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Quality costs (COPQ):
systematically understanding,
measuring and reducing failure
costs

Quality costs, internationally often referred to as Cost of Poor Quality (COPQ), comprise all
costs arising from defective products, processes or delivery performance. They range from
inspection effort and rework to complaints, downtime costs and reputational damage. For
buyers, quality costs are a central lever, because a considerable proportion arises along the
supply chain. Those who record them systematically can prioritise weaknesses rationally and
develop suppliers in a targeted manner.
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Key facts at a glance
01 Quality costs are typically divided into prevention, appraisal, internal failure and external
failure costs.

02 In practice, COPQ figures frequently lie in the single-digit to low double-digit percentage
range of revenue, often hidden unnoticed in overhead costs.

03 A considerable share of quality costs in manufacturing arises at the supplier and only
becomes visible after delivery or at the end customer.

04 The 1-10-100 rule describes the typical cost effect: an error avoided at the source later
causes roughly ten to a hundred times the costs.

05 COPQ is a key procurement metric for supplier evaluation, price negotiations and total
cost of ownership calculations.

06 Systematic recording of quality costs requires clean master data, clear processes and
functioning complaint handling.
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| Definition: quality costs (COPQ)

Quality costs comprise all costs associated with products or processes either meeting (prevention and
appraisal costs) or failing to meet (internal and external failure costs) the agreed requirements. In the
narrower sense, the term Cost of Poor Quality (COPQ) refers only to failure costs, but in practice it is
often used synonymously for the entire quality cost controlling function.

The four classic categories

The common classification follows the quality cost model of quality assurance: prevention costs (quality
planning, training, supplier qualification), appraisal costs (incoming inspection, process audits,
measuring equipment), internal failure costs (scrap, rework, blocked stock) and external failure costs
(complaints, recalls, warranty and goodwill services, downtime costs at the customer). The further an
error moves downstream, the more expensive it becomes.

e Prevention: most cost-favourable category, works in the long term
e Appraisal: a necessary filter, but does not in itself create quality gains
e |Internal failures: directly measurable via scrap and rework rates

e External failures: often underestimated because consequential costs are difficult to allocate

Distinction from other cost concepts

Quiality costs are not identical with the costs of quality assurance: personnel costs for inspectors are
appraisal costs, while the general QM organisation is partly allocated to overheads. What matters for
procurement is the distinction from price: a low quoted price can be uneconomical due to high COPQ
shares at the recipient. COPQ must therefore always be included in a total cost of ownership analysis
and thus in every well-founded bid evaluation, for example within a Request for Quote (RFQ).

Why COPQ is relevant for procurement

Rules of thumb from industry suggest that a considerable share of quality costs stems from purchased
parts for which the procurement function is responsible. Procurement decides on supplier selection,
specifications, contract terms and inspection strategies — and thus on the decisive levers. At the same
time, COPQ provides hard arguments vis-a-vis management when it comes to supplier development,
building inspection capacity or the choice between spot purchasing and framework agreements.

| Causes and manifestations in the supply chain

Quality costs rarely arise from a single error, but from combinations of unclear specifications,
insufficient process capability and weak supplier management. Procurement can intervene here at an
early stage.

Specification and communication errors

A frequent trigger is incomplete or ambiguous drawings, requirement specifications and material
specifications. If critical characteristics are not marked or tolerances have not been defined in a
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production-appropriate manner, the supplier produces in reliance on its own interpretation.
Consequential costs: repeated first-sample approval loops, blocked stock in incoming goods, rework. A
clean requirement with unambiguous technical requirements significantly reduces this source of error.

Process and capacity problems at the supplier

Pressure in the supplier's operations — for instance during order peaks or staff shortages — frequently
leads to shortened inspections, substitute materials or premature deliveries. This is particularly critical
in single-source management: if no second source exists, there is no means of sanction, and quality
problems must be solved jointly rather than via alternative sources of supply. A structured supplier
portfolio with a deliberate mix of primary, secondary and niche suppliers limits this risk.

Consequential costs up to the end customer

External failure costs are the most expensive: field failures, recall campaigns, replacement deliveries by
express, contractual penalties and product liability cases. Here contractual instruments such as the
product liability clause also take effect, which governs responsibility and recourse options between the
customer and the supplier. Added to this are soft costs — reputational damage, lost customer orders,
engineering time spent on failure analysis — which are frequently missing from official COPQ figures
and thus understate the true level of failure costs.

| Methods for recording and analysing quality costs

Without robust data, COPQ remains an estimate. The goal is a pragmatic recording system that uses
existing system data plus supplementary estimates to create a consistent picture.

Data sources and recording logic

Many components can be derived directly from ERP and quality management systems: blocked stock,
scrap postings, rework orders, credit notes from complaints, additional freight costs for express
replacements. These are supplemented by estimated items for personnel effort (failure analysis,
complaint processing, audits) and downstream costs. What matters is a consistent cost-object logic, for
example allocation per part family, supplier and plant location — otherwise comparisons and trend
statements are worthless.

Overview of analysis methods

Proven tools include Pareto analyses (which 20 per cent of parts cause 80 per cent of failure costs),
failure mode and effects analyses (FMEA) for risk assessment before series production, and 8D
reports for structured complaint handling. On the process side, measuring process capability (Cp/Cpk
values) supports the distinction between sporadic and systematic deviations. Combined with scoring
models in the supplier portfolio, this creates an objective picture of which supplier development
measures have the highest COPQ leverage.

Amplifa Marketplace - Procurement glossary Page 3 of 8



G Quality costs (COPQ): systematically understanding, measuring and reducing failu...

Building up prevention instead of inspection

Strategically, quality cost management aims to replace appraisal costs and failure costs with
prevention. Concrete levers are supplier qualification and audits, process capability targets in the
technical documentation, first-article inspections as well as concepts such as safe launch, in which a
time-limited intensified inspection runs after tool changes, relocations or supplier changes before
regular approvals apply. Prevention typically costs a fraction of the failure costs it avoids.

| Important KPIs relating to quality costs

Quality costs only become manageable once they are condensed into a few, consistently pursued
metrics. These metrics should form part of the regular supplier review.

Key metrics for procurement and quality

The most important individual metric is the COPQ share of revenue or of purchasing volume.
Supplementary metrics include the complaint rate (objections per delivery items), the defect rate (ppm)
for purchased patrts, first-article approval success and the average duration of complaint handling (8D
cycle time). It is important that all metrics are reported per supplier and part area — aggregated figures
conceal causes.

e COPQ as a percentage of purchasing volume: key steering metric
e Complaint rate per supplier: early indicator of process problems
e ppm rate: common for series parts and in the automotive supply industry

e 38D lead time: measures the supplier's responsiveness

Link to other metric systems

COPQ should not be viewed in isolation but anchored as part of a system of metrics. It corresponds
with classic procurement metrics such as material cost share, supplier shares and delivery reliability: a
supplier with a high COPQ share frequently also generates order processing effort and inventory risks.
Conversely, a falling COPQ value after supplier development measures demonstrably demonstrates
economic success — a strong argument in price negotiations and budget allocation.

| Risks, controls and contractual safeguards

Quality cost management is also risk and contract management. Failure costs cannot be avoided, but
they can be limited through clear responsibilities, defined inspection strategies and recourse
instruments as a last resort.

Typical pitfalls

Common mistakes: COPQ is only recorded for spectacular complaints instead of continuously;
estimated items are marked up to such an extent that the figures appear implausible; responsibility is
shifted entirely to quality assurance although specification and procurement carry significant causes.
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An appraisal cost logic that automatically rises with every intensified inspection without the defect rate
falling is also problematic — prevention is then lacking.

Control instruments in day-to-day operations

Effective controls start at incoming goods and complaint handling: defined inspection intents per part
risk class, consistent blocked stock management, a central complaint register with 8D tracking and
clear escalation levels. For critical parts, many companies additionally carry out process audits at the
supplier or rely on a strategic partnership in which quality targets are jointly pursued and reviewed
regularly. This reduces COPQ structurally rather than merely measuring it.

Contractual and procedural safeguards

Contracts should clearly regulate responsibilities, inspection scopes, response times for complaints,
cost coverage for rework and recall cases, and product liability cases. In addition, formal processes
such as supplier approval, change management (unapproved changes are a classic COPQ source)
and compliance provisions help to identify risks early. Regulatory requirements, for instance along the
Corporate Sustainability Due Diligence (CSDDD) or product-related standards such as RoHS, extend
the concept of quality to include compliance dimensions whose violation likewise generates high
consequential costs.

| Current developments: digitalisation and automation

The recording and management of quality costs is becoming increasingly digitalised. Instead of
retrospective aggregated analyses, continuous, system-supported evaluations are emerging that alert
buyers at an early stage.

Automated complaint and goods receipt processes

Digital complaint portals, automated goods receipt posting and system-supported blocked stock
management reduce manual effort and make failure data available promptly. The exchange of quality
documents — measurement records, first-article test reports, certificates — is also increasingly handled
via supplier portals. This lowers appraisal costs, improves data quality for COPQ evaluations and
significantly accelerates the 8D process.

Integrating quality data into Source-to-Pay

As part of an end-to-end Source-to-Pay (S2P) process chain, quality data increasingly flows directly
into supplier evaluations and tenders: complaint history, ppm values and COPQ shares are taken into
account in bid evaluations instead of only comparing list prices. In addition, Al-supported anomaly
detection provides indications of impending quality problems, such as unusual delivery note or
inspection data patterns. Clean master data and a minimum level of system integration remain
prerequisites.
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Sustainability and an extended concept of quality

The concept of quality is widening: deficiencies in supply chain due diligence, documentation gaps
regarding the origin of materials or violations of substance bans are increasingly regarded as quality
errors with measurable costs. In parallel, a CO2 price is being integrated into some evaluation and
award models, so that ecological deficiencies may also become visible as failure costs in future. Buyers
who have established COPQ mechanisms can transfer this logic to such extended quality dimensions.

| Typical metrics

Metric Typical value

COPQ share of purchasing typically 1-5 %

volume Guideline value; sector and depth of recording strongly influence the
figure

Complaint rate < 2 % of delivery items

common target level for established series suppliers

ppm rate for purchased parts < 500 ppm
industry-dependent; automotive supply frequently demands
significantly lower values

8D lead time < 14 days
usual target for responding to complaints on critical parts

First-article approval rate > 90 % on the first attempt
indicator of specification quality and supplier process capability

| Practical example

A medium-sized mechanical engineering company with around 120 active suppliers recorded
increasing rework times in incoming goods, without the causes being known. A systematic COPQ
evaluation showed that around 60 per cent of failure costs were attributable to eight part families from
four suppliers — mainly due to incomplete inspection plans and a lack of process capability for turned
parts.

e Establishing a simple COPQ report per supplier and part family based on existing ERP data

e Pareto analysis and prioritisation of the ten most expensive sources of failure

e Supplier workshops using the 8D methodology and process capability requirements for critical
characteristics

e Safe-launch agreement after every supplier change plus intensified first-article inspection
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| Conclusion

Quality costs (COPQ) make visible what quality problems actually cost — from scrap in one's own plant
to field failure at the end customer. For procurement, COPQ is not a marginal quality topic but an

economic steering instrument: it directly influences supplier selection, contract design and inspection

strategies. Those who systematically record failure costs, address them preventively and integrate them

into metric systems demonstrably reduce the overall conditions of the value chain. What matters is
starting with a few robust metrics and anchoring them consistently in supplier reviews. This turns

quality cost management into a lasting competitive advantage rather than a one-off project.

| Frequently asked questions

?

What does COPQ (Cost of Poor Quality) mean?

COPQ refers to the costs incurred through errors and poor quality — such as scrap, rework,
complaints, recalls and downtime costs. The term is often used synonymously with quality costs, but
strictly speaking it only covers failure costs, not prevention and appraisal costs. In practice, COPQ
serves as a metric to make the economic damage of poor quality visible.

How high are quality costs typically relative to revenue?

In industry, COPQ figures are frequently quoted in the range of a few per cent up to roughly 10-20
per cent of revenue, strongly depending on sector, product complexity and depth of recording. A
large proportion remains invisible in traditional controlling analyses because it is spread across
many cost centres. What matters is less the absolute value than the trend and comparability across
periods and suppliers.

Which costs belong to quality costs?

Four categories are usually distinguished: prevention costs (quality planning, training, supplier
qualification), appraisal costs (incoming and process inspections), internal failure costs (scrap,
rework, blocked stock) and external failure costs (complaints, warranty, recalls, downtime costs at
the customer). The later an error is detected, the higher the costs typically are.

How can procurement reduce quality costs?

Procurement acts through several levers: unambiguous specifications in the requirement, quality
criteria in tenders and price negotiations, supplier evaluation based on complaint and ppm data,
and targeted supplier development rather than immediate supplier switching. Contractual provisions
on inspection scope, response times and recourse for failure costs are also effective. Prevention is
almost always cheaper than subsequent inspection or error correction.

What does the 1-10-100 rule say about quality costs?

The 1-10-100 rule is a rule of thumb from quality management: an error avoided at the source for
one pound costs roughly ten times as much at the next process stage and roughly a hundred times
as much at the end customer. The rule explains why investment in error prevention — such as
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supplier qualification and clear specifications — is economically sound. It serves for prioritisation, not
as an exact calculation basis.

? How is COPQ measured in practice?

In practice, hard system data from ERP and quality management — blocked stock, scrap postings,
rework orders, credit notes, express freight — is combined with estimated personnel effort for failure
analysis and audits. What matters is a consistent allocation by supplier, part and cost type. A
pragmatic starting point is a Pareto analysis of the ten largest sources of failure costs, which usually
already reveals the majority of the leverage effect.

Find the right suppliers on Amplifa

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

Amplifa Marketplace - Procurement glossary Page 8 of 8



