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ABSTRACT:

The ability of a supply chain to withstand and bounce back is what makes it robust. This entails being able
to minimize the majority of supply chain interruptions and significantly lessen their effects when they do
occur. Numerous supply chain components, as well as business resilience at the end, can be endangered by
operational risk and disruption. Global catastrophes, like the COVID-19 pandemic, can have a profound
effect on supply chain operations, suppliers, and labor forces. Unexpected competition, abrupt market
movements, or even sharp shifts in consumer purchasing habits can all cause additional supply chain
disruptions.

The Resilient Supply Chain Initiative (RSCI) was established in September 2021 by India, Japan, and
Australia to address increasing concerns regarding the excessive reliance on China within global supply
chains. This initiative has prompted policymakers and the business community to consider India as a viable
alternative for the flow of goods essential to sustaining the global economy. However, realizing this

potential will necessitate significant effort.

With the help of programs like the National Logistics Policy (NLP) and the Supply Chain Resilience
Initiative (SCRI), India is actively attempting to create resilient supply networks. The goal of this
concentration is to increase domestic production, lessen dependency on China, and boost trade and
economic stability generally. The government is taking a number of actions to lower expenses, boost

industry investment, and enhance logistics. India formally became a part of the Supply Chain Resilience

I[JCRTBA02022 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 238


http://www.ijcrt.org/

www.ijcrt.org © 2025 1JCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882
Agreement (Pillar-11) in November of 2023. This was done as an important part of the Indo-Pacific

Economic Framework for Prosperity (IPEF). This policy consists of 14 other member countries in the same
region that are participating. The main of the scheme is to enhance supply chains that are crucial for the

national security and economic stability.

Further, this paper will help us understand the importance of a resilient supply chain system in India.

Keywords: Agile, Supply chain management, Economic growth, Indian economy.
1. INTRODUCTION:

India, with its vast geographical expanse and demographic diversity, relies heavily on the efficiency of its
supply chains to support economic development. In recent years, various disruptions, notably the COVID-
19 pandemic, have highlighted the need for a resilient supply chain system. This paper investigates how a
resilient supply chain system can act as a catalyst for economic growth in India. It aims to understand the
foundational role of supply chain resilience and its implications for businesses, consumers, and

policymakers.

Supply chains are not mere conduits for moving goods; they are dynamic ecosystems that enable
production, distribution, and consumption. Their resilience determines how quickly an economy can recover
from shocks, maintain operations during crises, and capitalize on emerging opportunities. In the Indian
context, strengthening supply chain resilience is imperative for achieving inclusive and sustainable

economic growth.

Organizations face a big challenge when trying to balance the time taken to deliver goods while also
considering the level of customer satisfaction. Customers, for instance, expect goods to be delivered within
the shortest time possible, more so when other options are on the market. The procurement of raw materials
is always subject to some degree of uncertainty owing to external suppliers which lies beyond organizational
control. In the case of COVID-19, restrictions resulted in increased sourcing lead times, thus adversely
impacting the availability and delivery of key materials. Late deliveries of raw materials create a disruption

within the supply chain that has adverse effects on processing, delivery to clients, and scheduling.

2. BACKGROUND:

Supply chains are integral to the functioning of modern economies. A resilient supply chain not only
absorbs shocks but also adapts quickly to changing environments. India has faced multiple challenges such
as infrastructural limitations, regulatory bottlenecks, and global uncertainties that have tested the strength of

its supply networks. According to the Ministry of Commerce and Industry (2021), logistics costs in India
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account for approximately 13-14% of GDP compared to 8-9% in developed economies, highlighting the

inefficiencies that hinder India’s economic competitiveness and productivity across sectors like

manufacturing, retail, and agriculture.

Historically, India's supply chain network evolved through fragmented developments across various sectors,
leading to inefficiencies and disjointed logistics systems. The over-reliance on road transport, which
accounts for nearly 60% of freight movement, adds to costs and delays. Rail and inland waterways, which are

more cost-effective, remain underutilized.

The Make in India initiative, Atmanirbhar Bharat Abhiyan (Self-Reliant India Mission), and Production-
Linked Incentive (PLI) schemes have sought to transform India into a global manufacturing hub. However,
the success of these programs hinges on a robust and resilient supply chain. As global trade dynamics evolve
and technology reshapes commerce, India's supply chain systems must be agile, adaptable, and future-ready.

Walmart offers one of the finest examples of this concept working on a global scale, blood streaming
through a body’s veins. On another hand, in from the Middle East, Apple is reported to be spending one
hundred and ninety-eight suppliers that consume it’s eighty eight percent material spending. Roughly talking,
Tesla praises itself on relying on above tree hundred suppliers for two thousand parts that go into
constructing its Models. Consider the case of super-retailer like Walmart, if a corns flake supplier gets
delayed with the transport for two weeks, it wouldn’t be that much of a concern as there is surely a lot of
other goods that fill the shelfs. That being said volumes of product left just lying around don't make any
sense when supply demands come into play. If the automaker, for example, has a container of spare tires stuck

at a port though, production of cars advances to a complete standstill.

3.OBJECTIVES:

This paper seeks to:

« Examine the current state of India's supply chain infrastructure.
 ldentify key vulnerabilities and challenges faced by Indian supply chains.
o Explore the economic benefits of resilient supply chains.

o Analyze policy initiatives and their impact on supply chain development.

« Propose strategic recommendations for enhancing supply chain resilience in India.

4, RESEARCH METHODOLOGY:

Broadly speaking, research methodology talks about the methods and steps taken to gather and assess
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materials related to a particular research problem. It is in essence every step that is taken by researchers in

terms of planning their investigation so that the appropriate tools can be used to achieve their goals. It
encompasses all the relevant components of a particular research such as research design, methods of
collecting data, methods of analyzing data, and the environment where the research is done. Even though
these points can assist you in understanding what is a research methodology, you also need to understand

why choosing the appropriate methodology is fundamental.

A qualitative research approach was employed to gather and analyze data. Secondary sources such as
academic journals, government reports, industry publications, and international case studies were reviewed.
A thematic analysis method was applied to identify patterns, challenges, and success stories related to supply
chain resilience. The research was structured around the principles of exploratory and descriptive analysis,

focusing on India's supply chain ecosystem.

Interviews and insights from supply chain professionals, although anecdotal, also provided valuable
perspectives on operational challenges and successful strategies. The use of triangulation ensured the validity

of interpretations derived from secondary sources.

5. FINDINGS AND DISCUSSION:

5.1 Current State of Indian Supply Chains: India's
supply chain systems are characterized by fragmentation, underdeveloped infrastructure, and regional
disparities. The country ranks 44th in the World Bank's Logistics Performance Index (2023), indicating room
for improvement. Challenges include inadequate warehousing, high transportation costs, and limited digital
integration. Despite this, India has made strides in digitization through platforms like the Government e-
Marketplace (GeM) and the Unified Logistics Interface Platform (ULIP). For instance, GeM has

streamlined public procurement by increasing transparency and efficiency.

Figure 1. Structure of a Resilient Supply Chain A figure
illustrating the key components of resilient supply chains: visibility, flexibility, collaboration, and

technology integration.
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Figure 2.  Logistics Cost Comparison  (India vs.  Developed  Countries)

Bar chart showing India’s logistics costs (13-14% of GDP) vs. developed economies (8-9%).
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Urban centers such as Delhi, Mumbai, and Bengaluru enjoy relatively advanced logistics networks, but tier-2
and tier-3 cities often lack adequate infrastructure. The inconsistent quality of roads, bridges, and transport
hubs leads to delays and product damages. Moreover, the lack of cold chain infrastructure continues to affect

sectors like agriculture and pharmaceuticals.
5.2 Key Vulnerabilities:
Several vulnerabilities hinder supply chain resilience in India:

o Infrastructure gaps: Poor Road connectivity, inadequate rail freight capacity, and port congestion
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hamper logistics efficiency.

o Regulatory hurdles: Complex tax regimes (partially addressed by GST), labor laws, and
bureaucratic delays increase operational uncertainty.

o Technological barriers: Limited adoption of Al, IoT, and blockchain technologies in supply
chain operations.

o Workforce issues: A significant portion of the labor force lacks specialized training in supply chain

management, limiting their ability to respond effectively to disruptions.

o Dependency on imports: For critical components such as semiconductors and active

pharmaceutical ingredients (APIs), India relies heavily on imports.

5.3 Economic Benefits of Resilient Supply Chains:
Resilient supply chains contribute to economic growth by:

o Ensuring continuity: Minimizing disruptions from pandemics, natural disasters, or geopolitical
tensions.

o Boosting exports: Efficient logistics reduce lead times and increase India’s
competitiveness in global markets.

e Supporting MSMEs: Reliable supply networks enable micro, small, and medium enterprises
(MSMES) to scale operations and integrate into global value chains.

o Attracting investments: Robust supply chains encourage foreign direct investment (FDI) in
manufacturing and retail sectors.

« Enhancing agricultural efficiency: Improved logistics reduce post-harvest losses, stabilize

prices, and increase farmer incomes.
5.4 Case Studies:

Case Study 1: COVID-19 Pandemic Response Healthcare
and food supply chains, like many others, were crippled as a result of the COVID-19 crisis. But the Serum
Institute of India was able to capitalize on the existing demand for vaccines by employing local suppliers
and resorting to decentralized production strategies. This case illustrates the effectiveness of local sourcing
and agile logistics. Despite many hurdles and backlash from the people, the company was able to flex out a
good and extremely agile logistics line in order to meet the post pandemic vaccination response. They were
also able to maintain their goodwill through their successful supply chain practices which was a

commendable effort at that point of time.

Case Study 2: E-commerce and Digital Supply Chains

The rapid expansion of e-commerce platforms like Amazon India and Flipkart has highlighted the benefits of
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digital supply chain models. Investments in last-mile delivery, real-time tracking, and data analytics have

enhanced customer satisfaction and operational efficiency.

Flipkart, one of India’s largest e-commerce players, has developed a highly localized and innovative digital

supply chain tailored to the Indian market:

o Ekart Logistics: Flipkart’s in-house logistics arm handles deliveries across India, even in remote
and rural areas, using digital tracking and route optimization tools.

e Smart Warehousing: Flipkart uses automated sorting systems and smart inventory management
solutions to improve warehouse efficiency and reduce order processing time.

o Hyperlocal Fulfillment: With increasing demand for same-day or next-day delivery, Flipkart
has implemented micro-fulfillment centers in major cities for quicker dispatch.

o Al and Data Analytics: Flipkart applies machine learning for forecasting demand, managing

inventory, and detecting fraud in transactions.

Case Study 3: Agricultural Supply Chains

Agriculture is the backbone of India’s economy, employing over 40% of the population. However, the sector
has long struggled with fragmented supply chains, low value realization for farmers, and limited market
access. In states like Maharashtra and Punjab, Farmer Producer Organizations (FPOs) have been successful
in aggregating produce and negotiating better prices, thus reducing exploitation by intermediaries. These
Farmer Producer Organizations (FPOs) have emerged as a transformative model in strengthening

agricultural supply chains.
How FPOs Improve the Supply Chain

1. Input Procurement: FPOs purchase seeds, fertilizers, and equipment in bulk at lower prices,
ensuring quality inputs for members.

2. Post-Harvest Management: They invest in grading, sorting, and storage facilities to reduce
losses and improve quality.

3. Market Linkages: FPOs connect farmers directly to buyers—wholesalers, exporters, or e- commerce

platforms—cutting out intermediaries.

4. Access to Finance: Being registered entities, FPOs can access loans and government subsidies
more easily than individual farmers.
5. Technology Adoption: Many FPOs are partnering with agri-tech startups to enable digital

recordkeeping, soil testing, price discovery apps, and weather advisory services.

5.5 Policy and Government Initiatives:
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India’s economic growth and global competitiveness are closely tied to the efficiency of its supply chains.

Recognizing this, the Government of India has launched multiple initiatives and policy reforms aimed at
modernizing and strengthening supply chain infrastructure across sectors— including agriculture,
manufacturing,  logistics, and e-commerce. The Indian

government has launched several initiatives to strengthen supply chain infrastructure:

« National Logistics Policy (2022): Aims to reduce logistics costs and improve performance through
standardization, digitization, and multimodal transport.

o Gati Shakti Mission: Integrates infrastructure planning across ministries and departments to
streamline project implementation.

e PLI schemes: Provide financial incentives to manufacturers to enhance domestic production
and reduce dependency on imports.

e Sagarmala and Bharatmala projects: Focus on port modernization and highway
development, respectively, to boost interconnectivity.

o Digital freight corridors: Pilot programs are underway to test Al-enabled freight
management across industrial corridors.

6. IMPLICATIONS:
6.1 For Policy Makers:

To build resilient and future-ready supply chains, policymakers must adopt a strategic, coordinated
approach that addresses both structural and technological gaps in the ecosystem. Key focus areas include:

1. Harmonizing Regulations Across Sectors and States

o Streamline and standardize policies across ministries and state governments to reduce logistical
bottlenecks.

o Simplify customs, warehousing, and transport-related regulations to facilitate seamless movement
of goods.

o Encourage inter-state coordination through platforms like Logistics Ease Across Different
States (LEADS).

2. Investing in Multimodal Logistics Infrastructure

o Expand integrated transport networks—Ilinking road, rail, air, and waterways—to reduce
dependency on road transport.
o Prioritize strategic infrastructure under initiatives like PM Gati Shakti, Sagarmala, and

Bharatmala.
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« Promote logistics parks, freight corridors, and last-mile connectivity projects in underserved

regions.
3. Promoting Digital Transformation

« Scale adoption of technologies like Al, blockchain, 10T, and big data analytics in supply chain
management.

o Support platforms like ULIP (Unified Logistics Interface Platform) and eNAM to ensure real-time
visibility and transparency.

« Encourage digital capacity-building programs for MSMEs, FPOs, and logistics service providers.

4. Strengthening Institutional Frameworks

o Create empowered logistics and supply chain boards or agencies to coordinate between stakeholders.
o Enhance the capacity of organizations like NABARD, SFAC, WDRA, and logistics
departments with skilled professionals and modern tools.

o Foster public-private partnerships (PPP) to drive innovation, investment, and operational excellence.

6. For Businesses:
In today’s volatile and interconnected world, businesses must rethink traditional supply chain models and
embrace strategies that enhance resilience, agility, and efficiency. Key actions include:

1. Prioritizing Risk Management

« Develop robust supply chain risk assessment frameworks to identify vulnerabilities and critical
dependencies.

o Establish contingency plans and business continuity strategies for disruptions like pandemics,
geopolitical tensions, or climate events.

e Regularly audit and stress-test supply chains to improve preparedness.
2. Supplier Diversification

« Avoid over-reliance on single suppliers or regions—especially for critical components or raw
materials.

o Create a multi-tier supplier network to reduce concentration risk and improve sourcing flexibility.

« Build relationships with local and regional suppliers to enhance responsiveness and reduce
lead times.

3. Accelerating Technology Adoption

I[JCRTBA02022 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] 246


http://www.ijcrt.org/

www.ijcrt.org © 2025 1JCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882

o Leverage technologies such as:
o Predictive analytics for demand forecasting and disruption anticipation

o 10T for real-time visibility of goods and assets
o Blockchain for traceability and transparency
o AIl/ML for process automation and smart decision-making
e Invest in cloud-based supply chain platforms to ensure collaboration and data sharing across

stakeholders.

4. Real-Time Monitoring and Agility

o Implement systems for end-to-end visibility of inventory, shipments, and supplier
performance.

o Use digital twins and scenario modeling tools to simulate disruptions and plan responses in real-
time.

« Focus on agile supply chain designs that allow rapid pivots in production, sourcing, and logistics.

6.3 For Workforce Development:
An efficient and future-ready supply chain ecosystem requires a skilled, tech-savvy, and adaptable
workforce. To meet evolving industry demands, educational institutions, training bodies, and industry

associations must work collaboratively to modernize and realign talent development strategies.
1. Aligning Curriculum with Industry Needs

o Update academic programs to reflect the latest trends in supply chain digitization,
automation, and analytics.

o Involve industry stakeholders in curriculum design to ensure real-world relevance and practical
applicability.

« Focus on interdisciplinary learning that combines logistics, technology, business, and analytics.

2. Introducing Specialized Programs

e Launch new vocational and higher education programs in:
o Supply Chain Analytics
o Lean Operations and Six Sigma
o Digital Logistics and Blockchain in SCM
o Inventory and Warehouse Management
o E-commerce Logistics & Fulfillment
« Encourage certifications and micro-credentials in emerging technologies like IoT, Al, and robotics

for supply chain applications.
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3. Hands-On and Experiential Learning

« Promote internships, apprenticeships, and live projects with logistics firms, 3PLs, and e- commerce
companies.
« Establish centers of excellence and simulation labs in universities to provide hands-on exposure to

logistics software and tools.
4. Upskilling the Existing Workforce

o Facilitate continuous learning programs for professionals in logistics and operations through:
o Online learning platforms
o Short-term certification courses
o Industry-academia workshops and seminars
o Encourage reskilling for roles in digital supply chain coordination, data-driven decision-

making, and Al-enabled logistics.

6.4 For Global Integration:
Resilient and efficient supply chains are critical enablers of India’s deeper integration into global value
chains (GVCs). A modern, agile logistics ecosystem not only enhances trade

competitiveness but also strengthens the country’s economic and diplomatic positioning on the world stage.

1. Enhancing Global Trade Competitiveness

« Lower logistics costs and improved reliability make Indian exports more competitive in global
markets.
o Efficient supply chains reduce turnaround times and improve compliance with

international standards and timelines.
2. Attracting Foreign Investment

o Resilient infrastructure and transparent processes build investor confidence.
o Global manufacturers are more likely to include India in their production networks when supply

chain risks are minimized.
3. Diversifying Export Markets

o With robust logistics and digital supply networks, Indian firms can access new and distant markets,
including in Africa, Latin America, and Southeast Asia.

o Helps reduce dependence on a few dominant trade partners.
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4. Diplomatic and Strategic Leverage

e Participation in international supply networks improves India’s strategic value in global trade
dialogues.

« Enhances India’s influence in multilateral forums like WTO, G20, and regional trade blocs (e.g.,
BIMSTEC, IPEF).

7. CONCLUSION:

A resilient supply chain system is not just a logistical imperative but a strategic asset for economic growth.
For India, building resilience involves addressing structural weaknesses, embracing innovation, and
fostering collaboration across stakeholders. With the right policies, infrastructure investments, and capacity
building, India can transform its supply chain networks into engines of economic growth and global

competitiveness.

A robust and adaptable supply chain ecosystem also positions India as a critical player in global value
chains. By reducing dependency on foreign inputs, improving export readiness, and enhancing supply chain
visibility, India can serve as a reliable hub for global manufacturing and services. This not only attracts
foreign investment but also strengthens India's geopolitical and trade standing. in an increasingly

interconnected world.

Future research may explore quantitative modeling of supply chain resilience using simulation, systems
dynamics, or econometric analysis to assess its impact on sector-specific economic performance. A
multidisciplinary approach combining engineering, economics, and public policy would further enrich
understanding and actionable insights.
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