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The supply chain is an intricate network of
organisations, resources, activities, people, processes,
and technology involved in creating a product or
service and delivering it to the end user. It involves
everything from sourcing raw material to
manufacturing, transportation, warehousing,
distribution, and customer service. In today’s
ecosystem and global markets' supply chains include
multiple countries and continents, creating a complex
network of dependencies.

The key aspects of supply chain include a network of
people working together, which includes suppliers,
manufacturers, distributors, retailers, and end users. A
chain for the physical movement of goods from raw
material to finished product is maintained. The timely
flow of information plays a crucial role, for example,
demand forecasts, weather information, and efficient
supply chain management to optimise goods flow,
financial transactions, ensuring efficiency, and
customer satisfaction.

I. CAUSES OF SUPPLY CHAIN DISRUPTIONS

Supply chain disruptions are unforeseen incidents that
hinder or interrupt the normal flow of goods, services,
information, and finances within a supply chain. These
breakdowns can occur at any time and at any step of
the supply chain, resulting in increased costs, delays,
and reduced efficiency. It can even halt production or
product availability. As the modern supply chain is an
intricately woven global network, a hindrance in one
part of the world can cause disruptions in other parts
of the world.

Supply chain disruptions can be caused by both
internal and external factors. Some causes include:

e Natural Disasters:

Natural disasters such as earthquakes, hurricanes,
floods, and wildfires can wreck infrastructure,
manufacturing hubs, and shipping routes. For
example, the 2011 Japan earthquake and tsunami
caused damage estimated at $200-$300 billion,
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extensive damage to factories, ports, and roads,
affecting the global supply of electronics, tech
industries, and automotive supply chains for months.
Manufacturers around the world faced shortages of
parts, causing production delays and increased costs.
Similarly, hurricanes affect oil refineries, disrupting
the supply of petroleum products.

e  Geopolitical Tensions

Political instability, conflicts, trade wars, or policy
changes between nations can restrict or halt
international trade, market access, and the flow of
goods. For example, the Russia-Ukraine conflict
impacted the global energy market, availability of
some raw materials like neon gas, which is critical for
semiconductor manufacturing. International sanctions
forced the reconfiguration of supply routes and the
finding of alternative supplies, causing increased costs
and logistics challenges. Similarly, the US-China trade
war, Brexit led to increased tariffs, restrictions on
goods, and additional border checks. This led to
disturbance of shipping routes and unstable
commodity prices.

e Pandemics and Health Crises

Large-scale outbreaks of diseases can cause factory
shutdowns, labour shortages, and sudden changes in
demand, destabilizing the entire supply chain. For
example, the COVID-19 pandemic disrupted the
global supply chain. The lockdown caused factory
shutdowns, causing a severe shortage of manufactured
goods, labor shortages in various sectors caused
production delays, widespread product shortages, and
worldwide prices surged.

e Cybersecurity Breaches

Dependence on the digital world and technology has
made the supply chain more vulnerable to
cyberattacks. The breach can lead to unauthorized
access, data theft, system manipulation, or service
disruption. It can hit any phase of the supply chain.
The disruptions can be a ransomware attack, where
attackers can breach the security of critical systems.
For example Colonial Pipeline ransomware attack in
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2021 crippled a major fuel pipeline in the US, leading
to widespread fuel shortages and panic buying.
Hackers can steal intellectual data, customer lists, or
production plans, leading to product delay in case
designs are compromised.

e  Supplier Failure

A supplier can fail to meet contract requirements,
leading to operational issues, quality control issues, or
the supplier may go bankrupt. It can disturb the entire
supply chain, and if the companies are relying on
limited or single-source suppliers, then they become
highly vulnerable. A supplier can face unexpected
issues like labour strikes or machine breakdowns,
preventing them from meeting required orders.

e Transportation and Infrastructure Issues
Transportation plays a major role in completing the
order on time. Port congestion can make ships wait
offshore for days or even weeks, reducing the supply
in the market. Road and Rail network failures, Canal
and Waterway Blockages can also disrupt the whole
supply chain. Insufficient dockworkers, crane
operators, or truck drivers can also be one of the
reasons for delayed shipments and increased freight
costs.

II. IMPACTS OF SUPPLY CHAIN DISRUPTIONS

Disruption in the supply chain can cause a wide range
of impacts, both immediate and long-term, and it not
only affects the companies involved directly but
creates a ripple effect that touches every aspect of the
economy and business operations, ultimately affecting
society at large.

1. Operational Impacts

The following are the operational impacts that affect
business in day-to-day activities, leading to
inefficiencies:

e Inventory Imbalances:

Halts and delays in production due to a lack of
necessary raw materials and components are the major
operational impacts. Inventory gets disbalanced
sometimes due to shortages, leading to customer
demands not being met, and sometimes due to
excessive inventories, as the company has to bear
more storage and carrying costs. Congestion at the
logistics level makes delivery time longer and
unpredictable. Supply chain managers always have to
struggle with replanning the routes, and finding
alternate carriers sometimes leads to a compromise in
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product quality. A disturbance can force companies to
make quick decisions without making a full risk
assessment and can expose them to new
vulnerabilities. Human resources that should normally
spend time on strategic initiatives or project
improvement have to shift focus to crisis management.
2. Financial Impacts
Disruption in the supply chain can lead to financial
consequences, leading to increased costs affecting
profitability and market stability.
o Increased Costs, Reduced Revenue and
Profitability:
Shortages or disruptions in the inflow of raw materials
and components can lead to an increase in cost, and
the company may have to find alternate suppliers that
can prove to be expensive. Delays and re-routing can
increase freight expenses. Companies may be forced
to hold larger inventory stock blocking the capital in
inventory and resulting in high storage costs. A
shortage of materials can lead to an inability to deliver
goods on time, leading to loss of sales and
strengthening of competitors, and shutdown of
production lines.
e Inflation and Economic Slowdown:
When the supply cannot meet demand, prices inflate.
The effect can be seen on raw materials, components,
and finished products. Post-COVID-19 is a prime
example of the scenario. Prolonged supply chain
disturbance can substantially slow down economic
growth.
3. Social and Societal Impacts
Disruption in the supply chain can lead to the well-
being of individuals, communities, and the nation.
e Consumer Dissatisfaction and Frustration:
Due to the uncertainty of product availability,
customers can become dissatisfied, which can cause
anxiety. Consumers have to bear increased costs,
reducing their purchasing power. Production cuts,
factory shutdowns, and business failures can lead to
job losses, further increasing unemployment,
hindering local economies, and household incomes.
Shortages of products can lead to Healthcare
complications due to the unavailability of medical
supplies, food security issues due to the uncertainty of
agricultural supplies, making people susceptible to
theft and looting.
4. Reputational Damage
Frequent unavailability of goods can damage a
company's reputation. Customers feel that the
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company is less reliable, and timely delivery may not
happen. This allows competitors to enter to fill the gap,
and the company may lose market share.

When core industries suffer due to supply chain issues,
their ripple effects can be seen in the global economy.
The interconnectivity of today's supply chain can even
cause local disruption to global challenges. For
example, a ship blocking the Suez Canal in 2021
impacted trade for various countries, valued at billions
of dollars.

III. STRATEGIES TO MITIGATE SUPPLY CHAIN
DISRUPTIONS

To survive in a modern, unpredictable world,
businesses have to think of approaches to predict,
withstand, and recover from disruptions happening in
the supply chain. They should be ready with an
approach to handle the situation quickly. Key
strategies include:

1. Diversification is the Key

Instead of relying on a single supplier for a critical
company relationship should be established with
multiple suppliers across different geographic regions.
It provides alternative sources in case one supplier
faces an issue. Production facilities and warehouses
should be spread across various locations to avoid
concentrated risk. Factories can be diversified in
multiple countries or different regions within the same
country to mitigate the risks involved. For Logistics,
various alternative shipping routes should be
identified in case of any port congestion or blocking of
air or land routes.

2. Increased Transparency and Visibility

Digital Tools can be used for supply chain mapping.
The tools help in identifying the origin of raw
materials, where and how components are made, and
all the logistics possibilities. Analysis can be made of
possible problems that can arise. Real-time data
collection on inventory level, production status, and
shipment locations can be made. ERP, WMS, TMS,
IoT sensors, and Al can be integrated into the supply
chain, identifying the potential issues before they
arise. With the help of these tools, potential
disruptions like weather forecast, geopolitical issues,
and finances can be predicted, allowing to make
adjustments.

3. Inventory Buffering and Safety Stock
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Although just-in-time (JIT) strategy is cost efficient
but maintaining buffer stock helps in mitigating
sudden supply disturbances. Maintenance of strategic
safety stock is crucial for critical raw materials,
components, or  finished products  whose
Replenishment takes time and shortages can be
critical. Evaluation of maintaining optimum inventory
in the entire supply chain network reduces risks and
ensures the right stock is available at the right place at
the right time. Consignment can be stored at the
supplier's inventory, and they get paid only when they
use it, reducing the storage cost directly.

4. Technology Adoption

Several Technologies are available to make a resilient
and agile supply chain. Various supply chain functions
can be integrated into a single cloud platform for better
data transparency, collaboration, and real-time
decision making. Repetitive tasks in manufacturing,
warehouses, and logistics can be automated to increase
speed and accuracy.

IV. THE FUTURE OF SUPPLY CHAIN
MANAGEMENT

The future of the supply chain focuses on maintaining
resilience, agility, and sustainability. The landscape of
global commerce has understood the multifaceted
impacts and the urgency to address the issues to ensure
efficiency and robustness. The traditional model
focused on Old principles, but the modern ones need a
new approach that is vulnerable to shocks.

The modern Supply chain can anticipate and rapidly
recover from disruptions. Future supply chains will
intertwine with sustainability, integrating
environmental and social considerations when moving
goods from one point to another. It will integrate
practices that will reduce waste and conserve
resources. The principle of repair, reuse, and recycling
will be followed. Businesses are working towards
reducing their carbon footprint and applying
environmental governance.

V. CONCLUSION

Supply chain disruption is not a new concept, but
measures have been taken to deal with the issues,
keeping in mind the global environment. By
embracing resilient strategies and digital innovation,
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businesses can build an efficient, robust, and adaptable
environment.

A shift towards the Global approach, ensuring
security and responsiveness, can be witnessed.
Partnership with the government can help protect the
supply chain for essential sectors like food,
Healthcare, energy, and defence. The partnership
plays a major role in supply chain resilience.
Organisations have to constantly learn to adapt and
learn from past disruptions to ensure stability and
prosperity in the increasingly volatile world.
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