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In today's dynamic marketplace, many companies have adopted production and inventory strategies
that emphasize responsiveness, customization, and efficiency. One of the most critical processes
within supply chain management and manufacturing is the "make-to-order" (MTO) approach. This
process ensures that goods are not manufactured until a firm sales order is received from a
customer. Such a strategy minimizes inventory holding costs, reduces waste, and allows for greater
customization tailored to individual customer needs. This article explores the intricacies of this core
business process, its benefits, challenges, and how it fits within modern manufacturing and supply
chain paradigms.

Understanding the Make-to-Order (MTO) Business
Model

Definition and Core Principles
The make-to-order (MTO) business model refers to a manufacturing and fulfillment process where
production begins only after a customer places a specific order. Unlike traditional mass production,
which involves producing large quantities of standard products for stock, MTO emphasizes
producing customized goods tailored to individual customer specifications. This approach aligns
closely with demand-driven manufacturing philosophies, enabling companies to offer personalized
products without the risks associated with excess inventory.

Key principles of MTO include:
- Customer-driven production initiation
- Reduced inventory levels
- High flexibility in product customization
- Close alignment with customer requirements and delivery timelines

How MTO Differs from Other Production Strategies
The primary distinctions between MTO and other manufacturing strategies are:

Make-to-Stock (MTS): Products are manufactured based on forecasted demand and stocked
in anticipation of customer orders.

Assemble-to-Order (ATO): Components are produced or procured in advance, but final



assembly occurs only after receiving the customer order.

Engineer-to-Order (ETO): The product design and manufacturing are initiated after the
order, often involving custom engineering and design processes.

MTO's unique position is in producing goods specifically after order confirmation, emphasizing
flexibility and minimizing inventory costs.

The Core Business Process of MTO

Order Receipt and Validation
The process begins when a customer places a sales order. This step involves:
- Receiving the order through various channels (e.g., online, sales representative, distributor)
- Validating customer details, payment terms, and delivery requirements
- Confirming product specifications, quantities, and delivery timelines
- Checking creditworthiness and other compliance checks

This stage is crucial because it triggers the entire manufacturing process. Accurate and complete
order data ensures that subsequent steps proceed smoothly.

Order Planning and Scheduling
Once the order is validated, the business shifts focus to planning:
- Determining production schedules based on current capacity, lead times, and order priority
- Procuring necessary raw materials, components, or sub-assemblies
- Coordinating with suppliers for timely delivery of materials
- Adjusting production workflows to accommodate the specific requirements of the order

Effective planning ensures that production can commence promptly once all components are
available.

Design and Engineering (if applicable)
Depending on the product, especially in highly customized or engineered goods, this phase involves:
- Creating detailed drawings, specifications, and engineering documents
- Collaborating with the customer for design approval
- Modifying standard products to meet unique requirements

This stage may be skipped for standard products but is critical in industries like aerospace,
automotive, or bespoke manufacturing.



Manufacturing and Production
Production begins after all planning and design steps are completed:
- Setting up manufacturing processes tailored to the specific order
- Manufacturing components or assembling the final product
- Quality checks at various stages to ensure adherence to specifications
- Managing production timelines to meet delivery commitments

This step is the core of MTO, where goods are physically created based solely on confirmed
customer orders.

Quality Control and Inspection
Post-production, quality assurance ensures:
- The product meets design specifications
- No defects are present
- Compliance with industry standards

Quality control is vital in MTO since each product may be unique or highly customized.

Packaging, Delivery, and Fulfillment
The final steps involve:
- Packaging the finished goods appropriately
- Coordinating logistics for delivery to the customer
- Managing documentation such as invoices, shipping labels, and certificates
- Ensuring delivery timelines are met to maintain customer satisfaction

Post-Sales Support and Feedback
After delivery:
- Gathering customer feedback for quality and satisfaction
- Providing after-sales service or technical support
- Incorporating learnings into future orders or process improvements

This comprehensive process ensures a seamless flow from order receipt to product delivery,
emphasizing responsiveness and customization.

Benefits of the Make-to-Order Process

Inventory Reduction and Cost Savings
By manufacturing only after receiving sales orders, companies significantly reduce inventory holding
costs:
- Lower warehousing expenses



- Reduced risk of unsold obsolete stock
- Better cash flow management

Customization and Customer Satisfaction
The MTO process allows:
- Tailoring products to specific customer needs
- Offering unique features or configurations
- Enhancing customer loyalty through personalized service

Flexibility and Responsiveness
Manufacturers can adapt quickly to:
- Changing market demands
- New customer requirements
- Custom engineering requests

Lower Risk of Obsolescence
Since production is driven by actual demand, there's less likelihood of products becoming outdated
or unsellable.

Challenges and Limitations of the MTO Approach

Longer Lead Times
Because manufacturing only begins after order receipt, customers may experience longer wait times
compared to stock-based models.

Production Planning Complexity
Coordinating manufacturing schedules for individual orders requires sophisticated planning and
scheduling systems, especially for high-volume or complex products.

Capacity Constraints
Limited manufacturing capacity can lead to delays, especially during peak demand periods.

Supply Chain Dependencies
Timely procurement of raw materials and components is crucial; disruptions can halt production and
delay delivery.



Cost Implications
While inventory costs are minimized, per-unit production costs may be higher due to smaller batch
sizes and customization efforts.

Modern Technologies Supporting MTO Processes

Enterprise Resource Planning (ERP) Systems
ERP systems facilitate:
- Streamlined order management
- Real-time production scheduling
- Inventory tracking and procurement management

Manufacturing Execution Systems (MES)
MES enhances:
- Shop-floor control
- Quality tracking
- Data collection for continuous improvement

Product Configuration and Customization Tools
These tools enable:
- Efficient handling of complex product variants
- Accurate quoting and design validation
- Seamless integration with manufacturing workflows

Supply Chain Integration
Advanced supply chain management platforms improve:
- Supplier collaboration
- Demand forecasting
- Just-in-time procurement

Industry Examples of Make-to-Order Business
Processes

Automotive Industry
Manufacturers often produce vehicles based on customer specifications, including color, features,
and packages, only after a purchase agreement.



Aerospace and Defense
Highly customized aircraft components are manufactured after clients place specific orders,
requiring precise engineering and compliance.

Luxury Goods and Custom Jewelry
Products are crafted to individual customer designs, often involving intricate craftsmanship and
precise specifications.

Machinery and Industrial Equipment
Custom machinery is designed and built based on client requirements, often involving complex
engineering and integration.

Conclusion
The business process in which goods are not manufactured until a sales order is received
encapsulates a demand-driven, customer-centric approach that aligns production closely with actual
market needs. Known widely as the make-to-order (MTO) process, it offers numerous advantages in
reducing inventory costs, enabling customization, and enhancing responsiveness. However, it also
presents challenges such as longer lead times and supply chain dependencies. Advances in digital
technologies, such as ERP, MES, and supply chain management tools, have significantly mitigated
these challenges, making MTO a viable and often preferred strategy across various industries that
prioritize flexibility and personalization. As global markets continue to evolve, the make-to-order
process remains a vital business model supporting innovation, efficiency, and customer satisfaction
in manufacturing and beyond.

Frequently Asked Questions

What is the primary benefit of a make-to-order (MTO)
manufacturing process?
The primary benefit of a make-to-order process is that it reduces inventory costs and minimizes
waste by producing goods only after a customer order is received.

How does the 'build-to-order' approach impact production
scheduling?
Build-to-order allows for flexible production scheduling tailored to individual customer demands,
leading to more efficient resource utilization and reduced excess inventory.



What are the main challenges of a sales order-driven
manufacturing process?
Challenges include longer lead times, demand forecasting complexities, and the need for highly
responsive supply chain and production systems.

Which industries most commonly use a 'just-in-time' or similar
process where products are made after receiving orders?
Industries such as aerospace, custom machinery, luxury goods, and made-to-order fashion often
employ this process to ensure customization and reduce inventory costs.

How does order customization influence the core business
process?
Order customization requires flexible manufacturing systems and close communication with
customers to meet specific requirements, impacting production planning and quality control.

What technology systems support a production process that
starts only after receiving a sales order?
Enterprise Resource Planning (ERP), Manufacturing Execution Systems (MES), and Customer
Relationship Management (CRM) systems facilitate real-time order processing, scheduling, and
communication.

In what ways does a 'build-to-order' process improve customer
satisfaction?
It offers tailored products, shorter delivery times for made-to-order items, and the ability to
incorporate customer feedback directly into the manufacturing process.

What are the key differences between build-to-stock and build-
to-order manufacturing strategies?
Build-to-stock produces goods based on forecasted demand and stocks inventory in advance, while
build-to-order produces products only after receiving specific customer orders, reducing inventory
but potentially increasing lead times.

How does a 'sales order-driven' process impact inventory
management?
It minimizes inventory levels by producing only what is sold, which reduces holding costs and the
risk of obsolete stock, but requires precise demand planning and agile production capabilities.
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In the dynamic landscape of manufacturing and supply chain management, businesses continually
seek strategies that optimize efficiency, reduce inventory costs, and improve customer satisfaction.
One such approach, central to lean manufacturing principles, is the process where goods are not
manufactured until a sales order is received. This process, often termed “make-to-order” (MTO),
represents a significant departure from traditional “make-to-stock” (MTS) manufacturing models.
Understanding the intricacies, advantages, challenges, and technological enablers of this core
business process is essential for organizations aiming to align production closely with market
demand.

---

Understanding the Make-to-Order (MTO) Business
Model

At its core, the make-to-order model is a manufacturing strategy where production begins only after
a confirmed customer order is received. Unlike traditional models that produce goods based on
forecasted demand, MTO minimizes inventory holdings and aligns manufacturing activities directly
with actual customer needs.

Key Characteristics of MTO:

- Customer-Driven Production: Manufacturing commencement is initiated by confirmed sales orders.
- Reduced Inventory Costs: Raw materials and finished goods inventory are kept to a minimum.
- High Customization Potential: Products can often be tailored to individual customer specifications.
- Longer Lead Times: Due to the on-demand nature, production and delivery times can be longer
than MTS approaches.

This model is prevalent in industries such as aerospace, luxury goods, custom machinery, and
certain segments of the automotive sector, where product customization and high value justify the
longer lead times.

---

The Core Business Process Flow in Make-to-Order
Manufacturing

Implementing a successful MTO process involves a series of interdependent steps that ensure
customer orders are fulfilled efficiently and accurately. These steps can be summarized as follows:

1. Customer Inquiry and Order Placement



The process begins with the customer expressing interest, either through direct sales channels,
online platforms, or intermediaries, culminating in placing a formal order that specifies product
features, quantities, and delivery expectations.

2. Order Entry and Verification

Once received, the sales order undergoes verification for accuracy, credit approval, and feasibility
assessment. This step ensures that the organization can meet the customer's specifications and
delivery timeline.

3. Design and Engineering (if applicable)

Depending on the product complexity, engineering teams may need to develop or customize designs
based on the customer’s specifications. This phase involves detailed drawings, material selection,
and confirmation of technical feasibility.

4. Material Procurement and Planning

Unlike MTS, raw materials are not pre-stocked for specific products. Instead, procurement activities
are triggered as soon as the order details are finalized. Just-in-time (JIT) principles are often
employed to ensure materials arrive precisely when needed, reducing inventory holding costs.

5. Manufacturing and Production

Production begins once all materials are available, and the manufacturing process is initiated
according to the customized specifications. This stage may involve complex assembly, machining, or
fabrication, often requiring specialized equipment and skilled labor.

6. Quality Control and Testing

Finished products undergo inspection and testing to verify that they meet customer requirements
and quality standards. This step is critical in maintaining customer satisfaction and regulatory
compliance.

7. Delivery and Post-Sales Service

The final product is packaged and shipped. Post-delivery support, such as installation, warranty, or
maintenance, may also be part of the process.

---

Advantages of the Make-to-Order Approach

Adopting an MTO process offers several compelling benefits:



1. Reduced Inventory Costs

By manufacturing only after receiving confirmed orders, companies minimize the costs associated
with raw material stockpiling and finished goods inventory. This reduces storage expenses and risks
of obsolescence, especially vital for products with rapidly changing designs or materials.

2. Enhanced Customization and Customer Satisfaction

MTO enables organizations to tailor products to specific customer needs, leading to higher
satisfaction and loyalty. This flexibility is particularly valuable in markets where personalization is a
key differentiator.

3. Improved Cash Flow Management

Since production is triggered by actual orders, cash flow is more directly linked to sales activity.
This reduces the risk of overproduction and excess inventory that ties up capital.

4. Lower Waste and Environmental Impact

Producing only what is sold aligns with lean manufacturing principles, minimizing waste and
resource consumption.

5. Better Demand Forecasting Accuracy

Relying on real customer orders rather than forecasts reduces the uncertainty inherent in demand
planning.

---

Challenges and Limitations of Make-to-Order Processes

Despite its advantages, the MTO approach presents several operational and strategic challenges:

1. Longer Lead Times

Manufacturers must often accept extended delivery windows, which can be a disadvantage in fast-
paced markets or for customers demanding rapid turnaround.



2. Complex Supply Chain Management

Coordinating procurement, manufacturing, and logistics without the buffer of inventory requires
sophisticated planning and responsiveness, often necessitating advanced ERP systems.

3. Higher Production Costs per Unit

Custom manufacturing may involve specialized setups, tooling, and labor, increasing per-unit costs
compared to mass production.

4. Demand Variability and Capacity Planning

Fluctuations in order volume can complicate capacity planning, leading to potential bottlenecks or
underutilized resources.

5. Need for Advanced Information Systems

Effective MTO requires seamless information flow across departments to respond swiftly to
customer orders, design changes, and procurement needs.

---

Technological Enablers Facilitating the MTO Process

Modern information technology plays a pivotal role in overcoming the challenges of the make-to-
order process:

1. Enterprise Resource Planning (ERP) Systems

ERP platforms integrate sales, procurement, manufacturing, and logistics data, enabling real-time
visibility and streamlined workflows vital for MTO.

2. Computer-Aided Design (CAD) and Computer-Aided Manufacturing (CAM)

These tools facilitate rapid customization, reducing design cycle times and ensuring precise
manufacturing based on customer specifications.

3. Manufacturing Execution Systems (MES)

MES solutions monitor and control manufacturing activities on the shop floor, ensuring adherence to
specifications and improving responsiveness.



4. Customer Relationship Management (CRM)

CRM systems provide insights into customer preferences and order history, aiding in personalized
service and forecasting.

5. Just-in-Time (JIT) and Vendor-Managed Inventory (VMI)

These practices coordinate procurement and production schedules to minimize inventory while
ensuring timely availability of materials.

---

Case Studies and Industry Applications

Several industries exemplify the successful implementation of the make-to-order process:

- Aerospace Industry: Manufacturers like Boeing utilize MTO strategies for customized aircraft,
where each build is tailored to specific customer requirements, involving complex engineering and
supply chain coordination.

- Luxury Goods: Jewelry designers and high-end watchmakers often produce items only after
receiving customer orders to ensure exclusivity and personalization.

- Industrial Machinery: Companies producing bespoke machinery or equipment often rely on MTO
processes to meet unique client specifications, requiring close collaboration between sales,
engineering, and manufacturing.

- Automotive (Special Editions): Certain car manufacturers offer bespoke features or limited-run
models only upon order, aligning production with customer desires.

---

Future Trends and Evolving Practices

The landscape of MTO manufacturing continues to evolve, driven by technological advancements
and changing customer expectations:

- Digital Twins and Simulation: Virtual modeling of products and manufacturing processes allows for
rapid customization and testing, reducing lead times.

- Artificial Intelligence (AI): AI algorithms optimize scheduling, procurement, and capacity planning,
increasing responsiveness to customer orders.

- Additive Manufacturing (3D Printing): Enables on-demand production of complex components,
reducing lead times and enabling greater customization.



- Blockchain: Enhances transparency and traceability across supply chains, vital for complex MTO
projects requiring high levels of coordination.

---

Conclusion

The business process where goods are not manufactured until a sales order is received embodies a
strategic shift towards lean, customer-centric manufacturing. While it necessitates sophisticated
planning, agile supply chains, and advanced technology, the benefits of reduced inventory costs,
enhanced customization, and improved demand alignment make it an attractive model for many
industries. As technological innovations continue to mature, the make-to-order process will likely
become even more efficient and widespread, enabling companies to meet increasingly personalized
customer demands without sacrificing operational efficiency.

Understanding and optimizing this core business process is essential for organizations seeking
competitive advantage in a rapidly evolving marketplace, where agility and responsiveness are
paramount.
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