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Supporting Variable Demand: Strategies that Work 

By Curtis Campbell 

Variable demand projects are often the most difficult to outsource. The challenge isn’t finding 
electronics manufacturing services (EMS) providers who are willing to build them. The challenge is 
finding EMS providers whose processes have been optimized to efficiently support them. SigmaTron 
International, regularly supports customers with variable demand, particularly in its North American 
facilities where shorter transit distances can enhance responsiveness to changes in demand. This 
whitepaper looks at four examples of ways processes have been optimized to address the challenges 
that this type of production can generate. 

Optimizing Efficiency in Low-to-Medium Volume Higher Level Assembly Projects 

Most higher level assembly (HLA) projects are built in dedicated work cells.  Low-to-medium volume HLA 
projects often have variable demand, which means that work cells occupy floor space whether 
production is scheduled that day or not. As a result, these work cells are often scattered around 
production floors in areas where space is available.  

SigmaTron International’s Elk Grove Village facility felt that by defining a common area with 
workstations that were easy to modify, they could optimize workflow and production resource 
utilization for these types of projects. The end result was a centralized HLA work area set up for quick 
changeover among projects with variable demand requirements. Lean manufacturing principles were 
used in designing the area. Key objectives incorporated in the design included: 

• Optimize production aids to minimize defects 
• Minimize wait time, overproduction or excess inventory by keeping processes highly visible 

and sharing support resources 
• Minimize unnecessary motion 
• Minimize unnecessary transport and handling. 

While each work cell is optimized for the product that will be built, all workstations are equipped with 
flat panel display monitors to provide interactive work instructions that allow the production operator 
to view an assembly video, magnify assembly visual aids or search for specific information. This ensures 
that each operator has the detailed information needed to correctly assemble the product, even when 
production occurs in small batches once or twice a month. 

In this HLA area, the work team is cross-trained and moves among work cells as demand varies. This 
removes the incentive to slow down the pace of work to stretch out production activities. It also 
discourages overproduction since excess work-in-process is immediately visible.  

Worker cross-training has the additional benefit of job enlargement and enrichment, which breaks 
monotony and helps contribute to defect minimization. A final benefit is minimization of repetitive 
stress injuries since moving among work cells to build different products minimizes repetitive motion. 
Workers can sit or stand depending on the operations performed. 

In SigmaTron’s case, excess inventory is further minimized through its systems strategy. Product is bar 
coded and tracked through each operation using the Company’s proprietary iScore system. Real-time 
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production status can be accessed internally via computer monitor, and customers can access 
production status remotely via the Score portal.  

When HLA projects are scattered around a factory it means that support functions are having to 
transport raw material to multiple locations and subassemblies or finished goods are also being 
transported from multiple locations. In this centralized HLA work area, printed circuit board assemblies 
(PCBAs) and other required components are stocked point of use, minimizing transport time and 
enabling stockroom personnel to easily see when a Kanban needs to be replenished. There is similar 
efficiency in test, pack and ship operations. 

Centralizing HLA production has been a win-win all around. Production operators are empowered and 
trained to a higher level of skill. This adds both responsibility and variety to their jobs. The team is 
achieving economy of scale in production resource utilization by clustering HLA activities in a single 
workspace. From a customer standpoint, the efficiencies are helping to provide a cost competitive, 
responsive solution for projects that don’t make sense to move offshore. 

Integrating Assembly, Test, Pack and Repair/Upgrade 

Another option for optimizing variable demand HLA projects with high enough volumes to justify a 
single dedicated work cell, is to integrate test and post-manufacturing operations within the work cell. 
For example, in one project involving a patient assistance device in SigmaTron’s Union City, CA facility, 
an ergonomic work cell has been designed that handles ongoing production, as well as repair and 
upgrade operations. That minimizes raw materials inventory and capital equipment requirements since 
the programming and test equipment supports both types of production activities. It also helps mitigate 
defects, since a core group of trained production operators and technicians familiar with the entire 
production process support the entire project.  

There are three separate PCBA models. The SMT area is treated as supplier that ships to a Kanban in the 
stockroom. The PCBAs are pulled from the Kanban and kitted as part of the top level assembly as orders 
are released. The SMT area is able to replenish the Kanban based on pull signals, ensuring adequate 
supply is available to meet changes in demand. 

Programming, test and pack is an integrated operation. This ensures serialization integrity.  The serial 
numbers are stored in both an Excel database and SigmaTron’s proprietary systems. The product is 
traceable through the serial number and the customer utilizes this information for warranty verification. 
Co-locating these operations also minimizes transport, motion, waiting and over processing since the 
operation is performed as products complete assembly in the same work cell. Co-location also 
eliminates the potential mix-ups that can occur when products are tested and packed in separate areas 
of the production floor.  

The work cell also handles repair and upgrade operations. In some cases, units are returned in bulk 
shipments from the customer for a retest and software upgrade. In other cases, units are returned from 
the field for warranty repair, which involves troubleshooting and repair. Repaired or upgraded units 
have their existing serial number annotated in the database and a new serial number (traceable to the 
original) is issued.  
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Optimizing Configure-to-Order Projects 

Configure-to-order (CTO) projects add an additional challenge and opportunity to the variable demand 
equation. There are often synergies in the base configuration that can be exploited to improve efficiency 
and responsiveness to changes in demand. At the same time, managing multiple variations of a product 
adds complexity to the process and drives a need for robust configuration management controls. 

For example, SigmaTron International’s facility in Acuna, Mexico set a up a dedicated assembly and test 
“focused factory” area to provide CTO services for a manufacturer of industrial products. The customer 
has outsourced over 50 different product types that are a mix of legacy and current product.  

Design for manufacturability (DFM) analysis is performed on products during the new product 
introduction (NPI) phase to identify potential issues prior to the product entering production. Test 
strategy and programming development is done for new products and test programming is optimized 
for legacy products, where needed.  

As in the other examples previously discussed, the Acuna facility’s SMT area manufactures PCBAs which 
are held in a Kanban, sized to mutually agreed upon requirements and replenished as PCBAs are pulled 
into final assembly. The final assembly focused factory provides secondary operations including room 
temperature vulcanizing (RTV) coating, conformal coating, potting, cable and harness assembly, and 
testing. 

Automated RTV dispensing and conformal coating equipment are utilized to ensure accuracy and 
consistency in material application. Tooling is used where appropriate to optimize the wire attachment 
process. 

One of the challenges in CTO projects can be ensuring that all products complete the required process 
steps. The Acuna facility uses sequential verification to ensure that all test and related activities are 
performed prior to shipment.  

Units are bar-coded and tracked via an internally-developed software program. The test steps are 
programmed into the sequential verification program and the test technician scans the bar code as the 
product reaches that station. The program tracks the unit through testing and an audit process in 
shipping. If a step is skipped, the system will inform the person bar coding the product. The system also 
logs test results and any associated activities. It provides a record of all activities performed that is 
associated with the product’s bar code. The end result is that the person packing out the unit can audit 
that the unit has completed all test steps. 

This eliminates the possibility that test steps can be inadvertently skipped or that CTO units can be 
shipped to the wrong location, which can be common challenges in higher volume production with less 
automated tracking systems. 

Optimizing the Ordering Process in Variable Demand Projects 

The quality of the customer-EMS provider forecasting and communication process can have a significant 
impact on both project cost and responsiveness in variable demand situations.    
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A telecommunications project in SigmaTron’s Union City, CA facility provides a good example of a way to 
optimize this. This variable demand project involves 30 different product types and included some CTO 
options. To address that, the customer provides a blanket forecast which is reviewed by the EMS 
program manager and updated via a weekly review meeting. A finished goods Kanban has been set up 
that is sized to mutually agreed upon forecast numbers and replenished based on program management 
review of shipments. PCBAs are built and stocked in a supermarket arrangement to optimize the 
number of scheduled production runs at that level. Two products are built in a CTO scenario based on a 
24-hour response window and the rest are built and stocked based on mutually agreed upon forecast 
numbers. This arrangement is flexible enough to provide the responsiveness the customer needs; yet 
disciplined enough to leverage EMS economies of scale and process efficiency. 

Efficiency has been improved over time. When the project was initially transferred, serial numbers were 
issued by the customer. The production team printed three sets of labels and then had to ensure the 
PCBA, the case and the box all had the same serial number. As project volumes grew it became a highly 
inefficient process. The team’s solution was to add label printers to the production process, assigning a 
bar code label with serial number at the PCBA level tracked by an internal shop floor control system that 
enables case and box labels to be generated at point of use when the production operator scans PCBA 
bar code label. This created a repeatable process that better supports traceability and generates labels 
as needed at point of use. 

SigmaTron’s team also provides fulfillment services for the project. Shipping product directly from the 
factory to the end market eliminated a transport leg between SigmaTron and the OEM. The PCBAs are 
assembled into cases in a dedicated work cell. In all but two products, the team pulls products 
scheduled to ship from a drop ship finished goods Kanban that includes finished units and purchased 
accessories. The customer owns the finished goods inventory that is resident at SigmaTron. Typically, 
the team ships to 20-40 end customers per day.  Bulk orders of more than 25 units are picked and 
packed in the morning to assure same day shipment from time of request.  Individual unit orders are 
shipped at time of request, with 2 pm being the cutoff for same day shipment.   

Two products are CTO and a standardized process has been designed to optimize this process. A special 
email box has been set up that transmits orders to the production work cell. The units are configured 
and ready to ship within 24-hours from receipt of order. Configured items have a segregated shelf in the 
Kanban area. They can only be pulled and packed from that shelf to minimize the possibility that 
incorrect items might be pulled.  

As these examples show, the challenges caused by variable demand can often be mitigated when 
forecasting, production and post-manufacturing is set up with variable demand in mind. Shop floor 
control systems are critical in ensuring configuration management and real-time production status 
visibility. In selecting an EMS provider to support projects that have variable demand, look beyond 
production capabilities. Focus the evaluation on the systems strategy and optimized processes built 
around projects of similar size and complexity.  

 

Curtis Campbell is SigmaTron International’s Vice President of Sales West Coast. He can be reached at 
curtis.campbell@sigmatronintl.com.  For more information on SigmaTron International’s capabilities, 
visit www.sigmatronintl.com or call 510-477-5000. 
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