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Offshore, Nearshore or Onshore: What Makes Best Sense for Your 

Project?  

By Curtis Campbell 

The COVID-19 pandemic has impacted supply chains around the world and demonstrated the value of 

outsourcing strategies that focus on supplier competencies, geographic breadth of supplier facilities and 

manufacturing region choices based on advantages beyond low labor cost. It has also driven many 

sourcing teams to re-evaluate previous sourcing choices. 

The reality is that unexpected supply chain disruptions happen on a regular basis. Consequently, instead 

of asking, “which region is likely the safest?”, the better questions are “which region inherently makes 

the most sense for our project’s characteristics?” and “which supplier is best suited to support our 

needs, should a disruption occur?” This whitepaper looks at the offshore, nearshore and onshore 

outsourcing strategy equation in terms of the advantages and disadvantages associated five project 

characteristics: 

• Project maturity 

• Special requirements 

• Demand variation 

• Margin sensitivity 

• End market location. 

It also looks four key elements in a contract manufacturer’s business model that can be beneficial in 

situations where supply chain disruption occurs: 

• Build site diversity 

• Real-time systems 

• Supply chain management expertise 

• Project transfer expertise. 

Project Maturity 

As OEMs have reduced internal resources, EMS providers have been expected to add more support to 

the front end of the product lifecycle. While SigmaTron International uses a consistent project launch 

process and shares engineering resources virtually among all its facilities, indigenous suppliers in lower 

cost labor markets often don’t have robust systems for supporting product development and transfer. 

Communications issues driven by differences in language or perception can add cost. OEM engineering 

personnel may be unwilling to accept heavy travel schedules, added work hours to address time 
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differences or short-term assignments as a remote source inspector. Frequent engineering change 

orders (ECOs) may drive expedited shipments or rework at the end market. There can also be risk of 

intellectual property (IP) theft in areas with weak IP protection. The costs associated with any of these 

potential issues may be much higher than the cost savings in lower cost markets. Consequently, 

immature products may be best sourced closer to the site managing product development.  

Special Requirements 

While the process for building a product is similar the world over, products with special requirements 

may narrow locations choices. For example, if repair depot will be combined with production, the 

project may be more cost effective sourced closer to the largest end market. If regulatory or country-

specific local content requirements are present, that may make a specific market more attractive. For 

example, one of SigmaTron’s customers re-shored a product built in India because of a requirement to 

calibrate the product’s thermostat in the U.S. When the cost savings of manufacturing in India was 

measured against the costs of using one source for manufacturing domestically, the U.S. build was 

cheaper. Finally, if the product requirements a highly specialized supply chain, such as a large number of 

precision machined parts, some locations may be more attractive than others. In all cases, asking 

questions about an EMS provider’s track record on projects of similar size and scope in that location can 

be beneficial in determining whether similar special requirements can be supported. 

Demand Variation 

High volume products with predictable demand are relatively easy to outsource anywhere in the world. 

However, many sourcing projects have a mix of products with low-to-medium volumes and some 

demand variability. Often it is assumed that the economies of scale in component sourcing associated 

with high runners will drive cost savings in the variable demand product, or that the size of the total 

project will drive some level of price discounting at the EMS provider. This isn’t always the case. Lower 

volumes have more line changeovers and don’t always have component commonality with the higher 

volume product. If the EMS provider doesn’t value lower volume, higher mix product there may be late 

deliveries or expedited shipping charges. There may also be quality issues associated with product 

configuration errors. Yet, segregating high volume and lower volume, less predictable production may 

result in higher pricing for the less attractive part of the mix. That said, countries such as Mexico, which 

now compete on service as well as price offer both lower labor cost and logistics simplicity for variable 

demand product. This can provide the best option for accessing a lower cost labor market while 

maintaining logistics simplicity. If a mix of product is being supported, the border region with the U.S. 

may offer the most logistics flexibility. 
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Margin Sensitivity 

Margin sensitive products are typically best built in low cost labor markets. That said, it is important to 

understand total cost of ownership, in calculating which low cost labor market makes the most sense. 

Most regions in Asia are lower cost than U.S. manufacturing. However, China and Mexico were at labor 

cost parity pre-U.S.-China tariffs. A nearshore solution in Mexico is logistically simpler than an offshore 

solution in China when the largest end market is in North America. Vietnam offers a lower cost than 

either Mexico or China, however, availability of experienced engineering resources may not be as good 

as more mature regions. SigmaTron’s ability to pull engineering resources globally, counterbalances this 

in its Vietnam facility. In determining the best option, it is important to consider availability of necessary 

resources, proximity to needed supply chain and logistics complexity, in addition to labor cost, in 

determining total cost.  

End Market Location 

The COVID-19 pandemic has highlighted the dangers of an extended supply chain. The longer it takes for 

a product to transit from a factory to its end market location; the more inventory is tied up in that 

transit pipeline and the more vulnerable it is to supply chain disruption. While COVID-19 represents the 

most significant transportation disruption in modern times, the West Coast port strike several years ago 

also generated significant disruption for products built in Asia destined for the U.S. If the end market is 

global there are more options in manufacturing choice. If the end market is limited to a specific region, 

manufacturing within that region reduces inventory requirements, transportation costs and overall time 

from the factory to distribution.  

SigmaTron’s One Source Global Options Approach 

SigmaTron’s global network of facilities offers its customers choice in preferred manufacturing location 

and the ability to seamlessly transition to a new location should changes in project requirements dictate 

a need to move. Additionally, this business model can help customers analyze costs and tradeoffs when 

considering whether to change locations. 

For example, one of SigmaTron’s industrial customers looked at moving production to Mexico to 

eliminate the China tariffs. SigmaTron was building their printed circuit board assemblies (PCBAs) and 

they were doing a large portion of the final assembly at their own factory in China. As a result, the 

declared value of their exported product was fairly high since it reflected the customer’s internal cost 

structure. However, the non-recurring costs of transferring work to Mexico were also high, particularly if 

the tariffs turned out to be a short-term policy. SigmaTron worked with the customer to transfer a 

significant portion of the value-add done in China to its Suzhou facility and optimized processes to 
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reduce labor. The end result reduced the declared value of the product which also reduced the tariff 

cost. 

Another benefit of the example above was that the supply chain stayed the same. The assembly 

processes were optimized to reduce touch labor. Personnel from both facilities were able to interact 

easily in developing the optimized processes. 

Diversity of Facilities 

SigmaTron’s manufacturing facility locations includes U.S. locations near Silicon Valley and Chicago; 

three locations spread across Mexico; a facility in China; and a facility in Vietnam. This level of diversity 

gives customers the ability to pursue a variety of outsourcing strategies including: 

• Proximity to R&D teams or a final assembly site 

• Proximity to end market 

• Access to lower labor cost regions 

• Manufacturing within regions covered by preferential trade agreements 

• Proximity to major transportation hubs. 

SigmaTron focuses on the scalable solution approach and offers customers the ability to build different 

product lines in different facilities when their requirements don’t fit a single facility option. Forecasting 

and production layout are optimized for those projects. For example, SigmaTron’s facility in Elk Grove 

Village, IL has a box build area that has been optimized for smaller volume box build production enabling 

unrelated products to share the efficiencies and economies of scale of a standardized work cell 

arrangement, even though project volumes don’t justify a dedicated work cell. Workstations are 

designed for easy changeover and a dedicated team supports the area, ensuring correct materials are 

stocked point of use as needed and everything is in place to support the products being built that day. 

Conversely, SigmaTron’s facilities in China and Vietnam have been optimized for high volume 

production. Its facilities in Mexico support both medium and high volume production. U.S. facilities 

support a range of project volumes, as well.  

Similarly, SigmaTron is able provide a tailored solution for its customers that can be as limited as PCBA 

manufacturing and as complex as system integration, fulfillment to end market and repair depot 

support. The Company also has engineering resources able to support product development activities.  

SigmaTron’s support resources can be flexed among facilities, so choosing a facility in a lower cost 

region with minimal overhead does not translate to a loss of expertise. For example, a complex test 

requirement in Vietnam may be supported by a test engineering team in China or the US that has 

encountered similar challenges. This leveraging of expertise helps keep staff overhead at reasonable 
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levels while ensuring that customers have access to the right level of expertise, regardless of the facility 

they choose. 

Real-time Systems 

In today’s electronics manufacturing services (EMS) industry, systems strategy plays an integral role in 

cost control, inventory management and quality. 

SigmaTron uses a combination of proprietary and internally-developed systems for enterprise and shop 

floor management. All facilities utilize a common ERP system plus third-party Product Lifecycle 

Management (PLM) tools. An internally-developed manufacturing execution system (MES) supports 

both traceability and enforced routing, which helps ensure a product goes through all steps defined in 

its documented manufacturing process. The system has the capability to address both issues with a 

single bar code scan, enhancing efficiency.  

The combination of an industry-standard ERP software with an internally-developed iScore suite of 

supply chain management tools, enable SigmaTron’s team to track demand, material on order, 

inventory, work-in-process, finished goods and shipments. The ability to review material and product 

status real-time minimizes the potential of a surprise issue to significantly impact production. An MRP 

Share program provides suppliers with complete customer forecast visibility, plus current inventory and 

material on order. The iScore system supports VMI and Production Driven Replenishment (PDR™) pull 

signals. The ability to automate basic supply chain transactions helps reduce hidden costs and the 

potential for a requirement going unaddressed. 

Customers are given visibility into inventory status via the Score™ customer portal. Score’s advantages 

include: 

• The ability to track product through the manufacturing process with order, 

manufacturing and shipping status available 24/7 

• Real-time data that lets customers see changes as they happen 

• An order notes feature that lets project team members at both contractor and customer 

share project data 

• Direct email links to the Program Manager 

• All the details of shipped orders with a single click. 

This level of visibility supports better forecasts, leaner inventory pipelines, easy tracking of production 

quality trends and demand-driven production. 
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Supply Chain Management Expertise 

A reliable outsourcing partner isn’t simply building a product. For the outsourcing equation to work 

effectively, a product that meets quality standards must be delivered on time at the correct delivery 

location. Supply chain management expertise is often the key to making that happen consistently. From 

ensuring supplier quality and competitive price to developing a viable alternate materials strategy in the 

event of obsolescence, supply chain constraints or changes in demand, an EMS provider’s supply chain 

management team is a key element in ensuring commitments are met. 

SigmaTron’s supply chain model utilizes centralized supply chain management coordinated with its 

International Purchasing Office (IPO) in Taiwan. There is centralized management of key commodity 

segments such as printed circuit boards, semiconductors (ICs and linear logic), power products, 

connectors, electronic components (relays, electrolytic, ceramic and film capacitors), plastics and 

metals. Consequently, regardless of market conditions, the team is focused on identifying best sources 

and monitoring trends in each commodity. This level of expertise also helps in situations where a 

customer’s design team may need help qualifying a custom part supplier.  

SigmaTron’s proprietary iScore system links all its facilities globally to provide company-wide visibility 

into inventory levels and materials status. The same suite of supply chain management tools is also 

linked to customers and program managers. This provides a powerful “what if” capability should 

material availability or scheduling assumptions change. For example, if a production schedule is 

changed, the International Purchasing Office (IPO) in Taiwan can see the requirements up on the 

system, view the Approved Vendor List (AVL), and the stocking levels and demand. This lets them 

determine immediately how urgent the part requirement is and whether air or sea is the best shipping 

option. Similarly, in the case of a shortage caused by supply chain disruption or constraint, the team 

would be able to quickly determine material on hand, alternate sourcing options, impact to production 

and current levels of finished goods Kanban. 

Project Transfer Expertise 

The NPI phase is the critical step in ensuring a smooth launch to volume production. This is the phase 

where qualification runs prove out design and process assumptions. It is also the point where critical 

transfer of knowledge needs to take place in both directions. At the EMS provider level, all information 

needed to successfully build the product needs to be identified and transferred. The challenge is that in 

a product development effort, the EMS provider needs to be able to identify any gaps in knowledge and 

pull that information from the appropriate source. On the flip side, lessons are typically learned in the 

first production run that are valuable to both the design team and the OEM. The EMS provider needs to 

have a good process for documenting that knowledge and sharing it with relevant members of the team 

in those organizations. 
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At SigmaTron, the NPI process starts with the receipt of CAD files from the customer, along with the 

BOM and AVL. If DFX and PLM activities have not been performed earlier in the process, they are 

performed during NPI. 

Other issues that can potentially impact production cost are also evaluated as the process flow is 

designed. This focus on developing the most efficient process flow is particularly beneficial for highly 

regulated products, such as medical devices, where there may be limitations on process changes once 

the product is in production. 

Once the process flow is approved, SigmaTron’s use of leading edge software enables machine 

programming to be done using the CAD data. This cuts time and ensures accuracy.  

Product and process validation is done based on customer requirements. Any issues discovered during 

NPI and pre-production runs are documented and provided to the customer. The end result is that 

defect opportunities are eliminated wherever possible, improving first pass yields and eliminating non-

value added activity. Equally important, the process is designed to convey information in an easy to 

analyze and make decisions upon format. 

The best outsourcing strategies are built around evaluations of total cost which include product demand 

trends, production region and end market logistics factors, labor content, and product lifecycle 

considerations. Finding an EMS provider who can offer a range of choices and discuss cost 

advantages/disadvantages of various regions can help support decisions which ensure manufacturing 

location stays aligned with changing project requirements over time. 

 

Curtis Campbell is SigmaTron International’s Vice President of Sales, West Coast Operations. 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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