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Total Cost of Ownership: TCO as a
decision-making basis in industrial
procurement

Total cost of ownership (TCO) captures all costs incurred by a procured item over its entire life
cycle — from acquisition through operation, maintenance and energy to disposal. For buyers,
TCO is the key metric for objectively comparing offers that are competitive on more than just
the unit price. The focus is on process efficiency, cost transparency and the avoidance of
hidden subsequent costs.
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Key facts at a glance
01 Total cost of ownership covers acquisition, operating, maintenance, energy and
disposal costs over the entire life cycle.

02 The TCO approach prevents seemingly cheap offers from ultimately becoming more
expensive due to high subsequent costs.

03 Typically, pure procurement costs for capital goods account for only 30 to 50 per cent of
life cycle costs.

04 TCO analyses require close collaboration between procurement, engineering,
production and controlling.

05 In B2B procurement, TCO serves as an evaluation basis for RFX in procurement and
awards as well as for make-or-buy decisions.

06 Consistent TCO management strengthens the negotiating position and reduces overall
procurement risk.

| Definition: Total Cost of Ownership

Total cost of ownership (TCO) describes the sum of all direct and indirect costs incurred by a product,
asset or service over its entire life cycle. The term goes beyond the purchase price and reflects the
commercial reality of a procurement decision.
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Distinction from the purchase price

The purchase price is only one component of total cost of ownership. Added to this are transport and
customs, warehousing, commissioning, training, consumption and maintenance costs, spare parts,
downtime, and disposal or resale value at the end of use. In practice, it is frequently the case that an
offer with a 15 per cent higher unit price achieves a significantly lower cost position over a five-year
lifetime, because it requires fewer service intervals and has lower energy consumption. Buyers who
focus exclusively on price therefore risk higher complaint rates, longer downtime and additional repeat
purchases.

e Price: purchase price or unit price including incidental costs
e Subsequent costs: operation, maintenance, spare parts, downtime

e End of life: disposal, take-back or residual value

Direct and indirect costs

Direct costs can be attributed directly to the object, such as purchase price, installation and energy
costs. Indirect costs arise in the surrounding environment: effort for supplier qualification, quality
inspections, administrative processes, buffer stocks to secure supply, or failures in production. These
indirect components are often difficult to quantify, but in many cases determine the actual cost impact.
A clean cost breakdown — for example, according to the scheme of procurement, operation,
maintenance, risks and end of life — creates transparency here and enables robust comparisons
between suppliers and technical alternatives.

| Methods and approach for determining TCO

Determining total cost of ownership follows a structured process that brings together technical,
logistical and financial data. The goal is a uniform evaluation scheme that makes different offers fairly
comparable.

Systematically capturing cost elements

The starting point is defining the period under review — typically five to ten years for machinery, or the
annual requirement for consumables. All cost categories are then captured along the life cycle:
procurement including freight and packaging, commissioning, energy and auxiliary materials,
maintenance, staff training, spare parts stocking, downtime costs and disposal. A cost structure
analysis in collaboration with the supplier is helpful to uncover hidden cost blocks. Technical
departments provide consumption figures and maintenance intervals; controlling takes account of
capital costs, depreciation and, where applicable, price escalation clauses over the term.

e Define the period under review (typically 5-10 years)
e Fully catalogue all cost categories

e [ncorporate data sources from engineering, logistics and controlling
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Comparison and evaluation in the procurement process

TCO evaluations should sensibly be integrated into the award decision, for example as an evaluation
field in a reverse auction or as a criterion in RFX in procurement. It is important that all bidders are
evaluated according to the same scheme. For long-term contracts, the TCO calculation should be
extended with scenarios for energy prices, exchange rates and inflation; price revision clauses and
price escalation clauses supplement the calculation basis here. The TCO analysis also provides
supporting arguments when deciding between spot purchase vs. framework agreement, since
framework agreements reduce planning and transaction costs but create commitment effects.

Integration into planning processes

Total cost of ownership only unfolds its full effect when it feeds into overarching planning processes. In
sales and operations planning, asset availability and operating costs influence capacity planning; in the
sales forecast, planned sales volumes directly affect unit quantities, energy consumption and
maintenance cycles. Buyers should therefore update TCO models regularly and reconcile them with
actual operating data. This produces realistic scenarios for investment decisions and supplier
selections, rather than static calculations that are outdated after two years.

| Key KPIs around total cost of ownership

Without robust metrics, TCO remains a theoretical construct. In practice, a number of indicators have
become established that consolidate cost, quality and delivery reliability and make the TCO analysis
measurable.

Cost and efficiency metrics

Key metrics are life cycle costs per unit, the cost structure (share of procurement, operation,
maintenance, risks) and value contribution per procurement volume. In addition, the spend cube
provides analyses of procurement volume by item, supplier and department, showing where TCO
optimisation offers the greatest leverage. For capital goods, energy costs per operating hour and
maintenance costs per year are relevant measures. Such values should be benchmarked against
industry benchmarks to validate one's own calculations — without uncritically adopting published
figures.

Quality and delivery metrics

Quality and delivery metrics act as cost drivers in the TCO calculation: a high complaint rate leads to
rework, scrap and delays; poor delivery reliability in terms of On-Time In Full (OTIF) creates buffer
stocks and increases capital requirements. The supplier quality objective should also be factored into
total cost of ownership, as rework on the supplier's side entails direct costs for the buyer. Buyers should
therefore not view these metrics in isolation, but consolidate them with the pure cost items in an overall
assessment.

Amplifa Marketplace - Procurement glossary Page 3 of 7



G Total Cost of Ownership: TCO as a decision-making basis in industrial procuremen...

Risk and inventory metrics

Risk-oriented metrics complete the picture: failure probabilities, replenishment lead times and quality
risks are increasingly captured systematically in a risk register and assessed via risk classes. On the
inventory side, blocked stock management shows which values are tied up due to quality problems,
while the minimum stock level and buffer stock make up the capital tie-up component of the TCO. The
early payment discount rate also has a calculatory effect on total costs, since payment terms and early
payment discounts influence liquidity costs. All of these values should be reconciled at regular intervals
with the planned costs of the TCO calculation.

| Risks and controls in the TCO analysis

The TCO method is only as good as the data and assumptions on which it is based. Incorrect
premises, incomplete cost blocks or optimistic usage assumptions distort the result and lead to
suboptimal award decisions.

Typical sources of error

Common mistakes include: review periods that are too short, neglect of maintenance and energy costs,
failure to account for downtime costs and arbitrary choices of interest rate. Supplier risks are also
overlooked: single-source management without fallback options reduces costs in the short term but
significantly increases the risk of supply failure. Risk diversification across multiple suppliers or regions
provides a remedy, provided the additional costs are justified by the reduced risk of failure. A
documented risk register with defined risk classes helps to make such trade-offs transparent.

Control mechanisms in the procurement process

Effective controls start in the tendering phase: uniform evaluation sheets, mandatory fields for life cycle
data and binding supplier assurances on consumption figures and maintenance intervals. On the
contractual side, complaint provisions, warranty terms and price escalation clauses safeguard the TCO
assumptions. After commissioning, a planned-versus-actual comparison of operating costs is useful;
deviations feed back into supplier evaluations and future tenders. This creates a learning loop that
improves calculation quality with every award.

| Current developments in total cost of ownership

The TCO approach is changing with the conditions facing industry: sustainability, digitalisation and
disrupted supply chains are expanding the classic cost picture with new dimensions.

Sustainability and carbon costs

Emission values, energy consumption and recyclability are increasingly reflected in TCO calculations,
as they express themselves indirectly or directly in costs — for example via carbon prices, energy
procurement or disposal obligations. Companies are extending classic TCO with an environmental and
climate dimension, often as life cycle costing with an additional ecological assessment. For suppliers,
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this means: evidence of energy efficiency, material origin and repairability becomes a selling point and
increasingly influences award decisions in quantitative terms.

Digitalisation and data foundation

Digital maintenance systems, condition monitoring and predictive maintenance are delivering precise
operating data for the first time, making TCO calculations significantly more accurate than earlier
estimate-based calculations. Providers who enable transparency about the consumption and failure
data of their products thereby improve their competitive position. The procurement process is also
being digitised by procurement platforms: structured tender formats, standardised data models and
automated pre-evaluations reduce the effort involved in TCO comparisons. However, clean data
maintenance within one's own company remains a prerequisite.

Supply chain resilience in the TCO calculation

The experience of recent years has shown that failures in the supply chain cause significant costs that
classic TCO models often underestimated. Resilience factors such as second sources, regional
manufacturing or safety stocks are therefore increasingly included as cost items. Approaches to risk
diversification and active supplier enablement, which systematically connects suppliers to digital
processes, reduce the risk of failure. The art lies in the balance: every safeguarding measure incurs
costs that must be weighed against the reduced risk of failure — a classic TCO trade-off under extended
conditions.

| Typical metrics

Metric Typical value

Life cycle costs per unit project-specific
Core metric of the TCO calculation; comparisons are only meaningful
with uniform assumptions

On-Time In Full (OTIF) > 95%
Poor delivery reliability increases buffer stocks and thus the TCO

Complaint rate <2%
Rework and scrap feed directly into total cost of ownership

Share of procurement costs in life  typically 30-50%

cycle costs Rule of thumb for capital goods; significantly higher for consumables
Early payment discount rate commonly 2—3%
Early payment discounts reduce effective procurement costs within
the TCO
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| Practical example

A medium-sized mechanical engineering company needed to replace compressed air compressors for
a new plant. The cheapest offer was around 18 per cent below the alternatives, but had longer
maintenance intervals, poorer efficiency and long spare parts lead times. Procurement prepared a TCO
calculation over eight years, incorporating energy costs, maintenance contracts, spare parts stocking,
failure probabilities and planned capacity expansions.

e Uniform TCO evaluation scheme for three bidders with identical assumptions on lifetime and energy
prices

e Involvement of engineering and maintenance to verify consumption and maintenance data

e Contractual safeguarding of consumption figures through penalty clauses and defined maintenance
intervals

e Planned-versus-actual comparison after 24 months as a basis for future supplier evaluations

| Conclusion

Total cost of ownership is the central steering instrument for aligning procurement decisions with true
economic efficiency rather than short-term price. Those who apply TCO consistently avoid expensive
mispurchases, improve their negotiating position and create a common language between
procurement, engineering and controlling. The method demands a careful data foundation, clear
assumptions and regular updating in order to deliver reliable results. Given rising energy costs,
sustainability requirements and uncertain supply chains, the TCO analysis is gaining further
importance. For industrial buyers, it is therefore not a one-off calculation tool but a continuous steering
process across the entire life cycle.

| Frequently asked questions

? What does total cost of ownership (TCO) mean?

Total cost of ownership (TCO) encompasses all costs incurred by a product or asset over its life
cycle: acquisition, operation, energy, maintenance, spare parts, downtime and disposal. The term
goes far beyond the purchase price. The objective is to measure offers and investment alternatives
against their true overall economic efficiency.

? How is total cost of ownership calculated?

First, the period under review is defined, typically five to ten years for capital goods. Then all cost
categories are systematically captured: procurement including transport, commissioning, energy,
maintenance, spare parts, downtime costs and disposal. Finally, the values are aggregated over the
lifetime, discounted where appropriate and compared with alternative offers.

? Which costs are included in total cost of ownership?

These include direct costs such as purchase price, freight, installation, energy and maintenance, as
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well as indirect costs such as training, warehousing, quality inspections, downtime and
administrative effort. Disposal or the residual value at the end of the useful life also forms part of the
calculation. What matters is complete and consistent cost capturing across all options being
compared.

? Why is TCO in procurement more important than the purchase price?

The purchase price often accounts for only 30 to 50 per cent of the life cycle costs. A cheaper offer
can become more expensive in the long run due to higher consumption, more maintenance or more
frequent breakdowns. The TCO analysis makes such subsequent costs visible and prevents poor
decisions that only materialise during use.

? What is the difference between TCO and life cycle costs?

The terms are often used synonymously in practice. Life cycle costs tend to emphasise the
technical perspective from development through to scrapping, whereas TCO, from a procurement
and user perspective, captures all costs including administrative and indirect components. In
application, the similarities outweigh the differences; what matters is complete cost capturing.

? How can TCO be used in supplier selection?

TCO criteria are incorporated into the evaluation sheets of tenders, for example as a weighted
criterion alongside price, quality and delivery readiness. All bidders are evaluated according to the
same scheme with uniform assumptions. This allows more expensive offers with lower subsequent
costs to be objectively justified and championed to management.

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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