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EMS (Electronics Manufacturing
Services): Outsourced Electronics
Manufacturing

EMS stands for Electronics Manufacturing Services — the outsourcing of development,
manufacturing, assembly and logistics for electronic assemblies and devices to specialised
service providers. For buyers in the electronics and mechanical engineering industries, EMS
providers are central supply partners when in-house manufacturing depth would be
uneconomical. The term covers the industry, the service itself and often also the providers
collectively. This article explains the scope of services, selection criteria, KPIs and typical risks
from a buyer's perspective.
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Key facts at a glance
01 EMS providers typically take on PCB assembly (SMT/THT), assembly and device
manufacturing, testing as well as material sourcing and logistics.

02 The scope of services often ranges from design support and pilot series procurement to
repair, take-back and obsolescence management.

03 Break-even volumes and product variety determine whether in-house manufacturing, an
EMS partner or a hybrid model is economical.

04 Key KPlIs are First Pass Yield, On-Time Delivery, cost of quality and flexibility regarding
changes and volume jumps.

05 Risks lie primarily in supply chain transparency, intellectual property, business
continuity and component availability.

06 Buyers should structure the contract, forecasting process and schedule releases so that
flexibility and bindingness are balanced.
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| Definition: EMS

Electronics Manufacturing Services refers to contract manufacturing services in the electronics
industry: contract manufacturers develop, manufacture and test electronic products or assemblies on
behalf of OEMs. Unlike ODM providers, EMS companies usually manufacture to customer specification
without selling their own product brand. The market includes large global corporations as well as
specialised mid-sized companies with very different focuses.

Service Portfolio of Classic EMS Providers

The core business is electronics manufacturing: PCB assembly using SMT and THT technology,
in-circuit and functional testing, assembly into higher-level assemblies or complete devices including
housings. Many providers supplement this with mechanical manufacturing, cable assembly and final
assembly. Buyers should define the required scope appropriately through structured specification
management, so that quotes remain comparable.

e SMT assembly including PCB cleaning and AOI inspection
e Assembly and device integration, wiring, final assembly
e Test systems, commissioning, software flashing and serial numbering

e Packaging, labelling and shipping readiness

Distinction from ODM, OEM and JDM

The OEM develops and markets a product under its own brand; the EMS provider manufactures
according to its specifications. An ODM (Original Design Manufacturer), by contrast, designs
independently and sells the design, often slightly adapted, to multiple brands. In JDM (Joint Design
Manufacturing), customer and manufacturer share development tasks. For procurement strategy this
means: the higher the partner's design share, the more important contracts on intellectual property and
exclusivity become.

When EMS Pays Off

EMS providers scale capacities, machinery and skilled staff across many customers, so variable unit
costs are often below those of in-house manufacturing — especially with fluctuations and smaller
volumes. In-house manufacturing remains sensible where know-how is strictly protectable, volumes are
extremely high, or proximity of manufacturing to development is essential. In practice, a procurement
technology assessment decides on make-or-buy per product line, not across the board for the whole
company.

| Service Phases and Procurement Process

Collaboration with an EMS partner typically follows a phase model from enquiry through
industrialisation to series production. Buyers steer commercial, technical and quality matters with equal
priority. A cleanly documented process reduces misunderstandings and significantly accelerates
time-to-market.
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Enquiry, Feasibility and Quote Comparison

It starts with a precise RFQ including bill of materials, manufacturing documentation, test scope and
volume profile. A supplier feasibility review checks in advance whether manufacturing technology,
capacity and component availability are realistic. Quotes should be structured as binding offers with
validity period, pricing model and NRE costs (Non-Recurring Engineering); otherwise comparisons are
of little use.

e Bill of materials (BOM) including alternative parts and lifecycle status
e Manufacturing data: Gerber, pick-and-place, stencil and test information
e Volume profile over several years including expected fluctuations

e Requirements regarding certifications and test scope

First Article Approval and Pilot Series

Before series production, prototypes and a pilot series are manufactured to verify process capability,
test coverage and documentation. The first article sample submission (EMPB) governs which drawing
and material revisions are binding and how changes are approved. Buyers should realistically plan lead
times and costs for tooling, test adapters and first article inspections for this phase.

Series Production, Schedule Releases and Change Management

In series production, the customer controls demand via schedule releases with binding and
non-binding time horizons. Optimising schedule releases balances forecast errors and manufacturing
lead times and avoids both inventory risks and part shortages. Engineering changes require defined
transition cut-offs, cost allocation and residual quantity rules for legacy revisions.

| Sourcing Models: Turnkey, Consignment and Hybrid Forms

Besides manufacturing depth, material responsibility is above all a central negotiation and steering
topic. It determines price formation, inventory risk and supply chain transparency. The choice of model
should be made per material class, not across the board.

Turnkey (Full Service)

The EMS provider procures all components, handles warehousing, obsolescence management and
part availability, and prices this into the unit price or as a service flat rate. For buyers this considerably
reduces effort, but shifts risk and price dynamics into the partner's hands. Sensible for long-running
series with stable bills of materials and a low share of critical components.

e Advantage: lower process costs, bundled responsibility
e Disadvantage: limited visibility into input costs and sub-suppliers

e Typical: price adjustment clauses for market price fluctuations

Consignment and Customer-Furnished Material
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In the consignment model, the customer provides components — often strategic parts such as
processors or customer-specific ASICs — to the manufacturer free of charge; invoicing is based on the
consumed quantity. This requires precise materials management, unambiguous unit and currency
master data for invoice verification and clearly regulated loss rates and residual stock. Hybrid models
with shared sourcing are common in practice.

Demand Aggregation and Price Formation

Large EMS groups buy semiconductors and passive components in very high volumes and can
achieve better terms through demand aggregation than an individual mid-sized company. Whether this
advantage is passed on depends on the contract. Buyers should address economies of scale
contractually and separate price transparency for material share and manufacturing labour — also with
a view to long-term procurement optimisation.

| Key KPIs and Quality Requirements

EMS services can be operationalised well because manufacturing data is digitally available. It is
important to agree metrics in a binding manner, make them measurable and feed them into regular
supplier evaluations. However, metrics alone only work if consequences and improvement processes
are defined.

Quality and Process Capability

Key metrics are First Pass Yield (proportion of defect-free assemblies on the first pass), Defects per
Million Opportunities and DPMO trends of the SMT line. Committed values in practice are typically First
Pass Yields well above 95 percent, depending on complexity. Incoming goods inspection using AQL
sampling complements the control of purchased parts on receipt, but does not replace the
manufacturer's in-process control.

e First Pass Yield as the key indicator of process stability
e PPM/DPMO per production line and product family

e 3D reports and response times for complaints

e Traceability down to component level for regression cases

Delivery Reliability and Flexibility

On-Time Delivery and On-Time-In-Full measure whether deadlines and quantities are met; typical
targets are often above 98 percent. Flexibility describes with what lead time the EMS partner accepts
volume changes within the binding horizon — one of the most important negotiation parameters.
Available to Promise (ATP) on the customer side shows how reliably the partner can support
commitments towards end customers.

Economics and Inventory Impact

Influencing factors are Total Cost of Ownership including freight, customs, test costs and quality; not
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just the unit price. Since in the EMS model manufacturing inventory lies with the service provider, one's
own Days Inventory Outstanding (DIO) position often improves — provided contract and ownership rules
map this cleanly. Material Requirements Planning (MRP) data should be exchanged compatibly with
the partner's systems to avoid duplicate planning.

| Risks and Controls in EMS Procurement

Outsourcing manufacturing creates dependencies: technological, capacity-related and
knowledge-based. Buyers manage these risks through contract design, second sources and active
supply chain monitoring. Component availability and the partner's business stability deserve particular
attention.

Supply Chain, Single Sourcing and Safeguarding

EMS providers bundle sourcing — this lowers costs but makes the sub-supply chain opaque to the
OEM. Buyers should secure visibility for critical components contractually, define alternative parts and
qualify secondary manufacturers for core assemblies. Especially for semiconductors, allocation phases
should be priced in realistically; safety stock and binding off-takes help, but are associated with
inventory risk.

Intellectual Property and Tendering Risks

Design data, test software and bills of materials are core assets of the OEM. Contracts need clear rules
on usage rights, return and deletion, as well as a non-solicitation clause against poaching of key
personnel. In terms of supplier protection, it should also be clarified whether the manufacturer may use
the know-how for third-party products — particularly relevant if it supplies competing OEMs.

Site Risks and Compliance

Manufacturing sites in Asia, Eastern Europe or Central Europe differ greatly in logistics times, currency
and political risks. Incoterms risk transfer should be chosen so that transport and customs risks are
clearly allocated; EXW or FCA, for example, should be critically examined from a buyer's perspective.
Business continuity, audit rights, export control and documentation obligations (e.g. on conflict minerals
and CO2 data) belong in the contract and audit plan. Legal details must be examined professionally on
a case-by-case basis.

| Current Developments in the EMS Market

The EMS sector is changing through supply chain realignment, automation and the growing
electronification of classic mechanical engineering and medical technology products. New options are
emerging for buyers, but so are higher demands on supplier management. Those who address trends
early improve both their negotiating position and supply security.
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Nearshoring and Diversification

Many OEMs are relocating parts of electronics manufacturing closer to their markets or building up
multiple regions in parallel (China-plus-one approach). This increases resilience but often causes
higher unit costs and requires dual qualification. For mid-sized suppliers, European EMS providers are
thus opening up new opportunities — and for buyers more negotiating alternatives.

Digitalisation and Collaboration

Digital twins of manufacturing, automated AOI and X-ray inspection and the exchange of manufacturing
data via open interfaces increase transparency and speed. Guided-buying rules in e-procurement
systems help capture internal requests to EMS partners in a standardised and complete manner.
Platforms and marketplaces facilitate the initial identification of suitable manufacturing partners, but do
not replace technical qualification.

Cooperative Development Models

The boundaries between classic EMS and design partners are blurring: providers bring manufacturing
know-how into development early on, similar to Supplier Co-Innovation in other categories. Early
Supplier Involvement reduces later change costs and improves manufacturability (Design for
Excellence). The prerequisite is trust — and a contract framework that reconciles know-how protection
and joint development.

| Typical metrics

Metric Typical value

First Pass Yield > 95 %
depending on assembly complexity; key indicator of process stability

On-Time Delivery (OTD) > 98 %
a common target in EMS contracts

Complaint response time (8D) <24-48 h
up to preliminary notification; closure depending on severity

Flexibility bandwidth +10-25 %
within the binding schedule release horizon, negotiable

| Practical Example

A mid-sized manufacturer of laboratory analysis devices previously manufactured control electronics in
its own SMT lines. Growing product variety and fluctuations in semiconductor lead times overwhelmed
its own planning. Procurement carried out a technology assessment and decided on a hybrid model:
standard assemblies went to a European EMS partner on a turnkey basis, while customer-specific core
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modules remained in-house.

e Supplier feasibility review and structured RFQ with three providers, binding offers valid for three
months

e First article sample submission (EMPB) and pilot series with defined approval criteria and
traceability requirements

e Schedule release with a binding horizon of four weeks and agreed flexibility bandwidth

e KPI dashboard with First Pass Yield, OTD and complaint response times in monthly reviews

| Conclusion

For OEMs buying electronics, EMS providers are far more than mere contract manufacturers: they
carry responsibility for materials, quality, delivery capability and increasingly also development
proximity. The model is economically sensible above all where there are fluctuations, product variety
and low in-house manufacturing depth. Decisive for success are precise specifications, a cleanly
managed schedule release process and measurable KPIs with real consequences. Risks arising from
dependency, intellectual property and supply chain transparency can be effectively limited through
contract design, second sources and audits. Those who set up EMS partnerships strategically gain
flexibility and cost advantages without giving up control over core competences.

| Frequently asked questions

7 What does EMS mean in electronics manufacturing?
EMS stands for Electronics Manufacturing Services, i.e. contract manufacturing services for
electronic assemblies and devices. EMS providers populate printed circuit boards, assemble, test
and deliver on behalf of OEMs — often including material sourcing and logistics. Unlike ODM
manufacturers, they manufacture to customer specifications without selling their own product brand.

? What is the difference between EMS and ODM?

In the EMS model, the customer supplies development, documentation and specification, while the
service provider manufactures and tests. An ODM, by contrast, designs the product independently
and offers it to multiple brands. For buyers this means: with EMS, intellectual property remains more
strongly with the OEM, whereas with ODM more design responsibility passes to the partner.

? What does EMS manufacturing typically cost?

Prices are made up of material costs, manufacturing costs (often calculated per solder joint or
component placement), test effort and NRE costs for tooling and programming. In practice, a
general figure is of little use, as the bill of materials and complexity dominate. A comparison based
on Total Cost of Ownership including freight, quality and flexibility terms is more meaningful.

? When is an EMS provider worthwhile instead of in-house manufacturing?

EMS typically pays off with irregular volumes, high product variety, low in-house manufacturing
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depth or capacity bottlenecks. In-house manufacturing remains attractive where know-how is strictly
protectable, volumes are very high and stable, or development and manufacturing are closely
intertwined. A structured make-or-buy analysis per product line provides the sound answer.

? Which quality certifications are important for EMS providers?

Depending on the industry, ISO 9001 as a baseline, IATF 16949 for automotive, 1ISO 13485 for
medical devices and IPC-A-610 as the workmanship standard for assembly quality are relevant.
Additional requirements such as ESD protection, traceability and export control also apply. Which
combination is required depends on the product, market and customer approvals.

? How does one become an EMS manufacturer, or find suitable EMS providers?

Providers are qualified based on their technology portfolio (SMT lines, test capacity), certifications,
references in your own industry and financial stability. Buyers identify candidates via marketplaces,
industry directories and trade fairs and subsequently assess them through audits and pilot series.
The first production order should run within a pilot project framework with defined KPlIs.

Find the right suppliers on Amplifa

Verified industrial suppliers in Germany, Austria and Switzerland. Describe your requirement and
receive comparable offers.
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