AMPLIFA PROCUREMENT GLOSSARY

Bottleneck analysis: systematically
uncovering bottlenecks in procurement and
production

Bottleneck analysis is a systematic procedure for identifying and assessing bottlenecks in supply
chains, production processes and procurement structures. It shows where resource scarcity places
the greatest strain on material flow, schedule adherence or cost structure. For buyers and supply
chain managers it is a central tool for implementing countermeasures in a prioritised way and
effectively despite limited resources.

Key facts

» Bottleneck analysis identifies the bottlenecks that most strongly impair production, delivery capability
and costs.

» Typical sources are supplier capacity bottlenecks, shortage parts, long lead times and unstable
processes.

 In practice, a combination of data evaluation, process walk-throughs and supplier communication
has proven effective.

» Key metrics include, for example, capacity utilisation, inventory coverage and schedule adherence.

» Bottleneck risks are often covered by a risk mitigation plan and alternative suppliers.

+ Digital tools and tier-n transparency considerably improve the early detection of bottlenecks.

Definition: bottleneck analysis

Bottleneck analysis is a structured approach for determining the weak point in a system that limits the
overall flow of material, information or capacity. The term originally comes from production theory and
the theory of constraints, but in procurement it is increasingly applied to supply chains and supplier
relationships. The result is a prioritised list of critical bottlenecks with concrete countermeasures.

Distinction from classical risk analysis

While risk analysis assesses the probability and extent of damage of possible events, bottleneck
analysis focuses on constraints on capacity and flow that actually exist or are foreseeable. The two
approaches complement each other: a bottleneck can trigger a risk, and conversely a risk (such as the
failure of a sole-source supplier) can become the bottleneck. In practice, buyers should anchor both
perspectives in a joint reporting system.

Fields of application in procurement

Typical areas of application are securing production supply, preparing ramp-up projects and
safeguarding against high order backlogs. The analysis also helps in tender management, because it
shows which items are at risk of bottleneck and therefore require particularly careful award criteria and
multiple awards. Where there is a high variety of variants, it supports variant management by showing
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which part variants unnecessarily increase the bottleneck risk.

Methods and procedure of bottleneck analysis

An effective approach usually follows four steps: recording the current state, identifying bottlenecks,
analysing causes and deriving measures. It is crucial that quantitative data (inventories, throughput
times, utilisation) is combined with qualitative information from collaboration with suppliers.

Step 1: Building the data basis

The basis is delivery and order data, inventory and consumption figures and capacity information from
suppliers. A structured requirement specification helps to identify critical items early, for example when
raw materials or special components are available from only a few providers. Anyone who captures
supplier data systematically can detect capacity bottlenecks even before the award.

Step 2: Identifying and prioritising bottlenecks

Frequently used heuristics are the ABC/XYZ analysis, the examination of throughput times and the
evaluation of delivery deviations. Critical items are those with high value-added relevance, long
replenishment times and few supplier alternatives. A simple rating matrix of impact on production and
probability of occurrence of the bottleneck helps to concentrate the analysis on the most important
cases.

Step 3: Causes and measures

For each prioritised bottleneck, the causes are analysed: is it due to supplier capacity, internal
specifications, late call-offs or logistics restrictions? Measures range from safety stocks and alternative
suppliers to technical changes and supplier capacity checks before new awards. In dynamic situations,
agile procurement can also help to respond to changes at short notice.

Bottleneck analysis at supplier level

Many bottlenecks do not arise in one's own plant but at suppliers or their sub-suppliers. The analysis
should therefore consistently go beyond the direct view and consider the entire value chain.

Supplier capacity and second sourcing

A regular supplier capacity check shows whether the supplier can actually produce the agreed
quantities, especially at load peaks or with high order cancellation rates that complicate planning. Where
only one supplier is available, it should be examined whether a second award can be established. This
requires engineering investment but significantly reduces the risk of failure.

Tier-n transparency

Bottlenecks in raw materials, preliminary products or special components frequently occur at the level of
the suppliers' suppliers. Tier-n transparency means knowing the critical upstream stages of the supply
chain, at least for A-parts and high-risk materials. In practice, supplier self-disclosures, material
declarations and targeted audits are used, for example within an existing supplier audit programme.

Contingency management and escalation

For identified critical bottlenecks, contingency management with clearly defined escalation paths,
workaround solutions and communicated responsibilities is required. A risk mitigation plan documents
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measures, trigger points and deadlines. It is important that plans do not merely exist but are regularly
tested and updated.

Key KPIs of bottleneck analysis

Without sound metrics, bottleneck analysis remains theoretical. The following KPIs have proven effective
in practice for making bottlenecks measurable and tracking the success of measures.

Capacity and delivery metrics

Key figures are the utilisation of critical resources (as a rule, queues and delays must be expected from
sustained utilisation of about 85—-90% onwards), on-time delivery (lie on time, frequently > 95% in stable
supply relationships) and the inventory coverage of critical parts in days. The first pass yield (FPY) also
provides indications: low first-time yields tie up capacity and reinforce bottlenecks.

Procurement and inventory metrics

Replenishment lead time, order confirmation behaviour, remaining runtime of open quantities and the
share of critical single-sourced items show where the system is strained. For monetarily assessed
bottlenecks, an examination of cost effects helps, such as freight surcharges for express transports or
lost revenue. The payment side and procurement logistics can also become bottlenecks, which is why
metrics such as payment term adherence belong in the overall context.

Risks, controls and common mistakes

A bottleneck analysis is only as good as its implementation. Typical weaknesses are outdated data,
one-sided perspectives and a lack of linkage to decision-making processes.

Data quality and apparent bottlenecks

Incorrect master data, poorly maintained lead times or inconsistent inventory data create apparent
bottlenecks or obscure real ones. Controls such as a regular discount scale check on price and quantity
models or a structured price deviation workflow ensure data consistency in the ordering process. Clear
data ownership in procurement and materials planning is important.

Lack of coordination between procurement, production and sales

Bottlenecks often arise from planning gaps between functions. Customer order cancellation rates or
short-notice call-off changes strain supplier capacities and create counter-bottlenecks. Effective controls
are fixed S&OP cycles, binding call-off processes and a joint bottleneck list maintained jointly by
procurement, production and sales.

Legal and financial framework conditions

Measures such as advance payment to secure priority with scarce suppliers, quantity-binding
framework agreements or currency hedging (FX) via forwards & swaps can mitigate bottleneck risks but
carry their own risks. Payment terms, advance payment arrangements and hedging transactions should
always be examined legally and tax-wise on a case-by-case basis, especially in cross-border supply
relationships.
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Current developments: digitalisation and resilience

Bottleneck analysis is transforming from a reactive crisis tool into a continuous monitoring process.
Digital tools today enable the detection of bottlenecks much earlier than just a few years ago.

Early warning indicators and automated evaluation

In many companies, delivery, inventory and capacity data are now merged into dashboards and
evaluated automatically. Early warning indicators such as rising over-confirmations, growing lead times
or frequent order changes signal bottlenecks before failures occur. In addition, technology radar
approaches can help to assess which technologies will open up scarce components or alternative
supply routes in the future.

Resilience, sustainability and co-development with suppliers

Supply chain requirements and sustainability reporting increase the documentation burden along the
supply chain, which can also trigger bottlenecks administratively; topics such as the EU taxonomy
increasingly affect supplier selection and monitoring. Strategically, it has proven worthwhile to involve
critical suppliers in bottleneck preparedness, for example through co-development of alternative
materials or processes. This creates joint resilience rather than purely contractual safeguarding.

Typical metrics

On-time delivery (lie on time): > 95%
Customary target value in stable supply relationships; deviations indicate bottlenecks.

Utilisation of critical resources: < 85-90%
Sustained higher utilisation typically leads to queues and delays in practice.

Inventory coverage of critical parts: >=replenishment lead time
The safety stock should cover at least the reliable replenishment lead time of the bottleneck component.

First pass yield (FPY): > 95%
Low first-time yields tie up capacity and exacerbate existing bottlenecks.

Practical example

A medium-sized mechanical engineering company with around 400 employees faced recurring delivery
delays for electronic assemblies that blocked the production start of entire machines. A systematic
bottleneck analysis showed that the bottleneck was not the direct supplier but a sub-supplier of a special
semiconductor component with a six-month lead time. Three main causes were identified: a single
source of supply, inaccurate demand forecasts and high cancellation rates that disrupted supplier
planning. Within six months the situation was significantly stabilised.

« Establishing a second supplier for the critical assembly, including joint qualification and sample
inspection

 Introducing rolling 12-month forecasts with binding fixed-quantity windows instead of short-term
call-off changes

« Building a safety stock for the bottleneck component corresponding to the replenishment lead time,
financed through a reduced number of variants in variant management

* Monthly bottleneck review with procurement, production and sales based on defined KPIs such as
on-time delivery and inventory coverage
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Conclusion

Bottleneck analysis is one of the most effective tools for systematically improving security of supply in
procurement and production. It forces the concentration of scarce resources on the truly critical items
instead of intervening everywhere at once. The approach is successful above all when it is data-driven,
cross-functional and continuous. Supplemented by contingency plans, supplier capacity checks and
tier-n transparency, a robust early warning system emerges. Companies that analyse bottlenecks in a
structured way not only respond to crises more quickly but also negotiate from a better-informed
position in capacity and price negotiations.

Frequently asked questions

What is bottleneck analysis?

Bottleneck analysis is a systematic procedure for identifying bottlenecks in processes, supply chains or
capacities. It assesses which bottleneck most strongly limits the overall flow, prioritises the problem
areas and derives concrete countermeasures. It is usually based on quantitative data such as utilisation,
throughput times and inventory coverage.

How does a bottleneck analysis proceed step by step?

Four steps are typical: building the data basis, identifying bottlenecks, analysing causes and deriving
measures. A rating matrix based on impact and probability of occurrence has proven effective for
prioritisation. The process concludes with an action plan containing responsibilities, deadlines and
regular reviews.

Which KPIs are used for bottleneck analysis in procurement?

Key metrics are the utilisation of critical resources, on-time delivery, inventory coverage, replenishment
lead time and the share of critical single-sourced items. In addition, quality metrics such as first pass
yield indicate capacity tie-up. It is important to review the KPIs regularly together with production and
sales.

What is the difference between bottleneck analysis and risk analysis?

Risk analysis assesses possible future events by probability and potential damage, while bottleneck
analysis reveals existing or foreseeable capacity and flow constraints. The two approaches complement
each other, because a risk can trigger a bottleneck and vice versa. In practice, a joint reporting structure
is recommended.

Which measures help with supply bottlenecks?

Proven measures include safety stocks, developing second suppliers, supplier capacity checks, binding
framework agreements and contingency management with clear escalation paths. Depending on the
case, technical alternatives, volume bundling to achieve economies of scale or prioritisation rules may
also be considered. The choice depends on criticality, cost and the availability of alternative sources.

How can supplier bottlenecks be detected early?

Early warning signs include increasing lead times, over-confirmations, accumulating schedule
deviations and falling order confirmation rates. Tier-n transparency helps to identify bottlenecks at
sub-suppliers before they reach the direct supplier. In addition, regular capacity surveys and audits
provide reliable insights into the actual situation.
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