized for analysis. The results demonstrated a significant and
positive impact of logistic Cross-Docking methods on operational efficiency. Additionally,
a noteworthy positive relationship was identified between logistic direct-to-line methods
and operational efficiency, as well as between logistic direct-to-customer methods and
operational efficiency. Based on the findings, it is recommended that companies promote
the adoption of contemporary logistics techniques, encompassing transportation, inventory,
and warehousing, while also implementing up-to-date inventory management systems to

mitigate issues associated with excessive stockpiling and stock outs during production.

Keywords: Logistics, Supply Chain Management, Cross-Docking Method, Operational
Efficiency, Direct-to-line Method, Direct-to-Customer Method, FMCG Sector



Sprava rychloobratkového spottebniho zbozi

(Studie optimalizace metod logistického cross-dockingu v provozni efektivité pro sektor
FMCG)

Abstrakt

Tento vyzkum zkoumal vylepsSeni logistickych strategii Cross-Docking pfi zlepSovani
provozni efektivity v sektoru FMCG. Do studie bylo zapojeno celkem 196 ucastnikli z
riznych urovni zaméstnani, v€etné seniornich, juniorskych a fidicich pracovnikl. Pro
analyzu byly pouzity korelacni techniky deskriptivni statistiky, obycejny nejmensi ctverec
a Pearsoniv moment. Vysledky prokdzaly vyznamny a pozitivni dopad logistickych metod
Cross-Docking na provozni efektivitu. Kromé toho byl identifikovan pozoruhodny
pozitivni vztah mezi logistickymi metodami pifimého napojeni na linku a provozni
efektivitou, jakoz 1 mezi logistickymi metodami piimého piistupu k zdkaznikovi a
provozni efektivitou. Na zaklad¢ zjisténych skutecnosti se doporucuje, aby spolecnosti
podporovaly osvojeni soucasnych logistickych technik zahrnujicich dopravu, zasoby a
skladovani a zaroven zavadély aktudlni systémy fizeni zasob ke zmirnéni problému

spojenych s nadmérnym hromadénim z4sob a nedostatkem zasob béhem vyroby.
Klic¢ova slova:

Logistika, Supply Chain Management, Cross-Docking Method, Operaéni efektivita,
Direct-to-line Method, Direct-to-Customer Method, FMCG sektor
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1. Introduction

The significance of the global supply chain has greatly influenced the role of
logistics services within the manufacturing sector, both in terms of size and boundaries, in
recent years. These services encompass the management of logistics, delivery planning,
warehousing for goods and services, value conformance, transportation, as well as import
and export compliance. Moreover, they facilitate order reception from customers and the

creation of invoices upon product purchase.

As a result, high-quality logistics services offer additional benefits that give the
manufacturer a competitive edge by ensuring product availability. The primary objective of
an organization's research unit is to adapt the logistics management model based on
various factors. It is crucial to prevent the wastage of material resources, time, and energy.
Successful logistics supervision and management do not depend on company size but
rather on the implementation of cost-effective and relevant processes. Therefore,
organizations should prioritize logistics management in areas that positively impact Cross-
Docking activities.

Logistics pertains to the comprehensive management of resource collection,
storage, and transportation to their final destinations. Logistics management involves
identifying and assessing the productivity and accessibility of potential wholesalers and
suppliers. Cross-Docking is typically an integral part of organizational activities. Logistics
management functions encompass customer service, production planning and scheduling,

packaging, sourcing and procurement, and assembly.

Logistics plays a crucial role within organizations, particularly in the manufacturing
sector where goods need to be transported from production centers to various locations.
Companies must recognize the strategic value of logistics to effectively compete, embrace
new technologies, and adopt innovative approaches. Implementing best practices from
strategic logistics companies can enhance operational efficiency, foster customer loyalty,

and boost productivity.

The emergence of technology and globalization has presented numerous challenges
and opportunities in the business world, which the manufacturing sector needs to address
and master. Effective logistics in the sector offers the opportunity to generate sustainable
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benefits in the provision of goods and services. The concept of logistic Cross-Docking
management involves evaluating the planning, execution, and control of material and

finished product transportation from manufacturing centers to end consumers.

The sequence of interrelated activities commences with a customer's order, which
remains unfinished until the merchandise reaches the hands of the respective customers.
However, to ensure the successful delivery of goods to end-users, a network must be
established among various parties, including small-scale buyers, dealers, suppliers,
producers, and raw material providers. Therefore, it is imperative for the sector to strive
towards manufacturers supplying the appropriate products to the correct locations in order

to maximize profitability.

Presently, the FMCG sector is one of the companies engaged in logistical Cross-
Docking practices. This is due to the growing demand for FMCG products from
governmental bodies, businesses, and individuals. The means by which products reach
end-users hold significant importance after production, necessitating the establishment of
efficient logistics for the seamless distribution of finished goods to areas where they are
needed. FMCG is commonly defined as a hydraulic binder hardened through water
application. It can be theoretically described as a material that exhibits adhesive and
cohesive properties, enabling the bonding of mineral fragments into a complete, compact

structure. Practically, it serves as an indispensable necessity with no viable alternatives.

In recent times, the FMCG companies in India have experienced remarkable
growth. With a population exceeding 200 million people and an annual growth rate of
approximately 4 percent, both FMCG production and consumption are expected to rise in
the coming years. However, the government remains the largest consumer, accounting for
an estimated 50 percent of total consumption. The government's consistent patronage
through the pace of road and bridge repairs, as well as social infrastructure renovations,

widens the existing demand-supply gap.

The Indian FMCG sector possesses the capacity to make significant contributions
to the broader economy. Additionally, being labour-intensive, it serves as a major
employer for both skilled and unskilled workers. The sector also contributes substantially
to the country's Gross Domestic Product (GDP) and attracts Foreign Direct Investment.

Through the construction, maintenance, and reconstruction of major highways, bridges,



networks, and public infrastructures, the FMCG sector plays a vital role in overall
economic growth and social welfare. Hence, it is necessary to examine logistical Cross-
Docking practices in the FMCG sector in India, considering it is the largest sector in the

country.

Given the current global climate, where the demand for FMCG products is on the
rise worldwide, manufacturing companies are expected to deliver their final products
effectively and efficiently to end consumers. Furthermore, providing these goods at a lower
cost becomes crucial. Consequently, companies now look beyond their comparative cost
advantage to adapt to the high demand rate for FMCG products and market instability.
Attention is now placed on promptly responding to customer needs, ensuring product

quality, and emphasizing flexibility.

Firms are also undergoing transformations by establishing strong links between
suppliers and customers to facilitate the smooth flow of raw materials and final goods.
Today, organizational success is not measured by individual transactions alone, but rather
by competition within a network of firms operating within the supply value chain. This
necessitates the implementation of various aspects of logistics, including Cross-Docking,
to ensure the effective and efficient provision of goods and services.

Operational efficiency refers to the capability of an organization or system to
achieve maximum output with minimal input, thereby optimizing resource utilization and
reducing waste. It involves streamlining processes, minimizing unnecessary steps, and
enhancing overall productivity. By identifying and addressing inefficiencies, operational
efficiency aims to improve the quality, speed, and cost-effectiveness of operations,

ultimately leading to increased competitiveness and better utilization of resources.

In India, the FMCG sector plays a significant role in the growth and development
of the nation by creating job opportunities, contributing to the Gross Domestic Product
(GDP), and aiding the development of different sectors of the economy. Due to the sector's
importance, there is an increasing number of players, leading to highly competitive
behavior. Consequently, FMCG companies are adopting various strategies to outperform
their competitors, with one such strategy being the implementation of Cross-Docking

logistics. This method is believed to enhance efficiency within the sector.



Operational efficiency in India's FMCG sector encompasses streamlined supply
chain management, optimized inventory practices, efficient production processes, and
advanced distribution strategies. Collaborative partnerships with retailers, technology
integration, waste reduction, and stringent quality control contribute to the sector's
effectiveness. By balancing production, distribution, and demand, FMCG companies can
enhance competitiveness, minimize costs, and ensure prompt delivery of quality products

to consumers across the diverse Indian market.

Despite the existing literature and studies on optimizing Cross-Docking logistics
practices and their impact on operational structures, scholars have yet to explore the
combined effects of both direct-to-customer and direct-to-line logistics practices on the
efficiency of FMCG firms. This study aims to address this question and provide guidance

to the manufacturing sector in the country.



2. Objectives and Methodology

2.1 Objectives

The diploma thesis aims to apply selected methods of logistics management to the
implementation and criteria optimization for the fast-moving goods. This primary objective
is to investigate the optimization of Cross-Docking methods and their impact on
operational efficiency in the FMCG sector in India. The secondary objectives of the study
are as follows: to identify the key Cross-Docking logistics practices employed in the
FMCG sector in India, to assess the optimization of these key Cross-Docking logistics
practices and their influence on operational efficiency within the FMCG sector in India, to
examine whether a significant relationship exists between Cross-Docking practices and
operational efficiency in the FMCG sector in India, to identify the major challenges faced
by Cross-Docking practices in the FMCG sector in India.

2.2 Hypothesis
H1: Logistic Cross-Docking has no significant impact on operational efficiency.
H2: Direct-to-line logistic has no significance impact on operational efficiency.

H3: Direct-to-customer logistic has no significance impact on operational efficiency.
2.3 Methodology

The theoretical part of the thesis will be processed in the form of literary research to
create an overview of the current state of knowledge in logistics management. Scholarly
research will be a theoretical basis for the subsequent application part of the thesis, which
will use adequate methods for optimizing logistics processes in fast-moving goods. The
research design serves as a comprehensive plan outlining how the researcher intends to
address the research question and achieve the research objectives. To accomplish this,
appropriate strategies need to be determined. In this study, a survey research design will be
employed to select samples from the organization's population. The research design will
utilize oral interviews and questionnaires to gather information from the respondents. This
approach was chosen because the analysis aims to provide a broad overview of the impact
of Cross-Docking logistics on operational efficiency in the FMCG sector. The survey



approach is ideal as it allows for wide dissemination across a large geographical region and
numerous organizations. The sample size for this study is determined to be 196
respondents, selected using purposive and simple random sampling methods. The selection
process ensures equal opportunities for senior employees, junior employees, and
management personnel to be included in the sample. Primary data will be collected for this
study, primarily through the use of questionnaires. The questionnaire is divided into four
sections: demographic characteristics, logistic direct-to-line, logistic direct-to-customer,
and operational efficiency. A five-point Likert scale will be employed for the logistic
direct-to-line, logistic direct-to-customer, and operational efficiency sections. The Likert
scale is coded as follows: 1 - Strongly Disagree, 2 - Disagree, 3 - Neutral, 4 - Agree, and 5
- Strongly Agree. Content validity will be employed to ensure the accuracy of the

methodology used and to ensure that the tests accurately measure the intended principles.



3. Literature Review

3.1 Logistic Management

Logistics and supply chain management play a crucial role in today's globalized and
interconnected business environment. Effective management of logistics and supply chain
activities is essential for organizations to achieve operational efficiency, customer
satisfaction, and competitive advantage. This literature review aims to explore the key
concepts, challenges, and advancements in logistics and supply chain management.
(Ghadge et al, 2020)

Definition and Scope of Logistics and Supply Chain Management: Logistics
refers to the process of planning, implementing, and controlling the efficient flow and
storage of goods, services, and related information from point of origin to point of
consumption. On the other hand, supply chain management involves the coordination and
integration of various activities and stakeholders involved in procuring, producing, and
delivering products or services to end customers. (Das & Jharkharia, 2018)

Importance of Logistics and Supply Chain Management: Effective logistics and
supply chain management provide several benefits to organizations. These include cost
reduction through streamlined processes, improved customer service through timely
delivery, enhanced inventory management, optimized transportation and distribution

networks, and increased overall organizational performance. (Yu et al, 2016)
Key Components of Logistics and Supply Chain Management:

Procurement: This involves the sourcing and acquisition of raw materials,

components, and services required for production or service delivery.

Production and Operations: This includes the conversion of inputs into finished
goods or services through manufacturing or service operations. (Mangan & Lalwani, 2016)

Inventory Management: It focuses on optimizing inventory levels to meet customer

demands while minimizing carrying costs and stock outs.



Transportation and Distribution: This component involves the movement of goods
from suppliers to customers through various modes of transportation and the design of

efficient distribution networks. (Langley et al, 2020)

Information Flow: Effective information flow is critical for coordinating activities,

sharing data, and making informed decisions across the supply chain. (Waters, 2019)
Challenges in Logistics and Supply Chain Management:

Globalization: The expansion of markets and operations across borders introduces
complexities in managing logistics and supply chains due to different regulations, cultural

differences, and longer lead times.

Demand Volatility: Fluctuating customer demand patterns require agile and

responsive supply chains to avoid excess inventory or stock outs. (Christopher, 2016)

Inventory Management: Balancing inventory levels to meet demand while

minimizing holding costs and obsolescence poses a significant challenge.

Transportation and Logistics Costs: Rising fuel prices, infrastructure limitations, and
complex trade regulations contribute to the increasing costs of transportation and logistics

operations. (Fernie & Sparks, 2018)

Risk Management: Supply chain disruptions, such as natural disasters, geopolitical
events, or supplier failures, require proactive risk management strategies. (Litke et al,
2019)

Technological Advancements in Logistics and Supply Chain Management:

Internet of Things (1oT): 10T devices enable real-time tracking of assets, inventory,

and vehicles, allowing for better visibility and monitoring throughout the supply chain.

Big Data Analytics: Advanced analytics techniques help in analyzing vast amounts

of data to identify patterns, optimize operations, and improve decision. (Treiblmaier, 2019)

Blockchain Technology: Blockchain provides a decentralized and secure ledger

system that enhances transparency, traceability, and trust in supply chain transactions.



Artificial Intelligence (Al) and Machine Learning (ML): Al and ML algorithms can
automate and optimize various aspects of logistics and supply chain management,
including demand forecasting, route optimization, and predictive maintenance. (Min et al,
2019)

Sustainable Logistics and Supply Chain Management:

Environmental Considerations: The growing awareness of environmental issues has
led to the adoption of sustainable practices in logistics and supply chain management. This
includes reducing carbon emissions through efficient transportation, using eco-friendly

packaging materials, and implementing green initiatives in warehouse operations.

Reverse Logistics: Managing the reverse flow of products, such as returns, repairs,
and recycling, is an essential aspect of sustainable supply chain management.
Organizations are developing strategies to minimize waste, recover value from returned

products, and promote circular economy principles.

Collaboration and Partnerships: Sustainable logistics and supply chain management
often require collaboration with suppliers, customers, and other stakeholders. Collaborative
initiatives can lead to shared resources, knowledge sharing, and collective efforts to

minimize environmental impacts. (Grant et al, 2017)
Risk Management in Logistics and Supply Chain:

Supply Chain Resilience: Building resilience in supply chains is crucial for
mitigating risks and managing disruptions. This involves developing contingency plans,
diversifying supplier networks, and implementing robust risk assessment and monitoring

systems.

Cyber Security: With the increasing digitalization of supply chain processes, cyber
security has become a critical concern. Protecting data and information systems from cyber

threats is essential to maintain the integrity and security of supply chain operations.

Business Continuity Planning: Organizations need to have robust business continuity
plans in place to ensure the smooth operation of logistics and supply chain activities during
unforeseen events. This includes identifying critical processes, establishing alternative

sourcing options, and developing response strategies. (Choi et al, 2016)



Supply Chain Integration and Collaboration:

Vendor-Managed Inventory (VMI): VMI is a collaborative approach where suppliers
manage inventory levels at customer locations based on real-time data. This enables better
inventory control, reduces stock outs, and enhances supply chain efficiency.

Just-in-Time (JIT) and Lean Principles: JIT and lean principles aim to eliminate
waste, reduce lead times, and improve overall efficiency. These approaches focus on
producing and delivering products or services at the right time, in the right quantity, and

with minimal inventory.

Strategic Alliances: Organizations are forming strategic alliances and partnerships to
leverage each other's strengths, share resources, and achieve mutual benefits. These
collaborations can lead to improved supply chain performance, innovation, and market

expansion. (Kang & Moon, 2016)
Ethical and Social Responsibility in Supply Chains:

Supply Chain Transparency: There is an increasing emphasis on supply chain
transparency, particularly in industries such as apparel and food. Consumers are
demanding visibility into the origins of products, fair labor practices, and adherence to
ethical standards.

Corporate Social Responsibility (CSR): Organizations are incorporating CSR
principles into their supply chain management practices. This includes ensuring fair
treatment of workers, promoting sustainable sourcing, and contributing to local

communities.

Humanitarian Logistics: Humanitarian logistics focuses on managing the supply
chain during disaster relief efforts and humanitarian aid delivery. It involves coordinating
logistics activities in challenging environments, ensuring timely delivery of essential

goods, and maximizing efficiency to save lives. (Quarshie et al, 2016)

Future Trends in Logistics and Supply Chain Management:
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Robotics and Automation: The use of robotics and automation technologies, such as
autonomous vehicles, drones, and warehouse robots, is gaining momentum. These
technologies offer opportunities to enhance efficiency, reduce costs, and improve safety in

logistics operations.

Digital Twins: Digital twins, virtual replicas of physical assets or processes, are
being used to optimize supply chain operations. They enable simulations, predictive
analytics, and planning for improved decision and performance optimization. (Lamba, &
Singh, 2017)

Augmented Reality (AR) and Virtual Reality (VR): AR and VR technologies have
the potential to revolutionize training, remote collaboration, and visualization in logistics
and supply chain management. They can be used for virtual warehousing, product

assembly, and remote maintenance support.

Logistics and supply chain management are integral to the success of organizations
in today's dynamic business landscape. This literature review highlighted the definition,
scope, importance, challenges, and technological advancements in the field. By
understanding these key aspects, organizations can enhance their logistics and supply chain
capabilities, improve operational efficiency, and gain a competitive edge in the
marketplace. (Langley et al, 2020)

3.2 Cross-Docking

Cross-docking is a logistics strategy that aims to streamline the flow of goods in a
supply chain by minimizing the time products spend in a warehouse. It involves unloading
incoming shipments from suppliers and loading them directly onto outbound vehicles for
distribution to customers, with little to no storage time in between. This strategy has gained
significant attention in recent years due to its potential to reduce inventory carrying costs,

improve order fulfillment speed, and enhance supply chain efficiency. (Kiani et al, 2020)
Benefits of Cross-Docking:

Several studies have highlighted the advantages of cross-docking in supply chain
management. Firstly, it helps reduce inventory holding costs by eliminating the need for

long-term storage. Since products move quickly through the facility, there is less need for
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warehouse space and associated overhead costs. Cross-docking also reduces the risk of
inventory obsolescence, as goods are swiftly transferred from suppliers to customers

without excessive handling. (Benrgya, 2019)

Secondly, cross-docking improves order fulfillment speed. By bypassing the
traditional warehousing process, products reach customers more rapidly, reducing delivery
lead times. This is particularly advantageous for industries with time-sensitive products or
where just-in-time delivery is critical. Faster order fulfillment enhances customer
satisfaction, leading to increased loyalty and potentially higher sales. (Ahmadizar et al,
2015)

Thirdly, cross-docking enables consolidation and deconsolidation of shipments.
Incoming goods from multiple suppliers can be combined into larger shipments, reducing
transportation costs and increasing efficiency. Similarly, shipments destined for multiple
customers can be deconsolidated at the cross-docking facility, ensuring accurate and timely
delivery to individual destinations. (Theophilus et al, 2021)

Challenges and Considerations:

While cross-docking offers significant benefits, its implementation is not without
challenges. One of the main challenges is coordinating the arrival and departure times of
incoming and outgoing shipments. Synchronizing these activities requires effective
communication and collaboration between suppliers, carriers, and the cross-docking
facility. Any delays or disruptions in the supply chain can adversely affect the efficiency of

cross-docking operations. (Ardakani & Fei, 2020)

Another challenge is managing the flow of information. Real-time visibility and
accurate data exchange are crucial for effective cross-docking. Information systems and
technologies, such as barcoding, RFID, and EDI, play a vital role in tracking and tracing
products, ensuring accurate inventory management, and facilitating seamless coordination
among stakeholders. (Rezaei & Kheirkhah, 2018)

Additionally, product characteristics and compatibility with cross-docking operations
must be considered. Fragile or perishable goods may require special handling and storage

conditions, which can complicate the cross-docking process. Similarly, product packaging
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and labeling should be designed to facilitate efficient handling and minimize errors during
the transfer. (Barsing et al, 2018)

Implementation Strategies:

Successful implementation of cross-docking requires careful planning and
consideration of various factors. One key strategy is to classify products based on their
demand patterns, storage requirements, and compatibility with cross-docking operations.
High-demand, fast-moving items are ideal candidates for cross-docking, while slow-

moving or specialized products may not be suitable. (Rezaei & Kheirkhah, 2017)

Optimal facility layout design is another critical factor. The layout should minimize
travel distances, facilitate smooth flow of goods, and ensure efficient utilization of
resources. Consideration should be given to factors such as dock configurations, storage
areas for temporary holding, and the location of value-added services, if applicable.
(Kellar, 2016)

Collaboration with suppliers and carriers is vital for cross-docking success. Building
strong relationships and establishing clear communication channels can help in aligning
schedules, improving coordination, and resolving any potential conflicts or disruptions.
The integration of information systems and technologies across stakeholders also enhances

visibility, traceability, and overall supply chain performance. (Coccola et al, 2015)
Impact on Supply Chain Performance:

Moreover, cross-docking can contribute to sustainability goals by reducing the
carbon footprint associated with warehousing and transportation. The elimination of long-
term storage and the consolidation of shipments result in fewer warehouse operations and
optimized transportation routes, leading to reduced energy consumption and emissions.
(Rahmandoust & Soltani, 2019)

Cross-docking is a logistics strategy that offers several benefits for supply chain
management, including reduced inventory costs, improved order fulfillment speed, and
enhanced overall efficiency. While challenges exist in terms of coordination, information
flow, and product compatibility, effective implementation strategies and collaboration

among stakeholders can overcome these obstacles. The positive impact of cross-docking
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on supply chain performance and sustainability makes it a compelling option for
organizations seeking to optimize their logistics operations. (Mohtashami et al, 2015)

Inventory turnover is a crucial metric that indicates how quickly inventory is sold
and replenished. Cross-docking helps reduce inventory holding costs by minimizing the
time products spend in the warehouse. With faster movement of goods, inventory turnover
rates tend to increase, freeing up capital and reducing the risk of inventory. (Benrgya et al,
2020)

Order cycle time refers to the time it takes from receiving an order to delivering the
products to the customer. Cross-docking allows for faster order fulfillment by eliminating
the storage and processing time in traditional warehouses. By bypassing intermediate
storage, orders can be processed and shipped more quickly, resulting in shorter order cycle

times and improved customer satisfaction. (Birim, 2016)

Transportation costs are a significant component of overall supply chain expenses.
Cross-docking enables the consolidation of shipments, reducing the number of individual
deliveries. This consolidation leads to better truckload utilization and optimized
transportation routes, resulting in lower transportation costs. Additionally, cross-docking
can facilitate the use of alternative transportation modes, such as rail or intermodal, further
reducing costs and environmental impact. (Dulebenets, 2019)

Supply chain visibility and traceability are essential for effective decision-making
and coordination. Cross-docking operations require accurate and real-time information
exchange among suppliers, carriers, and the cross-docking facility. Information systems
and technologies, such as barcoding, RFID, and EDI, play a crucial role in providing
visibility into product movements, inventory levels, and order status. Improved visibility
leads to better inventory management, reduced stock outs, and enhanced supply chain

responsiveness. (Dulebenets, 2018)

Customer satisfaction is a key measure of supply chain performance. By reducing
order cycle times, cross-docking enables faster delivery and enhances overall customer
satisfaction. Customers benefit from shorter lead times, improved order accuracy, and
more reliable delivery performance. Satisfied customers are more likely to become repeat
customers and promote positive word-of-mouth, contributing to business growth and
profitability. (Vincent et al, 2016)
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Furthermore, cross-docking can have a positive impact on overall supply chain
agility and resilience. The ability to quickly move products through the supply chain and
respond to changing demand patterns is critical in today's dynamic business environment.
Cross-docking facilitates a more flexible and responsive supply chain, enabling
organizations to adapt to market fluctuations, seasonal demands, and disruptions.
(Nurprihatin et al, 2021)

The cross-docking offers significant advantages in terms of inventory cost reduction,
order fulfillment speed, and overall supply chain efficiency. Through careful
implementation strategies, effective collaboration among stakeholders, and the use of
information systems and technologies, organizations can leverage cross-docking to
improve key performance metrics such as inventory turnover, order cycle time,
transportation costs, and customer satisfaction. Moreover, cross-docking contributes to
sustainability goals by optimizing warehouse and transportation operations, resulting in
reduced energy consumption and emissions. As supply chains continue to evolve, cross-
docking remains a valuable strategy for organizations seeking to enhance their logistics
operations and gain a competitive edge in the marketplace. (Buijs et al, 2016)

3.3 Operational Efficiency

Operational efficiency plays a pivotal role in the success of organizations,
particularly in the Fast-Moving Consumer Goods (FMCG) industry. In this literature
review, we aim to explore the concept of operational efficiency, its significance in the
FMCG industry, the key performance indicators (KPIs) used to measure efficiency, and the
role of cross-docking in improving these metrics. By understanding and enhancing
operational efficiency, FMCG companies can streamline their processes, reduce costs, and

meet customer demands more effectively. (Rodriguez et al, 2020)

Conceptualizing Operational Efficiency: Operational efficiency refers to the
ability of an organization to utilize its resources optimally in order to achieve its desired
outcomes. In the context of the FMCG industry, operational efficiency involves
maximizing productivity, minimizing waste, and ensuring smooth operations throughout
the supply chain. Efficient operations enable FMCG companies to meet customer demands
promptly, competitive pricing, and adapt market conditions. (Somjai & Jermsittiparsert,
2019)
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Significance of Operational Efficiency in the FMCG Industry: Operational
efficiency holds significant importance in the FMCG industry due to its unique
characteristics, including high customer demand, perishable products, short product
lifecycles, and intense competition. Achieving operational efficiency in this industry
allows companies to respond swiftly to market trends, reduce lead times, minimize stock-
outs, and optimize inventory management. Moreover, operational efficiency can result in
cost savings, improved customer satisfaction, and enhanced overall performance. (Lim et
al, 2021)

Key Performance Indicators (KPIs) for Measuring Efficiency: In order to evaluate
and monitor operational efficiency, FMCG companies rely on a range of key performance

indicators (KPIs). Some commonly used KPIs in the FMCG industry include:

Overall Equipment Effectiveness (OEE): OEE measures the efficiency of production
equipment by considering factors such as availability, performance, and quality. It provides

insights into equipment utilization and identifies opportunities for improvement.

Order Fulfillment Rate: This KPI measures the percentage of customer orders that
are fulfilled accurately and within the specified time frame. It reflects the ability of the

organization to meet customer expectations efficiently. (Wu et al, 2016)

Inventory Turnover Ratio: This ratio calculates how quickly a company's inventory
is sold and replaced within a specific time period. Higher inventory turnover indicates

efficient inventory management and reduced carrying costs.

Perfect Order Rate: This KPI measures the percentage of orders that are delivered to
customers without any errors, including incorrect items, damaged products, or late
deliveries. A higher perfect order rate indicates operational efficiency in order processing
and fulfillment. (Rejeb et al, 2022)

On-Time Delivery: On-time delivery measures the percentage of orders that are
delivered to customers within the agreed-upon timeframe. It demonstrates the

organization's ability to meet delivery deadlines efficiently. (Hastig & Sodhi, 2020)

Role of Cross-Docking in Improving Operational Efficiency: Cross-docking is a
logistics strategy that involves unloading incoming shipments from suppliers and directly
loading them onto outbound vehicles for distribution to customers. It eliminates the need
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for long-term storage and minimizes handling and inventory costs. Cross-docking can

significantly improve operational efficiency in the FMCG industry in several ways:

Reduced Inventory Holding Costs: By bypassing long-term storage, cross-docking
enables FMCG companies to reduce their inventory holding costs. This is particularly

advantageous for perishable goods with shorter shelf lives.

Faster Order Fulfillment: Cross-docking facilitates faster order processing and
fulfillment by eliminating the need for time-consuming storage and picking processes. This
enables FMCG companies to respond quickly to customer demands and reduces lead

times.

Enhanced Supply Chain Visibility: Cross-docking enhances supply chain visibility
by eliminating the need for intermediate storage facilities. It allows real-time tracking and

monitoring of products, which improves overall supply chain efficiency. (Pasi et al, 2020)

Improved Coordination with Suppliers and Retailers: Cross-docking encourages
closer collaboration and coordination between FMCG companies, suppliers, and retailers.
It facilitates timely deliveries, reduces stock-outs, and enables better synchronization of
supply and demand. By eliminating the need for intermediate storage, cross-docking
minimizes delays and bottlenecks, ensuring a smooth flow of goods throughout the supply

chain.

Cost Savings: Cross-docking can lead to significant cost savings in the FMCG
industry. By reducing the need for warehousing and inventory holding, companies can
reduce labor costs, storage expenses, and inventory obsolescence. Moreover, cross-docking
reduces handling and transportation costs by consolidating shipments and optimizing

delivery routes. (Sener et al, 2019)

Enhanced Flexibility and Agility: In the FMCG industry, where demand patterns can
change rapidly, cross-docking offers greater flexibility and agility. It allows companies to
respond swiftly to fluctuations in customer demand, promotional activities, or seasonal
variations. By eliminating the need for long-term storage, FMCG companies can adjust

their supply chain operations more efficiently.

Improved Product Freshness: For perishable FMCG products, maintaining freshness

is crucial. Cross-docking enables faster movement of goods from suppliers to retailers,
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minimizing the time spent in storage. This ensures that products reach customers in
optimal condition, reducing the risk of spoilage and preserving product quality. (Richey et
al, 2016)

Reduced Environmental Impact: Cross-docking can contribute to environmental
sustainability in the FMCG industry. By optimizing transportation routes and reducing the
overall distance traveled, companies can minimize carbon emissions and energy
consumption. Additionally, the reduction in packaging materials associated with storage
can lead to further environmental benefits. (Liu et al, 2021)

Challenges and Considerations in Achieving Operational Efficiency: While
operational efficiency offers numerous benefits, FMCG companies face certain challenges

and considerations in achieving it:

Supply Chain Complexity: The FMCG industry operates within complex and
interconnected supply chains involving numerous suppliers, distributors, and retailers.
Coordinating these stakeholders and managing the flow of goods can be challenging,

requiring effective communication, information, and collaboration. (Freitas et al, 2020)

Technology Integration: Embracing technology and integrating it into operations is
crucial for achieving operational efficiency. However, FMCG companies may face
challenges related to the implementation and integration of new technologies, such as
enterprise resource planning (ERP) systems, warehouse management systems (WMS), and
transportation management systems (TMS). Overcoming these challenges requires careful

planning, employee training, and change management strategies. (Zhang et al, 2016)

Demand Forecasting: Accurate demand forecasting is vital for operational efficiency
in the FMCG industry. Companies must analyze market trends, consumer behavior, and
historical data to predict demand patterns. However, forecasting accuracy can be
influenced by various factors, such as seasonality, promotional activities, and unexpected
market fluctuations. FMCG companies need to continuously improve their forecasting
capabilities to ensure efficient production and inventory management. (Krishnan et al,
2020)

Supplier and Vendor Management: Efficient supplier and vendor management is

critical for operational efficiency. FMCG companies must establish strong relationships
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with suppliers, negotiate favorable contracts, and ensure timely and reliable deliveries.
Effective supplier performance measurement and evaluation systems can help identify

areas for improvement and foster long-term partnerships.

Continuous Improvement Culture: Achieving and sustaining operational efficiency
requires a culture of continuous improvement within the organization. FMCG companies
need to foster a mindset of innovation, encourage employee involvement, and establish

mechanisms for collecting and implementing suggestions for process optimization.

Operational efficiency is a critical factor for success in the FMCG industry. By
effectively managing resources, streamlining processes, and optimizing supply chain
operations, FMCG companies can achieve significant cost savings, enhance customer
satisfaction, and gain a competitive edge. Key performance indicators provide measurable
benchmarks to assess operational efficiency, and cross-docking emerges as a valuable
strategy to improve overall efficiency in the FMCG industry. Embracing operational
efficiency as a core principle can empower FMCG organizations to thrive in today's

dynamic and demanding market landscape. (Wanganoo & Shukla, 2020)

In the dynamic and highly competitive FMCG industry, operational efficiency is a
key driver of success. By focusing on operational efficiency and leveraging key
performance indicators, FMCG companies can streamline their processes, enhance
customer satisfaction, and achieve cost savings. Cross-docking emerges as a valuable
strategy for improving operational efficiency, enabling faster order fulfillment, reducing
inventory costs, enhancing supply chain visibility, and fostering collaboration with

suppliers and retailers. (Fatorachian & Kazemi, 2021)

However, FMCG companies must also address challenges related to supply chain
complexity, technology integration, demand forecasting, supplier management, and
fostering a culture of continuous improvement. By addressing these challenges and
embracing operational efficiency as a core principle, FMCG companies can position

themselves for sustained success in a rapidly evolving marketplace. (Hahn, 2020)
3.4 Inventory Management

Inventory management plays a crucial role in the fast-moving consumer goods

(FMCG) sector. Effective inventory management ensures that the right products are
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available in the right quantities at the right time, minimizing stock outs and ensuring high
levels of customer satisfaction. This literature review aims to discuss the role of inventory
management in the FMCG sector, with a particular focus on how cross-docking methods
can impact inventory levels, order fulfililment, and stock outs. Additionally, relevant

inventory management models and techniques will be explored. (Feng et al, 2018)
Role of Inventory Management in the FMCG Sector:

Inventory management is vital in the FMCG sector due to its unique characteristics.
FMCG products have a high turnover rate, short shelf life, and often face fluctuating
demand patterns. As a result, maintaining optimal inventory levels is essential to ensure
timely order fulfillment and avoid stock outs. Effective inventory management helps in
streamlining the supply chain, improving operational efficiency, and reducing costs. (Rejeb
et al, 2019)

One key aspect of inventory management is demand forecasting. Accurate demand
forecasting allows FMCG companies to estimate future demand patterns and adjust their
inventory levels accordingly. Various forecasting techniques, such as time series analysis,
regression analysis, and artificial intelligence-based algorithms, can be employed to predict
demand accurately. By using these techniques, companies can optimize their inventory
levels and reduce the risk of excess or insufficient stock. (Herczeg et al, 2018)

Another crucial factor in inventory management is inventory control. Inventory
control involves determining the optimal stock levels, reorder points, and safety stock
levels. This ensures that the right quantity of products is available to meet customer
demand while minimizing inventory carrying costs. Various inventory control models,
such as Economic Order Quantity (EOQ), Just-in-Time (JIT), and Material Requirements
Planning (MRP), can be utilized to strike a balance between inventory levels and costs.
(Plinere & Borisov, 2015)

Impact of Cross-Docking Methods on Inventory Levels:

Cross-docking is a logistics strategy that involves unloading incoming shipments
from suppliers and loading them directly onto outbound vehicles for immediate

distribution to customers or retail stores, bypassing the need for long-term storage in
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warehouses. Cross-docking can have a significant impact on inventory levels in the FMCG
sector. (Priniotakis & Argyropoulos, 2018)

Firstly, cross-docking reduces the need for holding high levels of inventory in
warehouses. Instead of storing products for extended periods, they are quickly transferred
from the inbound transportation vehicle to the outbound vehicle. This minimizes the time
products spend in inventory, leading to lower carrying costs and reduced inventory
obsolescence risks. (Song et al, 2020)

Secondly, cross-docking enables faster order fulfillment. By bypassing the traditional
warehousing process, products can be received, sorted, and shipped within a shorter time
frame. This allows FMCG companies to respond swiftly to customer orders and reduce

lead times, thereby improving customer satisfaction. (Bertsimas et al, 2016)

Thirdly, cross-docking can help mitigate the risk of stock outs. By reducing the time
products spend in inventory and expediting the distribution process, the likelihood of
running out of stock is minimized. This is important in the FMCG sector, where stock outs
can result in lost sales, dissatisfied customers, and damage to brand reputation. (Ahmadi et
al, 2019)

Relevant Inventory Management Models and Techniques:

Economic Order Quantity (EOQ): The EOQ model calculates the optimal order
quantity by balancing inventory holding costs and ordering costs. By determining the order
quantity that minimizes the total cost, FMCG companies can avoid excessive inventory
levels and reduce costs. (Perez et al, 2021)

Just-in-Time (JIT): JIT is a lean inventory management approach that aims to
minimize inventory levels by synchronizing production with demand. FMCG companies
adopting JIT focus on producing and delivering products in response to customer orders,

eliminating the need for excessive inventory. (Shen et al, 2016)

Vendor-Managed Inventory (VMI): VMI is a collaborative inventory management
approach where the supplier is responsible for monitoring and replenishing the inventory at
the retailer's or distributor's location. This helps in reducing stock outs and improves

supply chain coordination. (Oluwaseyi et al, 2017)
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ABC Analysis: ABC analysis categorizes products based on their value and
importance, allowing companies to prioritize inventory management efforts. A items,
which represent high-value products with significant sales, receive greater attention, while
C items, representing low-value items, are managed with less focus. (Inegbedion et al,
2019)

RFID Technology: Radio Frequency Identification (RFID) technology can be
utilized for real-time inventory tracking and management. RFID tags attached to products
enable accurate and efficient inventory monitoring, reducing the risk of stock outs and

improving supply chain visibility. (Tejesh & Neeraja, 2018)
Cross-Docking Methods and Order Fulfillment:

Cross-docking methods have a significant impact on order fulfillment in the FMCG
sector. Traditional warehousing involves storing products for extended periods before
fulfilling customer orders. However, cross-docking bypasses this storage process, allowing
for faster product transfer and shipment. This results in reduced lead times and improved
order fulfillment rates. (Chan et al, 2017)

By adopting cross-docking, FMCG companies can streamline their supply chain
operations and improve the overall efficiency of order processing. The inbound shipments
are quickly unloaded, sorted, and directly loaded onto outbound vehicles, minimizing
handling time and reducing the risk of errors or delays. This efficient transfer process
enables FMCG companies to fulfill customer orders rapidly, meeting tight delivery

schedules and enhancing customer satisfaction. (Mamani et al, 2017)

Furthermore, cross-docking allows for better coordination and collaboration between
suppliers and retailers. Through real-time information sharing and effective
communication, suppliers can ensure that the right products are shipped at the right time to
meet retailer demands. This synchronization between suppliers and retailers minimizes
inventory holding costs and reduces the risk of overstocking or stock outs. As a result,
FMCG companies can maintain optimal inventory levels and improved order fulfillment
rates. (Gallino et al, 2017)

Impact of Cross-Docking on Stock outs:
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Stock outs, or situations where a product is out of stock when demanded by a
customer, can have detrimental effects on the FMCG sector. They can result in lost sales,
dissatisfied customers, and damaged brand reputation. Cross-docking methods can play a

crucial role in mitigating the risk of stock outs. (Muchaendepi et al, 2019)

By reducing the time products spend in inventory, cross-docking minimizes the
likelihood of stock outs. Traditional warehousing involves longer storage durations,
increasing the chances of products running out of stock before they are replenished. In
contrast, cross-docking enables a faster turnaround time, ensuring that products move
swiftly through the supply chain and reach the customer without delay. (Marklund &
Berling, 2017)

In addition, cross-docking improves supply chain visibility and enhances inventory
monitoring capabilities. Real-time tracking systems and advanced technologies, such as
barcode scanning or RFID, can be employed during the cross-docking process to monitor
product movement and inventory levels accurately. This visibility allows FMCG
companies to identify potential stock outs in advance and take proactive measures to

replenish stock or adjust production schedules accordingly. (Ho et al, 2021)

By minimizing stock outs through effective cross-docking methods, FMCG
companies can maintain high levels of customer satisfaction. Customers can rely on the
availability of their preferred products, resulting in repeat purchases and brand loyalty.

Safety Stock: Safety stock refers to the additional inventory held as a buffer to
mitigate unexpected fluctuations in demand or supply disruptions. FMCG companies can
strategically determine safety stock levels based on factors such as lead time variability,
demand volatility, and desired service levels. By maintaining adequate safety stock,
companies can reduce the risk of stock outs during uncertainty. (Sarkar, S., & Kumar,
2015)

Collaborative Planning, Forecasting, and Replenishment (CPFR): CPFR is a
collaborative inventory management approach that involves shared forecasting and
replenishment planning between suppliers and retailers. Through joint planning and
information sharing, FMCG companies can synchronize their inventory levels and ensure
efficient replenishment, reducing stock outs and enhancing overall supply chain

performance. (Dillon et al, 2017)
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Continuous Replenishment: Continuous replenishment is a strategy where products
are continuously replenished based on actual sales data or predefined inventory triggers.
This approach eliminates the need for periodic order placements and reduces the risk of
stock outs by maintaining a steady supply of products based on real-time demand

information. (Panigrahi et al, 2017)

Cross-Docking Optimization Models: Various mathematical models, such as the
vehicle routing problem or the cross-docking location-allocation problem, can be
employed to optimize cross-docking operations. These models consider factors such as
transportation costs, handling time, and product characteristics to determine the most
efficient cross-docking configurations, resulting in improved inventory management and

order fulfillment.

The effective inventory management is essential for FMCG companies to meet
customer demands, minimize stock outs, and ensure timely order fulfillment. Cross-
docking methods have a significant impact on inventory levels, order fulfillment, and stock
outs by reducing warehousing requirements, enabling faster product transfer, and

improving supply chain coordination. (Chen et al, 2019)

By implementing relevant inventory management models and techniques such as
EOQ, JIT, VMI, ABC analysis, RFID technology, safety stock, CPFR, continuous
replenishment, and cross-docking optimization models, FMCG companies can optimize
their inventory management processes. These strategies help in achieving efficient supply
chain operations, reducing costs, and providing superior customer service. By continuously
evaluating and improving their inventory management practices, FMCG companies can
stay competitive in the dynamic and fast-paced industry. (Tsai & Chen, 2017)

3.5 Indian FMCG Sector

The Fast-Moving Consumer Goods (FMCG) sector plays a pivotal role in the Indian
economy, being one of the largest and fastest-growing sectors. FMCG products are those
that are consumed frequently and are relatively low-cost, such as food and beverages,
personal care products, household items, and tobacco. (Sen & Chaudhuri, 2017)

Growth of the FMCG Sector in India: The FMCG sector in India has witnessed

significant growth over the past few decades. One of the key drivers of this growth is the

24



rising population, particularly the middle-class segment with increasing disposable
incomes. The changing consumer preferences and lifestyles have also contributed to the
growing demand for FMCG products. Additionally, urbanization, increasing literacy, and
expansion of organized retail have further fueled the growth of the sector. (Gangil &
Nathani, 2018)

Market Structure and Key Players: The FMCG market in India is highly
competitive and characterized by the presence of both domestic and multinational
companies. Several major players dominate the market, including Hindustan Unilever
Limited (HUL), Procter & Gamble (P&G), Nestlé, ITC Limited, and Britannia Industries.
These companies have established strong distribution networks and brand recognition,

giving them a competitive edge. (Mahajan, 2020)

Rural Market Potential: While urban areas have traditionally been the primary
market for FMCG products, rural areas offer immense untapped potential. The rural market
in India is vast, with a significant population that is gradually gaining purchasing power.
Companies have started focusing on rural penetration strategies, including innovative
marketing techniques, product localization, and distribution channel expansion, to tap into
this potential. (Singh & Misra, 2018)

Distribution and Supply Chain Management: Efficient distribution and supply
chain management are critical for the success of FMCG companies. Due to the vast
geographic expanse of India, reaching remote areas with limited infrastructure can be
challenging. However, advancements in logistics and supply chain technologies have
helped companies streamline their operations and improve product availability and
delivery efficiency. (Naik & Sudina, 2017)

Consumer Behavior and Brand Loyalty: Understanding consumer behavior is
essential for FMCG companies to develop effective marketing strategies. Indian consumers
are price-sensitive and often seek value for money. Brand loyalty is also a significant
factor influencing consumer choices, with established brands enjoying a strong competitive
advantage. Companies invest in market research and product innovation to align with

changing consumer preferences and maintain customer loyalty. (Trivedi, 2018)

Regulatory Environment: The FMCG sector in India is subject to various

regulations, including labeling requirements, quality standards, and advertising guidelines.
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The Food Safety and Standards Authority of India (FSSAI) regulates the quality and safety
of food products, while the Advertising Standards Council of India (ASCI) oversees
advertising practices. Compliance with these regulations is crucial for companies operating
in the FMCG sector. (Banerjee, 2015)

Challenges and Future Outlook: Despite its growth and potential, the FMCG
sector in India faces several challenges. These include intense competition, price
sensitivity, distribution complexities, and changing consumer preferences. Moreover, the
COVID-19 pandemic has posed additional challenges, such as supply chain disruptions
and shifts in consumer buying behavior. However, the sector is expected to rebound
strongly as the economy recovers, and companies adapt to the evolving market dynamics.
(Azhagaiah, R., & Gejalakshmi, 2015)

Marketing and Advertising Strategies: Marketing and advertising play a crucial
role in promoting FMCG products and creating brand awareness. Companies adopt various
strategies to reach their target audience effectively. Television, print media, digital
marketing, and social media platforms are commonly used to advertise FMCG products.
Additionally, companies invest in promotional activities, such as celebrity endorsements,
in-store displays, and attractive packaging and drive sales. (Thangaraja, 2015)

E-commerce and Digital Transformation: The rapid growth of e-commerce has
had a profound impact on the FMCG sector in India. Online platforms provide consumers
with convenience, wide product choices, and competitive pricing. Many FMCG companies
have recognized the importance of e-commerce and established their online presence or
partnered with e-commerce platforms to leverage the digital market. This digital
transformation has allowed companies to reach a broader customer base and enhance
customer engagement through personalized marketing and targeted promotions.
(Shrivastava et al, 2018)

Innovation and Product Development: Innovation and product development are
essential for FMCG companies to stay competitive and meet evolving consumer demands.
Companies invest in research and development to introduce new and improved products,
cater to changing preferences, and differentiate themselves from competitors. Innovation

can take various forms, including product formulation, packaging design, and sustainable
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practices. FMCG companies also focus on developing products that align with health and
wellness trends, such as organic and natural products. (GejaLakshmi & Azhagaiah, 2015)

Sustainability and Corporate Social Responsibility (CSR): In recent years,
sustainability and corporate social responsibility have gained prominence in the FMCG
sector. Consumers are increasingly conscious of environmental and social issues, and they
prefer brands that prioritize sustainability and ethical practices. FMCG companies are
actively adopting sustainable sourcing, reducing waste, and supporting social initiatives to
enhance brand image and attract environmentally conscious consumers. (Khan, 2017)

Impact of COVID-19 Pandemic: The COVID-19 pandemic has had a significant
impact on the FMCG sector in India. The nationwide lockdowns and restrictions disrupted
supply chains, manufacturing operations, and distribution networks. Consumer behavior
also underwent changes, with a shift towards online shopping, increased demand for
hygiene products, and a focus on health and wellness. FMCG companies had to quickly
adapt to these changes, ensuring product availability, implementing safety protocols, and

leveraging digital platforms to connect with consumers. (Pinto et al, 2022)

Government Initiatives and Policies: The Indian government has introduced
various initiatives and policies to support the FMCG sector's growth and development.
Initiatives such as Make in India, Goods and Services Tax (GST), and ease of doing
business reforms have aimed to attract investment, improve manufacturing capabilities,
and streamline the taxation system. The government's focus on rural development,
infrastructure enhancement, and digital connectivity also provides opportunities for FMCG

companies to expand their reach and tap into new markets. (Alie et al, 2019)

Future Prospects and Opportunities: The FMCG sector in India is expected to
continue its growth trajectory in the coming years. Factors such as a growing population,
rising disposable incomes, urbanization, and the expanding middle-class segment will
drive the demand for FMCG products. The penetration of organized retail, e-commerce,
and rural market development will further contribute to the sector's growth. However,
companies need to adapt to changing consumer preferences, invest in digital technologies,

and focus on sustainability to capitalize on future opportunities. (Saqib & Shah, 2022)

The FMCG sector in India has witnessed robust growth due to factors such as

population growth, rising disposable incomes, and changing consumer preferences. The

27



market is highly competitive, with both domestic and multinational players vying for
market share. The sector's future prospects remain optimistic, especially with the untapped
potential in rural markets. However, companies must navigate challenges such as intense
competition and evolving consumer behavior to sustain growth and profitability. (Prashar,
2022)

3.6 Green Supply Chain Management

In recent years, the concept of sustainability has gained significant attention in
various industries, including logistics. As concerns about environmental degradation and
climate change continue to grow, companies are increasingly focusing on adopting
sustainable practices within their supply chains. This literature review aims to explore the
environmental impact of cross-docking methods and their potential contribution to
sustainable logistics practices in the Fast-Moving Consumer Goods (FMCG) sector.
Additionally, we will discuss relevant initiatives, regulations, and best practices aimed at
reducing carbon footprints and optimizing resource utilization in this context. (Tseng et al,
2019)

Sustainable Logistics and Green Supply Chain Management:

Defining Sustainable Logistics: Sustainable logistics refers to the management of the
flow of goods and services with a focus on minimizing environmental impact and
promoting social responsibility. It encompasses various aspects, such as reducing carbon
emissions, optimizing transportation networks, and resource efficiency. (Fahimnia et al,
2015)

Green Supply Chain Management (GSCM): Green Supply Chain Management
aims to integrate sustainable practices into all stages of the supply chain. This approach
considers not only environmental concerns but also social and economic factors. By
adopting GSCM principles, companies can achieve improved environmental performance,

cost savings, and enhanced brand reputation. (Masudin et al, 2018)
Cross-Docking Methods and Sustainability:

Understanding Cross-Docking: Cross-docking is a logistics strategy that involves

unloading incoming goods from one vehicle and directly loading them onto outbound
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vehicles with minimal or no storage in between. This technique eliminates the need for

long-term warehousing and reduces the overall handling time and costs. (Radasanu, 2016)
Environmental Benefits of Cross-Docking:

Reduced Transportation Distance: By minimizing storage time and reducing the need
for intermediate storage facilities, cross-docking can significantly reduce transportation
distances, thereby reducing fuel consumption and greenhouse emissions. (Saedi et al,
2016)

Lower Energy Consumption: Compared to traditional warehousing practices, cross-
docking requires less energy for material handling and inventory management, leading to

lower energy consumption and associated environmental impacts.

Enhanced Vehicle Load Efficiency: Cross-docking enables more efficient use of
transportation vehicles by consolidating shipments and optimizing load capacity, resulting

in fewer trips and reduced carbon emissions. (Jaggernath & Khan, 2015)
Initiatives and Regulations Promoting Sustainable Logistics:

Corporate Sustainability Initiatives: Many companies in the FMCG sector have
recognized the importance of sustainability and have implemented various initiatives to
reduce their environmental footprint. These initiatives include: implementation of eco-
friendly packaging materials, adoption of energy-efficient transportation vehicles, and
promotion of recycling and waste reduction programs. (Teixeira et al, 2016)

Government Regulations: Government bodies worldwide have introduced
regulations and policies to encourage sustainable logistics practices. These regulations
include: emission standards for transportation vehicles, mandatory carbon reporting and
reduction targets, and financial incentives for adopting green technologies. (Singh &
Trivedi, 2016)

Best Practices for Sustainable Logistics in the FMCG Sector:

Collaborative Planning and Forecasting: Collaborative planning and forecasting
enable better synchronization between supply and demand, minimizing waste and

optimizing transportation routes, thus reducing the carbon footprint.
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Efficient Route Planning and Vehicle Utilization: Optimizing transportation routes
and maximizing vehicle load capacity can significantly reduce fuel consumption and
emissions. Utilizing advanced route optimization software and adopting practices like

backhauling and milk runs can further enhance efficiency. (Vanalle et al, 2017)

Reverse Logistics and Recycling Programs: Implementing effective reverse
logistics processes and recycling programs enables the recovery and reuse of materials,
reducing waste and conserving resources. This includes recycling packaging materials and
properly disposing of hazardous waste. (Dubey et al, 2017)

Adoption of Green Technologies: Integrating innovative technologies, such as
electric vehicles, autonomous logistics systems, and renewable energy sources, can help

reduce carbon emissions and enhance overall sustainability in the FMCG sector.

Warehouse Design and Energy Efficiency: Designing warehouses with energy-
efficient features, such as natural lighting, insulation, and energy management systems, can
contribute to reducing energy consumption and operating costs. Additionally,
implementing sustainable practices like rainwater harvesting and solar panels can further

enhance resource utilization and sustainability. (Yildiz & Sezen, 2019)

Collaboration and Partnerships: Collaboration among supply chain stakeholders,
including manufacturers, retailers, and logistics service providers, can lead to shared
resources, optimized transportation networks, and reduced carbon emissions. Collaborative
initiatives, such as sharing transportation capacity and consolidating shipments, promote

sustainability by minimizing empty miles and improving efficiency. (Chin et al, 2015)

Green Packaging: The FMCG sector heavily relies on packaging materials, making
it essential to adopt eco-friendly and recyclable options. Using lightweight materials,
eliminating unnecessary packaging, and promoting the recycled content can significantly
reduce waste and contribute to sustainable logistics practices. (Tumpa et al, 2019)

Challenges and Barriers: While sustainable logistics practices offer numerous
benefits, there are several challenges and barriers that companies may face when

implementing them in the FMCG sector.

Cost Considerations: Investing in green technologies, infrastructure, and training can

involve significant upfront costs for companies. Financial constraints and the perception
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that sustainable practices are costly can hinder the adoption of sustainable logistics
practices.

Lack of Standardization and Metrics: There is a lack of standardized frameworks and
metrics to measure and compare the environmental performance of logistics operations.
This can make it challenging for companies to assess their sustainability efforts accurately

and benchmark against industry standards. (Younis et al, 2016)

Complex Supply Chain Networks: FMCG supply chains often involve multiple
stakeholders and complex networks, making it difficult to implement sustainable practices
uniformly. Coordinating and aligning sustainability goals and practices across the entire

supply chain can be a complex task. (Oliveira et al, 2018)

Regulatory and Policy Challenges: While government regulations and policies play a
crucial role in promoting sustainable logistics, conflicting regulations across regions or
countries can create challenges for companies operating globally. Compliance with diverse
regulations and adapting to changing policies can be time-consuming and resource-

intensive.

Future Trends and Opportunities: The FMCG sector will continue to witness

advancements and opportunities in sustainable logistics practices.

Automation and Robotics: The adoption of automation and robotics technologies,
such as automated guided vehicles and robotic picking systems, can enhance efficiency,
reduce energy consumption, and improve sustainability in operations. (Malviya & Kant,
2015)

Internet of Things (loT) and Data Analytics: 10T devices and data analytics can
provide real-time visibility and insights into supply chain operations, enabling better
decision-making and optimization. This can lead to more efficient transportation routes,

reduced waste, and enhanced sustainability. (Jabbour & Sousa, 2016)

Circular Economy and Product Life Cycle: Implementing circular economy
principles, including product life extension, repair, and remanufacturing, can contribute to
reducing waste and conserving resources. Companies can explore to collaborate with

customers and suppliers to implement closed-loop systems. (Suryanto et al, 2018)
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Renewable Energy Adoption: The integration of renewable energy sources, such as
solar and wind power, can help companies achieve carbon neutrality and reduce
dependence on fossil fuels for transportation and warehouse operations. (Khan & Qianli,
2017)

The sustainable logistics practices have become crucial for businesses operating in
the FMCG sector, with a particular focus on reducing the environmental impact. Cross-
docking methods have emerged as an effective strategy to achieve sustainability goals by
reducing transportation distances, minimizing energy consumption, and optimizing

resource utilization. (Sharma et al, 2017)

Moreover, initiatives, regulations, and best practices further promote sustainable
logistics by encouraging collaboration, efficient route planning, reverse logistics, and the
adoption of green technologies. By embracing these practices, companies can not only
mitigate their carbon footprint but also gain a competitive advantage and meet the growing
consumer demand for environmentally responsible products and services. (Zhao et al,
2017)

3.7 Case Study

The fast-moving consumer goods (FMCG) sector faces intense competition and
requires streamlined operations to meet customer demands efficiently. In recent years,
cross-docking has emerged as a prominent strategy for enhancing operational efficiency in
FMCG supply chains. Cross-docking involves the direct transfer of goods from inbound to
outbound transportation without the need for long-term storage. This literature review aims
to analyze case studies and best practices from the FMCG sector where cross-docking has
been successfully implemented. By highlighting key findings, lessons learned, and success
factors, this review provides insights into the benefits and challenges associated with cross-

docking implementation in FMCG supply chains. (Anupama et al, 2022)
Cross-Docking: A Brief Overview:

Before delving into the case studies and best practices, it is essential to understand
the concept of cross-docking and its potential benefits. Cross-docking involves the
consolidation of inbound shipments from suppliers and immediate distribution to outbound

vehicles heading towards the end customers. This strategy eliminates the need for storage
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and reduces handling and inventory costs. Additionally, cross-docking enables faster order
fulfillment, improves product freshness, and reduces delivery lead times. (Akkerman et al,
2022)

Case Study 1: ITC Limited’s Cross-Docking Implementation:

ITC Limited, a leading FMCG company, successfully implemented cross-docking to
improve operational efficiency. The company established a centralized cross-docking
facility strategically located near major suppliers and distribution centers. By analyzing

their case, several key findings emerge:

Improved Order Fulfillment: Cross-docking reduced order processing time, enabling
ITC Limited to fulfill customer orders more rapidly. This improvement resulted in

enhanced customer satisfaction and increased market competitiveness.

Cost Reduction: The implementation of cross-docking significantly reduced storage
costs and inventory holding expenses. With reduced storage requirements, ITC Limited

was able to allocate resources more efficiently, leading to overall cost savings.

Supply Chain Collaboration: ITC Limited fostered close collaboration with suppliers
and retailers to ensure smooth cross-docking operations. Effective communication and

coordination among supply chain partners were crucial in achieving success.

Technology Integration: ITC Limited employed advanced warehouse management
systems (WMS) and transportation management systems (TMS) to track and manage
goods throughout the cross-docking process. The integration of technology played a vital

role in optimizing operations and enhancing visibility across the supply chain.
Case Study 2: Future Retail Limited's Cross-Docking Success:

Future Retail Limited, operating a vast network of stores, successfully implemented
cross-docking to streamline their supply chain operations. Their case study reveals the

following key lessons learned:

Network Design Optimization: Future Retail Limited conducted an extensive
analysis of their supply chain network to identify optimal locations for cross-docking
facilities. The strategic placement of these facilities allowed for efficient goods
consolidation and distribution.
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Standardized Processes: To ensure smooth cross-docking operations, Future Retail
Limited implemented standardized processes and procedures across their entire supply
chain network. This standardization helped eliminate bottlenecks and improved overall

efficiency.

Staff Training and Engagement: The successful implementation of cross-docking
relied on well-trained staff who understood the importance of their role in the process.
Future Retail Limited invested in comprehensive training programs to equip their
employees with the necessary skills and knowledge.

Continuous Improvement: Future Retail Limited embraced a culture of continuous
improvement, regularly monitoring performance metrics and seeking opportunities for
optimization. This commitment to continuous improvement allowed them to fine-tune their

cross-docking operations and maintain a competitive edge.
Success Factors in Cross-Docking Implementation:

Based on the case studies and best practices analyzed, several success factors in

cross-docking implementation in the FMCG sector emerge:

Strategic Network Design: An optimal network design with well-placed cross-
docking facilities is crucial for efficient goods consolidation and distribution.

Effective Collaboration: Close collaboration and coordination among supply chain
partners, including suppliers, retailers, and logistics service providers, are essential for

successful cross-docking implementation. (Serrano et al, 2021)

Technology Integration: Leveraging advanced technologies, such as WMS and TMS,

enables real-time tracking, improves visibility, and enhances operational efficiency.

Standardized Processes: Implementing standardized processes and procedures
ensures consistency and minimizes errors, leading to smoother cross-docking operations.
(Torbali & Alpan, 2022)

Staff Training and Engagement: Investing in comprehensive training programs and

fostering employee engagement helps create a knowledgeable and motivated workforce.
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Continuous Improvement: Embracing a culture of continuous improvement allows
for the identification of optimization opportunities and the ability to adapt to evolving
market conditions. Regular monitoring of performance metrics, feedback loops, and data
analysis can help identify areas for improvement and enhance cross-docking operations

further.

Supplier Collaboration: Close collaboration with suppliers is crucial for cross-
docking success. By aligning their processes and schedules with suppliers, FMCG
companies can ensure timely and accurate deliveries, reducing lead times and inventory
levels. (Tirkolaee et al, 2020)

Flexibility and Scalability: Cross-docking operations should be designed with
scalability and flexibility in mind. As business needs change, the ability to adjust the
capacity of cross-docking facilities, accommodate varying shipment sizes, and adapt to

fluctuations in demand is vital for sustaining operational efficiency.

Risk Mitigation Strategies: Effective risk management strategies are essential for
cross-docking implementation. Potential risks, such as supplier delays, transportation
disruptions, or quality control issues, should be identified and addressed proactively to

minimize their impact on operations. (Resat et al, 2021)
Best Practices in Cross-Docking Implementation:

Drawing from the case studies and success factors, the following best practices can

be identified for successful cross-docking implementation in the FMCG sector:

Thorough Planning: A well-designed implementation plan that considers network
design, facility locations, transportation routes, and collaboration agreements with

suppliers and retailers is crucial for smooth cross-docking operations. (Corsten et al, 2020)

Clear Communication: Effective communication and information sharing among all
supply chain stakeholders play a pivotal role in ensuring the timely and accurate flow of
goods through the cross-docking process. Utilizing technology platforms, such as
electronic data interchange (EDI) or cloud-based systems, can facilitate seamless

communication.
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Performance Monitoring: Establishing key performance indicators (KPIs) and
regularly monitoring performance against these metrics is vital for measuring the
effectiveness of cross-docking operations. This data-driven approach allows for identifying

areas of improvement and making informed decisions. (Aglan & Ashour, 2020)

Training and Education: Providing comprehensive training programs and continuous
education to employees involved in cross-docking operations can enhance their skills and
knowledge. This, in turn, improves efficiency, reduces errors, and ensures smooth process

execution. (Nogueira et al, 2020)

Collaboration with Technology Providers: Engaging with technology providers who
specialize in supply chain management systems can assist FMCG companies in
implementing appropriate software solutions tailored to their cross-docking needs. Such

systems can automate processes, improve visibility, and optimize resource allocation.

Performance-Based Partnerships: Establishing performance-based partnerships with
logistics service providers can align incentives and promote the continuous improvement
of cross-docking operations. These partnerships can include shared risk-sharing models,

performance-based contracts, and mutually beneficial goals. (Nurprihatin et al, 2021)

Continuous Evaluation and Adaptation: Cross-docking implementation should not be
seen as a one-time project. Regular evaluation, analysis, and adjustment of processes based
on changing market dynamics, customer demands, and technological advancements are

crucial to maintaining and improving operational efficiency. (Battarra et al, 2022)

Cross-docking implementation in the FMCG sector has proven to be an effective
strategy for enhancing operational efficiency, reducing costs, and improving customer
satisfaction. Through the analysis of case studies and best practices, it is evident that
strategic network design, effective collaboration, technology integration, standardized
processes, staff training, continuous improvement, and risk mitigation are key success

factors.

By adopting these practices, FMCG companies can optimize their cross-docking
operations and gain a competitive edge in the dynamic market. Implementing cross-
docking requires careful planning, clear communication, performance monitoring, and

collaboration with technology providers and logistics partners. Continuous evaluation and
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adaptation ensure the sustainability and long-term success of cross-docking
implementation in the FMCG sector. (Mishra, 2021)
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4. Practical Part

A survey was conducted among the employees of the FMCG sector, involving the
distribution of 210 questionnaires. Among the distributed questionnaires, 196 were
successfully collected from the respondents, while 14 were not retrieved. The response rate
amounted to 93 percent, indicating a significant portion of the respondents’ viewpoints

were captured. This signifies a commendable response rate.

4.1 Demographic Analysis

Gender
Gender

140 127
120
100

80 69 65

60

20 35
: _

0
Frequency Percentage

B Male ®Female

Graph 1 Gender
Source: Based on primary data analysed by authors

In the research study on the optimization of logistic cross-docking methods in
operational efficiency for the FMCG sector, a total of 196 participants from various levels
of employment, including senior, junior, and management staff, were involved. The table
above presents the distribution of respondents based on their gender. Out of the total
participants, 127 were male, accounting for 65% of the sample. On the other hand, 69

participants were female, representing 35% of the sample.

It is evident that the majority of respondents were male, comprising a significant
proportion of the overall participant pool. This gender distribution highlights the need for

considering gender-related factors and perspectives while analysing and drawing
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conclusions from the research findings. By understanding the gender dynamics within the
study, researchers can explore potential variations and implications of the optimization of
logistic cross-docking methods in the FMCG sector across different genders, enabling a

more comprehensive analysis of the research results.

Age
Age
100
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60 54
40 37
30 28
19 17
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0
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Graph 2 Age

Source: Based on primary data analyzed by authors

In the research study on the optimization of logistic cross-docking methods in
operational efficiency for the FMCG sector, the age distribution of the 196 participants was
analysed. The table above presents the frequencies and percentages of respondents in
different age groups. Among the participants, 54 individuals fell within the age range of 18
to 25, accounting for 28% of the sample. The largest age group was 26 to 40, consisting of
88 participants and representing 45% of the sample. The age range of 41 to 55 included 37
respondents, making up 19% of the sample. Lastly, the age group of 55 and above
comprised 17 participants, constituting 9% of the sample.

This age distribution reveals a diverse range of participants in terms of their age,
indicating representation across different stages of professional experience and career
levels. By considering the age composition, researchers can potentially uncover variations
in perspectives, attitudes, and experiences related to the optimization of logistic cross-

docking methods in the FMCG sector. It allows for a comprehensive analysis of how age
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may influence the operational efficiency of cross-docking methods, ultimately contributing
to a more nuanced understanding of the research findings.

Education
Education
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Graph 3 Education

Source: Based on primary data analyzed by authors

In the research study on the optimization of logistic cross-docking methods in
operational efficiency for the FMCG sector, the education level of the 196 participants was
examined. The table above presents the frequencies and percentages of respondents based
on their education. Among the participants, 54 individuals held a Bachelor's degree,
representing 28% of the sample. The majority of participants, 96 individuals, possessed a
Master's degree, accounting for 49% of the sample. The education level of Diploma was
reported by 34 respondents, comprising 17% of the sample. Lastly, 12 participants had a

Certification, making up 6% of the sample.

This education distribution demonstrates a diverse educational background among
the participants, indicating a mix of academic qualifications and professional development.
By considering the education level of the participants, researchers can gain insights into the
potential relationship between educational qualifications and the optimization of logistic
cross-docking methods in the FMCG sector. It allows for a comprehensive analysis of how
different levels of education may contribute to operational efficiency and the

implementation of cross-docking methods within the industry. Understanding the
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educational background of the participants provides valuable context for interpreting and

drawing conclusions from the research findings.

Experience
Experience

90 30
80
70
60 51
50 a1 43
40
30 22 22 28
20 11
- Im 1 1l

0

Less than 3 Years 3to 5 Years 5to 10 Years More than 10 Years

B Frequency M Percentage

Graph 4 Experience

Source: Based on primary data analyzed by authors

In the research study on the optimization of logistic cross-docking methods in
operational efficiency for the FMCG sector, the level of experience of the 196 participants
was examined. The table above presents the frequencies and percentages of respondents
based on their experience. Among the participants, 22 individuals had less than 3 years of
experience, accounting for 11% of the sample. The majority of participants, 80 individuals,
had 3 to 5 years of experience, representing 41% of the sample. The experience range of 5
to 10 years was reported by 43 respondents, comprising 22% of the sample. Lastly, 51

participants had more than 10 years of experience, making up 26% of the sample.

This experience distribution indicates a varied level of professional experience
among the participants, highlighting the inclusion of individuals with different levels of
expertise and knowledge in the FMCG sector. By considering the participants' experience,
researchers can explore potential differences and perspectives related to the optimization of
logistic cross-docking methods. This allows for a comprehensive analysis of how varying
levels of experience may influence operational efficiency and the implementation of cross-

docking methods in the industry. Understanding the experience level of the participants
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provides valuable insights into the potential impact of experience on the research findings

and recommendations.
4.2 Descriptive Analysis

Direct-to-line Logistics

Direct-to-Line Logistics Mean SD Rank
Global inventory control policies in place 4.03 0.02 4
Warehouse management prevents production stock-
3.62 0.45 9
outs
Timely raw material arrival at warehouse 3.74 0.03 7
Coordinated inventory administration improves
o 4.17 0.94 2
productivity, reduces defects
Low inventory handling costs boost production
) 3.86 0.52 6
capacity
Insufficient resources hinder direct-to-line logistics 4.13 0.85 3
Efficient goods movement reduces direct costs 4.21 0.85 1
Effective inventory control cuts overhead costs 3.97 0.36 5
Modern transportation management reduces accident
. 3.65 0.18 8
risks

Table 1 Direct-to-line Logistics

Source: Based on primary data analyzed by authors
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Direct-to-line Logistics
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Source: Based on primary data analyzed by authors

In the research study on the optimization of logistic cross-docking methods in
operational efficiency for the FMCG sector, the mean, standard deviation, and rank of
research items related to Direct-to-Line Logistics were analysed. The table above presents

these measures for each research item.

Among the research items, "Efficient goods movement reduces direct costs" had the
highest mean score of 4.21, indicating that participants generally agreed with the
statement. This research item ranked first in terms of its mean score, suggesting that
efficient goods movement is perceived as a crucial factor in optimizing logistic cross-

docking methods.

The research item "Coordinated inventory administration improves productivity,
reduces defects” received a mean score of 4.17, ranking it second. This indicates that
participants recognized the value of coordinated inventory administration in enhancing

productivity and reducing defects in the FMCG sector.

"Insufficient resources hinder direct-to-line logistics” obtained a mean score of
4.13, placing it in the third rank. This suggests that participants perceived a lack of

resources as a hindrance to the effective implementation of direct-to-line logistics.
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"Global inventory control policies in place™" obtained a mean score of 4.03, placing it in the
fourth rank. This indicates that participants acknowledged the importance of having global

inventory control policies in place for optimizing logistic cross-docking methods.

Other research items, such as "Effective inventory control cuts overhead costs"”
(mean = 3.97), "Low inventory handling costs boost production capacity” (mean = 3.86),
and "Timely raw material arrival at warehouse” (mean = 3.74), ranked fifth, sixth, and
seventh, respectively. These research items highlight the relevance of effective inventory
control, low inventory handling costs, and timely raw material arrival in optimizing logistic

cross-docking methods.

The research items "Warehouse management prevents production stock-outs
(mean = 3.62) and "Modern transportation management reduces accident risks" (mean =
3.65) obtained lower mean scores, ranking eighth and ninth, respectively. These research
items indicate areas that may require more attention in the context of optimizing logistic

cross-docking methods.

Overall, the mean scores, standard deviations, and ranks of the research items
provide insights into the perceptions and priorities of the participants regarding various
aspects of Direct-to-Line Logistics. These findings can inform further analysis and
decision-making in optimizing logistic cross-docking methods in the FMCG sector,
helping researchers and practitioners focus on key areas of improvement and resource

allocation.

Direct-to-customer Logistics

Direct-to-customer Logistics
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Graph 6 Direct-to-customer Logistics

Source: Based on primary data analyzed by authors
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Direct-to-Customer Logistics Mean SD Rank
Shorter shipment time ensures prompt customer
4.19 0.09 3
supply
Low inventory handling cost enhances customer
o 4.29 0.15 1
satisfaction
Inventory cost control reduces supply chain
Y PP 4.10 0.41 4
management burden
Inventory carrying cost impacts product pricing 3.42 0.80 12
Efficient warehouse management reduces overhead
3.35 0.48 14
costs
Transportation cost affects goods pricing 3.89 0.31 6
Lower transportation cost provides competitive
4.27 0.58 2
advantage
Timely delivery gives competitive edge over rivals 3.50 0.61 10
Inventory cost affects goods pricing 3.69 0.13 9
Reduced inventory cost improves service delivery 3.96 0.36 5
Effective warehousing reduces product defects 3.34 0.93 15
Warehousing cost influences product pricing 3.48 0.52 11
Supply chain planning enhances customer satisfaction 3.32 0.62 16
Supply chain planning improves service delivery 3.70 0.21 8
Timely delivery boosts customer loyalty and
Y y _ _ ya 3.79 0.13 7
satisfaction
Timely delivery impacts sales margins 3.37 0.26 13

Table 2 Direct-to-customer Logistics

Source: Based on primary data analyzed by authors

In the research study on the optimization of logistic cross-docking methods in
operational efficiency for the FMCG sector, the mean, standard deviation, and rank of
research items related to Direct-to-Customer Logistics were examined. The table above

presents these measures for each research item.

Among the research items, "Low inventory handling cost enhances customer

satisfaction” received the highest mean score of 4.29, indicating that participants strongly
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agreed with the statement. This research item ranked first, highlighting the significance of
low inventory handling costs in enhancing customer satisfaction within the FMCG sector.

The research item "Lower transportation cost provides a competitive advantage”
obtained a mean score of 4.27, placing it in the second rank. This suggests that participants
recognized the importance of having lower transportation costs as a means to gain a

competitive edge in the market.

"Shorter shipment time ensures prompt customer supply" received a mean score of
4.19, placing it in the third rank. This indicates that participants acknowledged the

importance of shorter shipment times in ensuring prompt supply to customers.

Other research items, such as "Inventory cost control reduces supply chain
management burden™ (mean = 4.10), "Reduced inventory cost improves service delivery"
(mean = 3.96), and "Inventory cost affects goods pricing” (mean = 3.69), ranked fourth,
fifth, and ninth, respectively. These research items highlight the relevance of effective
inventory cost management in improving service delivery and influencing pricing

decisions.

On the other hand, research items such as "Effective warehousing reduces product
defects” (mean = 3.34) and "Efficient warehouse management reduces overhead costs"
(mean = 3.35) obtained lower mean scores, ranking fifteenth and fourteenth, respectively.
These research items suggest areas that may require more attention in terms of optimizing
logistic cross-docking methods for direct-to-customer logistics.

Overall, the mean scores, standard deviations, and ranks of the research items shed
light on the perceptions and priorities of the participants regarding various aspects of
Direct-to-Customer Logistics. These findings can guide further analysis and decision-
making in optimizing logistic cross-docking methods for the FMCG sector, enabling

researchers and practitioners to focus on key areas of improvement and resource allocation.
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Operational Efficiency

Operational Efficiency Mean SD Rank
Cross-Docking logistics boost firm profitability 3.46 0.33 5
Direct-to-line and direct-to-customer methods enhance
) 3.88 0.69 3
sales margin
Direct-to-line and direct-to-customer methods improve
) ) 3.79 0.25 4
service delivery
Cross-Docking logistics enhance customer satisfaction 4.11 0.09 2
Direct-to-line and direct-to-customer logistics improve
) 4.25 0.29 1
production volume
Table 3 Operational Efficiency
Source: Based on primary data analyzed by authors
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Source: Based on primary data analyzed by authors

In the research study on the optimization of logistic cross-docking methods in

operational efficiency for the FMCG sector, the mean, standard deviation, and rank of

research items related to Operational Efficiency were examined. The table above presents

these measures for each research item.

Among the research items, "Direct-to-line and direct-to-customer logistics improve

production volume" received the highest mean score of 4.25, indicating that participants
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strongly agreed with the statement. This research item ranked first, highlighting the
perception that implementing direct-to-line and direct-to-customer logistics methods

positively impacts production volume within the FMCG sector.

The research item "Cross-Docking logistics enhance customer satisfaction”
obtained a mean score of 4.11, placing it in the second rank. This suggests that participants

recognized the positive impact of cross-docking logistics on customer satisfaction.

The research item "Direct-to-line and direct-to-customer methods enhance sales
margin" received a mean score of 3.88, placing it in the third rank. This indicates that
participants acknowledged the potential of direct-to-line and direct-to-customer methods to

improve sales margins for FMCG companies.

Other research items, such as "Direct-to-line and direct-to-customer methods
improve service delivery” (mean = 3.79) and "Cross-Docking logistics boost firm
profitability” (mean = 3.46), ranked fourth and fifth, respectively. These research items
highlight the perception that direct-to-line and direct-to-customer methods can enhance

service delivery and boost firm profitability within the FMCG sector.

Overall, the mean scores, standard deviations, and ranks of the research items
provide insights into the participants' perceptions regarding the impact of different logistic
cross-docking methods on operational efficiency in the FMCG sector. These findings
indicate that the implementation of direct-to-line and direct-to-customer logistics methods
is perceived to have positive effects on production volume, sales margins, service delivery,
customer satisfaction, and firm profitability. These results can inform further analysis and
decision-making in optimizing logistic cross-docking methods for improved operational
efficiency in the FMCG sector, enabling researchers and practitioners to focus on key areas
that contribute to the overall success and profitability of companies in the industry.
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4.3 Hypothesis Analysis

Hypothesis 1

H1: Logistic Cross-Docking has no significant impact on operational efficiency.

Multiple R 0.71
R Square 405
Adjusted R Square 0.42
Standard Error 291
Observation 196
Level of Significance 0.05
Table 4 Hypothesis 1
Source: Based on primary data analyzed by authors
Hypothesis Df SS MS F Significance | Decision
Regression 18 516.57 | 222.82 31.67 0.00 Reject
Residual 178 748.43 11.56
Total 196 1265
Table 5 Hypothesis 1 (1)
Source: Based on primary data analyzed by authors
Hypothesis Coefficients | Standard Error | t-value p-value
Intercept 1.50 3.44 0.51 0.78
Direct-to-line Logistic 0.40 0.13 7.36 0.00
Direct-to-customer Logistic 0.37 0.16 4.05 0.00

Table 6 Hypothesis 1(2)
Source: Based on primary data analyzed by authors

The hypothesis analysis table above is for H1: Logistic Cross-Docking has no
significant impact on operational efficiency. This table presents the results of the
regression analysis conducted to assess the relationship between logistic cross-docking and

operational efficiency.

The multiple R value of 0.71 indicates a moderate positive correlation between
logistic cross-docking and operational efficiency. The R square value of 0.42 suggests that

42% of the variability in operational efficiency can be explained by logistic cross-docking.
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The adjusted R square value of 0.42 takes into account the number of predictors in
the model and indicates the proportion of the total variance in operational efficiency that

can be explained by logistic cross-docking after adjusting for other variables.

The standard error value of 2.91 represents the average amount of error in the
predicted operational efficiency based on the logistic cross-docking model. In terms of
hypothesis testing, the regression analysis yields a significant F-value of 31.67, indicating
that the logistic cross-docking model as a whole is significant in explaining the variance in
operational efficiency. Therefore, we reject the null hypothesis.

The coefficients table provides the estimates for the intercept and the predictors
(direct-to-line logistic and direct-to-customer logistic). The intercept has a coefficient of

1.50, but it is not statistically significant with a p-value of 0.78.

Both direct-to-line logistic and direct-to-customer logistics have statistically
significant coefficients. Direct-to-line logistic has a coefficient of 0.40 with a t-value of
7.36 and a p-value of 0.00, indicating a strong positive relationship with operational
efficiency. Direct-to-customer logistic has a coefficient of 0.37 with a t-value of 4.05 and a

p-value of 0.00, also indicating a significant positive relationship.

In summary, based on the hypothesis analysis, logistic cross-docking has a
significant impact on operational efficiency in the FMCG sector. Both direct-to-line
logistic and direct-to-customer logistic have positive effects on operational efficiency,
suggesting that the optimization of these cross-docking methods can lead to improved

operational efficiency in the industry.
Hypothesis 2

H2: Direct-to-line logistic has no significance impact on operational efficiency.

Variable Mean SD N R P Remarks

Operational Efficiency | 22.48 3.74 196 0.502 0.00 | Significant

Direct-to-line Logistic | 41.89 4.67

Table 7 Hypothesis 2

Source: Based on primary data analyzed by authors

The hypothesis analysis table above is for H2: Direct-to-line logistic has no

significant impact on operational efficiency. This table presents the descriptive statistics
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and the results of the hypothesis testing conducted to assess the relationship between
direct-to-line logistic and operational efficiency.

The mean operational efficiency score is 22.48, with a standard deviation of 3.74.
The mean score for direct-to-line logistic is 41.89. These statistics provide an overview of

the central tendency and variability of the data.

The Pearson correlation coefficient (R) between operational efficiency and direct-
to-line logistic is 0.502, indicating a moderate positive correlation between the two
variables. The p-value associated with this correlation coefficient is 0.00, indicating that
the correlation is statistically significant. Therefore, we can reject the null hypothesis and
conclude that direct-to-line logistic has a significant impact on operational efficiency in the
FMCG sector.

The significant correlation between direct-to-line logistic and operational efficiency
suggests that as the implementation of direct-to-line logistic methods increases, there is a
tendency for operational efficiency to improve. This finding implies that optimizing and
enhancing the direct-to-line logistic processes in the FMCG sector can lead to improved

operational efficiency.

Overall, the hypothesis analysis supports the idea that direct-to-line logistic has a
significant impact on operational efficiency in the FMCG sector. The positive correlation
observed between these variables indicates the potential benefits of implementing and
optimizing direct-to-line logistic methods in order to achieve greater operational efficiency

within FMCG companies.
Hypothesis 3

H3: Direct-to-customer logistic has no significance impact on operational efficiency.

Variable Mean SD N R P Remarks

Operational Efficiency 27.89 4.69 196 0.542 0.00 | Significant

Direct-to-customer Logistic | 64.52 6.33

Table 8 Hypothesis 3

Source: Based on primary data analyzed by authors

The hypothesis analysis table above is for H3: Direct-to-customer logistic has no

significant impact on operational efficiency. This table presents the descriptive statistics
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and the results of the hypothesis testing conducted to assess the relationship between
direct-to-customer logistic and operational efficiency.

The mean operational efficiency score is 27.89, with a standard deviation of 4.69.
The mean score for direct-to-customer logistic is 64.52. These statistics provide an

overview of the central tendency and variability of the data.

The Pearson correlation coefficient (R) between operational efficiency and direct-
to-customer logistic is 0.542, indicating a moderate positive correlation between the two
variables. The p-value associated with this correlation coefficient is 0.00, indicating that
the correlation is statistically significant. Therefore, we can reject the null hypothesis and
conclude that direct-to-customer logistic has a significant impact on operational efficiency
in the FMCG sector.

The significant correlation between direct-to-customer logistic and operational
efficiency suggests that as the implementation of direct-to-customer logistic methods
increases, there is a tendency for operational efficiency to improve. This finding implies
that optimizing and enhancing the direct-to-customer logistic processes in the FMCG

sector can lead to improved operational efficiency.

Overall, the hypothesis analysis supports the idea that direct-to-customer logistic
has a significant impact on operational efficiency in the FMCG sector. The positive
correlation observed between these variables indicates the potential benefits of
implementing and optimizing direct-to-customer logistic methods in order to achieve

greater operational efficiency within FMCG companies.
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5. Results and Discussion
5.1 Key Findings

The research investigated the enhancement of logistic Cross-Docking techniques in
the FMCG Sector to improve operational efficiency. In order to address the research
questions and achieve the study's objectives, four hypotheses were formulated. The
primary aim was to identify the main factors driving Cross-Docking logistics in
organizations. Survey responses indicated that transportation, inventory control, and
warehousing were the key components of efficient logistic direct-to-line operations.

It was emphasized that the smooth distribution of raw materials from the source to
the production facility is crucial for the company's success. This, in turn, facilitates the
distribution of materials and products to various plants and end consumers. A well-
functioning transportation system plays a vital role in ensuring prompt delivery and
streamlined distribution. Effective inventory control ensures optimal stock levels, avoiding
stock outs or overstocking. Therefore, implementing the principles of First in First out

(FIFO) and Last in First out (LIFO) becomes essential for organizational growth.

Additionally, the major components of logistic direct-to-customer operations include
transportation cost, warehousing cost, inventory control cost, On-Time Delivery Cost, and
overall supply chain cost. Transportation cost pertains to intermediaries responsible for
delivering goods from the warehouse to the desired destinations. Ensuring cost-effective
transportation to wholesalers, retailers, final consumers, or other plants is crucial. Factors

such as fleet size, driver experience, and accident rates need to be taken into account.

The second objective focused on optimizing logistic Cross-Docking methods to
enhance operational efficiency. Regression analysis and Analysis of Variance were
employed to address the objective and test the hypotheses. The study found a positive
correlation between logistic Cross-Docking optimization and operational efficiency in the
FMCG sector. The results indicated that the joint implementation of Logistic Cross-
Docking methods positively predicted operational efficiency, both for logistic direct-to-line

and logistic direct-to-customer approaches.
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These findings align with previous studies that emphasized the positive impact of
effective logistics management on operational efficiency. Therefore, the null hypothesis
stating no significant optimization of logistic Cross-Docking method on operational
efficiency was rejected, confirming the significant positive effect of logistic Cross-

Docking on operational efficiency.

The third objective aimed to determine the relationship between logistic direct-to-
line method and operational efficiency. Pearson moment correlation technique was
employed, and the findings demonstrated a strong and significant positive relationship

between logistic direct-to-line method and operational efficiency.

These findings support previous studies that have also identified a positive and
significant relationship between logistic direct-to-line method and firm efficiency.
Therefore, the null hypothesis suggesting no significant relationship between direct-to-line
logistics and operational efficiency was rejected, affirming that logistic direct-to-line

method significantly impacts operational efficiency in the FMCG Sector.

The fourth objective aimed to examine the relationship between direct-to-customer
logistic method and operational efficiency. Pearson moment correlation technique was
used, and the findings revealed a positive and significant relationship between direct-to-
customer logistic method and operational efficiency.

These findings are consistent with previous research that highlighted the positive and
significant relationship between direct-to-customer logistic methods and firm financial
efficiency. Furthermore, other studies on the optimization of direct-to-customer logistic
management in the manufacturing sector in India also found a positive and significant
relationship between direct-to-customer logistics and manufacturing firm efficiency.
Therefore, the null hypothesis suggesting no significant relationship between direct-to-line

logistics and operational efficiency is rejected.

However, it is important to note that some studies have indicated potential
drawbacks of logistic Cross-Docking methods on operational efficiency. For example,
transportation costs and delays in the supply chain or direct-to-line transport can
sometimes impact the timely delivery of goods and overall organizational efficiency.

Additionally, a few studies have found that in certain situations, logistic optimization for
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direct-to-line operations may positively impact productivity but have a negative effect on
firm efficiency.

5.2 Recommendations

Based on the findings, it is evident that optimizing Logistic Cross-Docking methods
has a positive impact on operational efficiency. Therefore, the study proposes the
following recommendations: Companies are encouraged to adopt Logistic Cross-Docking
methods as a means to streamline their distribution processes and ensure efficient delivery

of goods to their intended destinations.

It is crucial for companies to establish an effective transportation system that
facilitates the smooth movement of finished products and provides proper warehousing
facilities for storing raw materials until they are required. To avoid incurring unnecessary
costs that may deter customers, companies should prioritize on-time delivery of goods and

strive to meet customer expectations.

Effective inventory control measures should be implemented to maintain appropriate
stock levels and prevent situations of stock outs or excessive inventory. In order to achieve
effective and efficient growth, companies should consider implementing the principles of
First in First out (FIFO) and Last in First out (LIFO). Embracing these principles instils
trust in customers, leading to sales and customer loyalty. By following these
recommendations, companies in the FMCG sector can enhance their operational efficiency,

meet customer demands, and promote sustainable growth.
5.3 Major Contributions

The study investigated the impact of logistic Cross-Docking methods on operational
efficiency. This research contributed to the existing knowledge in the following areas:
While most studies have separately examined the effects of either direct-to-line logistic or
direct-to-customer logistic on manufacturing company efficiency, this study uniquely
combined both logistic Cross-Docking effects to evaluate their influence on operational

efficiency.

Existing studies that explored the effects of direct-to-line or direct-to-customer

logistics on efficiency failed to comprehensively address the key components of Cross-
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Docking logistics. In contrast, this study specifically examined these components to
determine their individual contributions to operational efficiency. The study focused on the
FMCG sector in India, an area that has received limited attention in previous research on

Cross-Docking logistics.

By addressing this research gap, the study provides valuable insights specific to the
FMCG sector. By adding to the existing literature, this study concludes that optimizing
Cross-Docking logistics has a positive impact on the efficiency of organizations. In
summary, this study expanded the knowledge base by exploring the combined effects of
Cross-Docking logistics on operational efficiency, analysing the key components of Cross-
Docking, investigating the FMCG sector in India, and providing evidence of the positive

relationship between Cross-Docking logistics optimization and organizational efficiency.
5.4 Future Scope

This study presents empirical findings regarding the impact of optimizing Logistic
Cross-Docking methods on operational efficiency within the FMCG sector. While the
study has contributed valuable insights, there are several areas that warrant further
investigation. Firstly, future studies could expand their scope by examining multiple
FMCG sectors operating within the country and conducting comparative analyses.
Secondly, the current study only considered five specific direct-to-customer variables, but
future research could explore additional relevant variables in this context. Finally, while
the study focused on the operational efficiency of firms, future research could explore the
optimization of financial efficiency within the FMCG sector. Addressing these areas would

contribute to a more comprehensive understanding of the subject matter.

56



6. Conclusion

Logistics plays a crucial role in the growth and success of any manufacturing sector.
In this regard, the importance of both Cross-Docking logistics cannot be overstated, as they
facilitate the seamless flow of resources within an organization and ensure efficient
distribution from the source to various destinations where these goods are required. The
present study has thoroughly investigated the impact of logistic Cross-Docking methods on

the operational efficiency of the Fast-Moving Consumer Goods (FMCG) sector.

Within the FMCG sector, the primary logistic direct-to-line methods encompass
transportation, inventory control, and warehousing. These logistics practices play a pivotal
role in ensuring the effective and efficient operation of organizations. The findings of this
study have clearly demonstrated that these key Logistic Cross-Docking methods contribute
positively to the overall efficiency of the organization, serving as significant factors that
determine operational efficiency, particularly in terms of the effective distribution of

goods.

The logistic direct-to-line variables such as transportation, inventory control, and
warehousing exhibit a significant positive relationship with the operational efficiency of
the FMCG sector. These variables are crucial in streamlining the flow of materials and
resources within the company, leading to enhanced operational efficiency. The logistic
direct-to-customer variables also demonstrate a positive and significant relationship with
operational efficiency, emphasizing the importance of efficient logistics in meeting

customer demands.

Based on the study's findings, it is clear that embracing and implementing effective
Logistic Cross-Docking methods is imperative for ensuring the smooth and efficient flow
of materials within the FMCG sector. The results of this research further align with both
theoretical frameworks and empirical evidence from previous studies, which have
consistently highlighted the significant consequences of logistic Cross-Docking methods

on the efficiency of organizations operating in the manufacturing sector.

The optimization of logistic Cross-Docking methods is of utmost importance for
achieving operational efficiency in the FMCG sector. The integration of efficient

transportation, inventory control, and warehousing practices, along with the effective
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management of direct-to-customer logistics, enables organizations to streamline their

operations, meet customer demands, and maintain a competitive edge in the market.

These findings reinforce the critical role that logistics plays in the success of the
FMCG sector, underscoring the need for continuous improvement and innovation in
logistic processes to drive operational efficiency and maximize organizational
performance. The study also sheds light on the broader implications of optimizing logistic
Cross-Docking methods in the FMCG sector.

By implementing efficient logistics practices, organizations can experience several
key benefits beyond just operational efficiency. One such advantage is improved
profitability. When resources are effectively managed and distributed through Cross-
Docking methods, the FMCG sector can minimize costs associated with inventory holding,
transportation, and warehousing. This reduction in costs directly contributes to higher
profitability, allowing organizations to allocate resources more strategically and invest in

further growth and development.

Furthermore, optimizing logistic Cross-Docking methods can have a positive impact
on customer satisfaction and loyalty. The fast-paced nature of the FMCG industry requires
organizations to deliver products promptly and reliably to meet customer demands. By
streamlining logistics processes, companies can ensure shorter shipment times, minimize
stock outs, and enhance inventory handling. These improvements directly translate into
improved customer service, increased customer satisfaction, and the establishment of long-

term customer relationships.

Satisfied customers are more likely to repurchase products, recommend the brand to
others, and contribute to the overall success and profitability of the organization. It is worth
noting that the findings of this research have important implications for both practitioners
and policymakers in the FMCG sector. Practitioners can leverage the insights gained from
this study to optimize their logistic Cross-Docking methods, implement best practices, and

improve operational efficiency.

This may involve investing in advanced transportation management systems,
adopting inventory control measures, and enhancing warehouse management techniques.
Policymakers, on the other hand, can utilize these findings to inform regulations and

policies that promote and support the adoption of efficient logistics practices within the
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FMCG sector. The research conducted on the optimization in the FMCG sector has
revealed significant insights into the relationship between logistics and operational

efficiency.

By implementing effective Cross-Docking practices, such as transportation
management, inventory control, and direct-to-customer logistics, organizations can achieve
improved operational efficiency, enhanced profitability, and increased customer
satisfaction. These findings have practical implications for industry practitioners and
policymakers alike, highlighting the importance of continuous improvement and
innovation in logistic processes to drive the success and competitiveness of the FMCG

sector.
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Appendix

Name -

Gender - (A) Male (B) Female

Age - (A) 18 to 25 (B) 26 to 40 (C) 41 to 55 (D) 55 and above
Education - (A) Bachelors (B) Masters (C) Diploma (D) Certification

Experience - (A) Less than 3 Years (B) 3to 5 Years (C) 5to 10 Years (D) More than 10

Years

[1 - Strongly Disagree, 2 - Disagree, 3 - Neutral, 4 - Agree, 5 - Strongly Agree]
Direct-to-Line Logistics
1. The inventory control policies align with global standards.

2. The implementation of warehouse management has mitigated the risk of stock shortages
during production.

3. Raw materials are delivered to the warehouse promptly.

4. The efficient coordination and meticulous administration of inventory have enhanced

productivity and decreased product defects.
5. Optimized inventory handling costs contribute to improved production capacity.

6. Insufficient resources have impeded the implementation of direct-to-line logistics

practices.

7. The efficient movement of goods to their designated storage locations aids in cost

reduction.
8. Effective inventory control contributes to overhead cost reduction.

9. The adoption of modern transportation management techniques has effectively

minimized the risk of accidents.
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Direct-to-Customer Logistics
1. Quicker shipment times ensure the immediate supply of finished goods to customers.
2. Enhanced customer satisfaction is achieved through reduced inventory handling costs.

3. Controlling inventory costs contributes to overall supply chain management efficiency

in the company.
4. The price of goods is influenced by inventory carrying costs.

5. Lower warehouse management costs have aided the organization in minimizing

overhead expenses.
6. The prices of goods are affected by transportation costs.

7. The company gains a competitive advantage over rivals through lower transportation

costs.

8. Punctual delivery gives the company a competitive edge over competitors.

9. The price of goods is influenced by the current inventory costs.

10. Reduced inventory costs enhance the efficiency of goods delivery to customers.

11. Implementing effective warehousing tactics and methods helps reduce the occurrence

of product defects.

12. The cost of goods produced is impacted by warehousing expenses incurred.

13. Effective supply chain planning leads to increased customer satisfaction.

14. Supply chain planning enhances product service delivery.

15. Timely delivery of goods results in high levels of customer loyalty and satisfaction.

16. On-time delivery has a direct impact on the company's sales margins.
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Operational Efficiency

1. The implementation of Cross-Docking logistics has positively impacted the firm's
profitability.

2. The adoption of direct-to-line and direct-to-customer logistic methods has enhanced the

organization's sales margin.

3. The effectiveness of the firm's service delivery has been upgraded through the

implementation of direct-to-line and direct-to-customer logistic methods.

4. Customer satisfaction regarding the firm's products has been significantly improved

through Cross-Docking logistics.

5. The organization's volume of production has improved through effective stock taking

facilitated by direct-to-line and direct-to-customer logistics methods.
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