
Innovation 
in Supply Chain 
and Logistics 

�� S�!alyst

Innovation 
in Supply Chain 
and Logistics 

�� S�!alyst



01© 2024, Zoho Corporation Pvt. Ltd. All Rights Reserved. 

The supply chain and logistics industries are at a crossroads, 

with some companies adopting futuristic technologies to 

optimize their operations, while others are struggling with 

outdated systems and inefficient processes. Pioneers like 

Amazon, Maersk, and DHL are already leveraging artificial 

intelligence, automation, and the Internet of Things (IoT) to 

streamline their supply chains, predict demand, and ensure 

seamless delivery.

However, many companies still face significant challenges, 

including inefficient transportation management, 

inaccurate demand forecasting, high inventory costs, and 

integration complexities. This e-book guides you through 

solving these challenges by innovating your tech stack and 

processes with the latest technologies and paradigms.

We will explore how cutting-edge solutions — from 

event-driven architectures and serverless deployments to 

artificial intelligence (AI) and GraphQL-based APIs — can 

transform your supply chain operations and drive growth.
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In the world of logistics, speed is everything. The traditional, request-response 

model of application communication can struggle to keep pace with the dynamic 

nature of today's supply chains. This is where event-driven architectures (EDAs) 

offer a compelling alternative.

EDA is a software design pattern that structures applications around events. An 

event can be any significant occurrence in the supply chain, such as an order 

being placed, a shipment arriving at a warehouse, or a delivery being completed.

Event-Driven Architecture in Logistics

Systems within your supply chain, like warehouse management software or 

transportation management systems, generate events when something 

happens. These event-generating entities are known as producers.

The central hub, often known as the event broker, receives all the events from 

different producers.

Other applications or systems subscribed to specific events receive 

notifications from the broker, allowing them to react and process the 

information. These event-receiving entities are known as consumers.

Here’s what an EDA workflow looks like:
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Order processing: When an order is placed, an event is generated that triggers 

various processes such as inventory check, payment processing, and shipping.

Inventory management: Events generated when inventory levels change can 

allow for automated reordering and stock adjustments.

Shipment tracking: As shipments move through the supply chain, events can 

be generated at each stage to provide real-time tracking information.

Warehouse management: Events can be used to manage warehouse 

operations, such as when goods are received, stored, or dispatched.

Customer notifications: Events can trigger notifications to customers about 

the status of their orders, including shipping updates and delivery 

confirmations.

Return initiation: When a customer initiates a return, an event can be 

generated capturing details like reason for return and return request ID. This 

event can trigger workflows for generating return labels, initiating 

communication with the customer, and notifying relevant internal teams (e.g., 

warehouse).

An event-driven architecture provides a solid foundation for building a scalable and 

responsive logistics ecosystem. Here’s how different facets of logistics and supply 

chain would work under EDA:

Uses Cases and Applications of EDA in Logistics
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Real-Time Data Processing

EDA makes it possible to process data in near real time. Events are captured and 

processed as soon as they occur, providing up-to-date information across the 

supply chain. For example, an event may be triggered the moment a package is 

scanned upon arrival at a sorting facility. This real-time data can be used to 

immediately update inventory levels, notify the next leg of the delivery process, 

and provide accurate estimated delivery times to customers.

Quicker Response Times

With EDA, systems can respond to events as they happen, reducing the time it 

takes to react to changes. For example, if a shipment is delayed, an event can 

trigger alternative routing plans or customer notifications immediately. This 

minimizes disruptions and ensures a smooth flow of goods throughout the 

supply chain.

Enhanced Trackability

Event-driven systems are inherently better than traditional systems at providing 

visibility into the supply chain. Because events are generated at each step of the 

process, companies are able to track shipments, inventory levels, and order 

statuses in real time. This enhanced trackability helps in identifying bottlenecks 

and improving overall logistics performance.

EDA can help logistics companies elevate their operations in many ways. 

Here are some examples:

Improved Logistics Operations with EDA
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Increased Scalability

EDA is also scalable by design, allowing businesses to handle increasing volumes 

of events without compromising performance. If the number of events grows 

beyond capacity, the architecture can be seamlessly scaled to accommodate the 

increased load. This ensures consistent and reliable operations, even during peak 

seasons.

Automated Decision-Making

Building upon the real-time data processing capabilities of EDA, businesses can 

leverage event data to automate decision-making processes within the supply 

chain. For example, if a shipment is delayed due to unforeseen events, like 

geopolitical reasons, this event data can be utilized by automated systems to 

adjust arrival dates for packages.

Return on Investment of EDA in Logistics

The benefits of event-driven architecture extend beyond improved visibility and 

responsiveness. Studies across several industries have shown that companies 

implementing EDA achieve significant return on investment (ROI).

A survey conducted by Solace, a middleware company, showed that around 93% 

of companies that used EDA across multiple use cases reported that it met or 

exceeded their expectations. Moreover, 18% of respondents credited EDA with a 

direct boost in revenue, demonstrating the architecture's tangible impact on 

business success.

These impressive results can be attributed to several advantages that EDA 

promises, such as increased efficiency, better decision-making, enhanced 

customer satisfaction, and reduced risk.
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Traditional IT infrastructures in logistics often rely on a complex network of physical 

servers. Managing, maintaining, and scaling these servers can be a significant drain 

on resources, leading to hindered innovation and agility. This is why all the 

forward-thinking logistics companies are moving toward serverless architectures.

Serverless architecture is a cloud computing model that enables developers to 

write and deploy code without managing servers, scaling, or provisioning. The 

cloud provider is responsible for managing the underlying infrastructure, while the 

business can focus on developing and deploying applications that directly improve 

their supply chain operations.

It's like using a third-party logistics provider (3PL) in the supply chain industry. Just 

as a 3PL handles warehousing, inventory management, and shipping logistics 

without the company owning or managing physical warehouses and trucks, 

serverless architecture allows developers to focus on writing and deploying code 

without worrying about server management and scalability.

Serverless Architecture for Efficiency 
and Innovation

It all starts with an event. These events can be anything from a new order being 

placed in your e-commerce store, to a sensor on a delivery truck detecting a 

change in temperature.

Here’s a deeper dive into how serverless works:
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In response to an event, a small, focused piece of code called a serverless 

function is executed. These functions are designed to perform a specific task 

within your logistics workflow, such as triggering inventory updates, initiating 

automated routing adjustments, or sending real-time shipment notifications to 

customers. Remember, you are only responsible for writing the business logic 

for the functions; the execution environment, server provisioning, and all other 

administrative work is handled by the platform.

In case there is a drop or surge in demand, the serverless architecture 

automatically scales up or down. This ensures optimal performance during peak 

seasons, and eliminates the need for expensive, upfront investments in excess 

server capacity.

Streamlined Order Fulfillment

Serverless functions can be triggered upon receiving an order. This can initiate a 

chain of automated tasks, such as warehouse picking and packing instructions, 

shipment scheduling with carriers, and real-time inventory updates. The result is a 

streamlined order fulfillment process and reduced manual intervention.

Enhanced Warehouse Management

Sensor data from within warehouses can trigger serverless functions for tasks like 

finding the best picking routes for warehouse staff, managing stock levels and 

initiating reordering processes, or triggering preventative maintenance for 

warehouse equipment based on predictive analytics.

There are many ways in which logistics companies can benefit from serverless:

Benefits of Serverless for the Logistics Sector
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Real-Time Shipment Tracking and Visibility

GPS data from delivery vehicles can be used to invoke serverless functions and fetch 

real-time updates on shipment locations. This allows for improved shipment tracking 

and proactive communication with customers about estimated delivery times or 

potential delays.

Dynamic Route Optimization

Traffic data and real-time location updates from delivery vehicles can execute 

serverless functions to dynamically adjust delivery routes. This optimizes delivery 

times, reduces fuel costs, and minimizes the impact of unforeseen traffic disruptions.

Automated Exception Handling

Unexpected events like shipment delays or damaged goods can trigger serverless 

functions to initiate automated response protocols. This could include notifying the 

relevant parties, rerouting shipments, or initiating claims processes. Overall, this 

ensures a quick and efficient response to disruptions.

Reduced Costs

Serverless architecture flips this cost model on its head with a pay-per-use approach. 

Businesses are able to:

Eliminate server costs: Cloud providers manage the infrastructure, removing 

upfront investment.

Reduce IT staff costs: Less server management frees IT for higher-value tasks.

Avoid software licensing fees: The cloud provider handles server-side software.

Improve resource utilization: Pay only for the compute time used by the functions.

Scale without cost burdens: Automatic scaling eliminates excess server 

capacity costs.
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PostNL, a logistics and e-commerce company, uses a serverless architecture to 

deliver over a million parcels per day. The company is able to handle 320 events 

per second during peak seasons, without the need for manual scaling.

Yamato HK, a logistics company, slashed their operating costs by 83% after 

adopting a serverless architecture. This shift also led to a 70% improvement in the 

speed of delivering new features, thanks to the inherent agility associated with 

serverless.

If you are looking for the easiest way to get started with serverless for your logistics 

company, check out the Catalyst Serverless Functions by Zoho. It supports a wide 

range of languages and frameworks, including Java, Python, JavaScript, Node.js, 

Flutter, Spring, Tornado, Django, and Flask. 

Real World Implementations of Serverless in Logistics

The logistics ecosystem is driven by data. For efficient access and management of 

this data, many logistics companies are choosing GraphQL. GraphQL, developed 

by Facebook, is a query language for APIs that allows clients to request exactly the 

data they need from a server.

Unlike traditional REST APIs, which require multiple endpoints for different data 

requirements, GraphQL provides a single endpoint that can return diverse and 

nested data in a single request. This way, it becomes easier to work with complex 

data structures, and reduces the amount of data transferred between the client 

and server.

GraphQL Implementations in Logistics

https://docs.catalyst.zoho.com/en/serverless/help/functions/introduction/
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Here's a table highlighting the key differences between 
GraphQL and REST APIs:

Response Structure Flexible Structure 
with only requested 
information.

Fixed Structure with 
over-loaded or 
under-loaded data.

Endpoints Single endpoint 
for all queries and 
mutations.

Multiple endpoints 
for different 
resources.

Response size Only requested
data is returned.

Full data sets are returned, 
potentially including 
unnecessary data.

Performance Reduces over-fetching 
and under-fetching of 
data.

May occasionally 
over-fetch or 
under-fetch data.

Flexibility Inherently more 
flexible and adaptable 
to client needs.

Less flexible; requires API 
changes for new data 
requirements.

Versioning No need for 
versioning; queries 
evolve over time.

Often requires versioning 
as the API changes.

Complex queries Supports 
complex queries 
and nested data.

Complex queries may 
require multiple requests, 
or new endpoints.

Feature GraphQL REST
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Error handling Standardized error 
responses and 
handling.

Error handling varies; 
less standardized.

Learning curve Steeper due to more 
complex query 
syntax, and relatively 
less adoption.

Generally easier to 
learn with simpler 
concepts.

Tooling Supported by 
virtually all web 
frameworks.

Energy-efficiency More energy-efficient, 
and is thus is preferred 
in battery-driven 
platforms.

Less energy-efficient

Feature GraphQL REST

Supported by most 
web frameworks. 
However, REST 
remains the more 
widely adopted and 
established standard.
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Faster Data Retrieval

Logistics applications often require data of different types, such as order details, 

inventory levels, and shipment locations. GraphQL allows developers to retrieve all 

this data in a single request, minimizing API calls and improving overall efficiency.

Real-Time Updates

GraphQL subscriptions provide real-time updates. This feature is beneficial for 

tracking shipments, monitoring inventory levels, and updating order statuses 

instantly. For example, when a shipment changes status from 'in transit' to 

'delivered', a GraphQL subscription can trigger a real-time update to the logistics 

company's system.

Better Developer Experience

By clearly specifying data requirements, GraphQL simplifies API integration and 

reduces the need for complex code to handle multiple REST API calls. This 

translates to faster development cycles and quicker implementation of new 

features. Moreover, the clear and consistent structure of GraphQL queries makes it 

easier for developers to understand and maintain API interactions. This improves 

developer productivity and reduces the risk of errors in data retrieval.

Data Interoperability

GraphQL’s ability to fetch and combine data from different sources makes it ideal 

for logistics operations that rely on multiple systems and databases. This  

interoperability streamlines data integration and enhances overall operational 

efficiency

GraphQL offers a multitude of advantages for companies in the logistics 

and supply chain domains:

Tangible Benefits of GraphQL for the Logistics Sector
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Customizable Responses

Logistics companies can tailor the API responses to their specific needs. Whether 

it’s a detailed shipment report or a summary of inventory status, GraphQL allows for 

customizable data retrieval. This enables developers to evolve their applications 

with agility and precision.

Real World Implementations of GraphQL in Logistics
Many companies operating in the logistics and supply chain sectors use GraphQL 

APIs. Some examples are: DHL, Shopify, and ShipHero.

Challenge – Lack of Internal Expertise
Implementing new technologies may require skill sets your current team doesn’t 

possess.

Solutions

Innovation in the logistics sector holds immense potential for growth. However, 

the path to successful implementation is not without hurdles. Here’s a breakdown 

of potential challenges, and how you can overcome them:

Practical Steps and Considerations

Partner with technology providers who offer implementation and training services.

Invest in upskilling or reskilling programs for your existing IT staff.

Consider hiring consultants with expertise in the specific technology you're adopting.

Choose easy-to-use development platforms that don’t pose a significant learning 

curve to your team members, such as Catalyst by Zoho, and offer extensive 

documentation and reliable support to ensure a smooth implementation.

https://catalyst.zoho.com/
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Challenge – Data Silos and Integration Issues
Data fragmentation across different systems within your organization can limit 

effective utilization.

Solutions

Develop a data integration strategy to connect disparate systems and create a 

unified data layer.

Implement data governance policies to ensure data quality and consistency.

Challenge – Resistance to Change
Transitioning to new technologies might be met with resistance from employees 

accustomed to existing workflows.

Solutions

Clearly communicate the benefits of the new technology and how it will improve 

efficiency or user experience.

Assure everyone that adequate training will be provided to help with the onboarding.

Create an organizational culture that values innovation and continuous improvement.

Challenge – Security Concerns
Architectural revamps may raise concerns about data security and potential vulnerabilities.

Solutions

Conduct thorough security assessments of the technologies you plan to implement.

Partner with vendors who prioritize stringent security practices and compliance 

with relevant regulations.
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Challenge – Budgetary Constraints
Innovation initiatives often require upfront investments in technology and resources.

Solutions

Clearly define the ROI potential of the new technology to secure buy-in 

from stakeholders.

Start with a pilot project to demonstrate value before moving to full-scale

implementation.

Explore cost-effective options like Catalyst by Zoho that offer  pay-as-you-go 

models.

Step-by-Step Roadmap for Success
Now that we've addressed potential roadblocks, let's explore a practical roadmap to 

guide your innovation journey.

Planning and Assessment

Identify pain points and areas for improvement within your current logistics 

processes. For example, is your refund process not optimized? Or are you facing 

consistent last mile issues?

Define clear goals and objectives for your innovation initiative.

Develop a business case outlining the expected ROI and impact on your 

logistics operations.

Secure buy-in from key stakeholders within your organization.

https://catalyst.zoho.com/
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Strategy and Design

Research and evaluate different innovative technologies that address your 

identified needs. If you are looking for an all-in-one development platform that 

simplifies the process of building event-driven, serverless-powered apps using 

AI, ML, and modern programming frameworks, then check out Catalyst by Zoho.

Create a comprehensive strategic plan that outlines technology adoption steps, 

timelines, and required resources.

Allocate the necessary budget for the project.

Pilot and Testing

Start with a small-scale implementation to test the feasibility and effectiveness

of the new technologies.

Gather input from all stakeholders and make necessary adjustments based on 

real-world performance.

Ensure that the system operates smoothly under different scenarios and 

conditions, and integrates well with your existing stack.

Full-Scale Implementation

Gradually expand the implementation to different parts of the organization to 

minimize disruption.

Provide comprehensive training for all users and establish a support system to 

address issues quickly. For example, you may use Catalyst ConvoKraft to build a 

NLU-powered conversational chatbot to answer frequent questions, provide 

step-by-step guides, and offer real-time support.

Continuously monitor the performance of the new system and adjust as needed 

to improve operational efficiency.

https://catalyst.zoho.com/
https://catalyst.zoho.com/convokraft.html?src=header


Review and Optimize

Assess the impact of the new technology on your operations and compare it 

against your initial goals.

Stay updated with the latest technological trends and plan for future 

enhancements to maintain a competitive edge.

The Emerging Role of AI and ML in Supply 
Chain Operations
Recent advancements and democratization of artificial intelligence (AI) and 

machine learning (ML) have opened up exciting possibilities for logistics and 

supply chain companies. No-code, drag-and-drop-based ML pipeline builders like 

Catalyst QuickML are making it easy for even non-developers to build and 

fine-tune ML models.

Here are some ways in which AI and ML can deliver tangible improvements across 

the supply chain:

Demand Forecasting
Machine learning models can analyze vast data sets, including market trends, weather 

patterns, and social media data, to generate highly accurate demand forecasts. This 

allows logistics companies to optimize inventory levels, prevent stockouts, and ensure 

they have the right products in the right place at the right time.

Automated Warehouse Operations
AI-powered robots and autonomous guided vehicles (AGVs) can be integrated into 

warehouse operations to automate tasks like picking, packing, and inventory 

management. This reduces reliance on manual labor, improves accuracy and efficiency, 

and allows human workers to focus on higher-value activities.
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Advanced Fraud Detection
Fraudulent transactions and shipment diversions can cause significant financial 

losses for logistics companies. ML models trained on the right data sets can analyze 

transaction patterns and identify anomalies in real time. This enables businesses to 

intervene promptly and prevent fraudulent activities.

Dynamic Route Optimization
Traffic congestion, weather events, and unforeseen delays can significantly disrupt 

delivery schedules. AI can analyze real-time traffic data, weather forecasts, and 

historical delivery patterns to dynamically adjust delivery routes. This ensures that 

the most efficient routes are taken to minimize fuel costs and delivery times.

Predictive Maintenance
By analyzing sensor data from equipment within warehouses and transportation 

networks, ML algorithms can predict potential equipment failures before they occur. 

This allows for proactive maintenance, which reduces downtime and associated 

repair costs, as well as ensuring smooth operations.
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Companies in the supply chain and logistics sectors can enhance 

operational efficiency, reduce costs, and improve customer satisfaction by 

investing in the modern technologies mentioned above. From event-driven 

and serverless architectures to GraphQL-based apps and machine learning 

models, each of these technologies offers a unique set of benefits that can 

be leveraged to optimize specific aspects of the supply chain.

Conclusion and next steps

If you are eager to explore how Catalyst can unlock new 

possibilities, we're here to help. For a limited time, we are offering 

five hours of personalized consulting, valued at $1000, for free.

Reach out to us for a free consultation.

Get Free Consultation

https://catalyst.zoho.com/consultation.html



