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1	 Insight and Outlook!
•	 Investments are the building blocks of a company's future. 
•	 Planning and implementing them requires strategy and system. 
•	 Decision-makers who know their goals and carry out the 

implementation according to plan are more successful than 
those who rely exclusively on their impulses. 

•	 Meaningful information forms the basis of a good investment 
decision. 

•	 It helps to protect the future prosperity of your company. 

On this basis, a process of assessing the total cost of ownership (TCO), was developed over 20 years ago in 
the United States, and has since been used by many companies. Considering TCO helps to understand better 
the costs over and above the purchase price and also – when suppliers have differing offers – to compare 
them and ultimately to substantiate the investment decision. What is critical here is that the method is oriented 
in each case to the circumstances of the industry and the company. This also applies to the field of automatic 
checkweighers.

This white paper answers the following questions:

•	 Have you clarified the foundations of your investment decisions?
•	 Are you familiar with the advantages of a TCO assessment?
•	 Do you know what costs are critical for dynamic checkweighers?
•	 Do you know what savings accrue as a result of using dynamic checkweighers?
•	 Have you ever calculated the "return on investment" (ROI) time of an investment?
•	 Does your supplier support you?

2	 Clarify principles!
Any investment requires clear basic principles. In key industries dynamic checkweighers have gained 
acceptance as an effective component in quality assurance. However, the installation and the associated 
investment do not automatically guarantee that better products are made. A clear understanding of the operating 
targets and requirements makes a vital contribution to this. Closely connected to this is the knowledge obtained 
through the TCO assessment; that is the total cost of ownership over the service life of the investment, and the 
expectations for the income from the investment. 

Consider your operating goals

The operating goals should be clearly defined before introducing a checkweighing program. They form the basis 
for additional steps, such as clearly formulated enquiries to potential suppliers. 

Possible goals: 

•	 Introduction of a new system
•	 Improvement of production time by "x" percent
•	 100% of the products are to be weighed in future (one hundred percent check)
•	 Reduction of the waste rate due to over/underfilling of "x" percent
•	 Reduction of erroneous ejections (incorrectly rejected good products)
•	 Reduction of the quality assurance costs by "x" percent

Note: What is critical here is that each target can be measured with the aid of traceable data. And that each goal can 
be presented in terms of its financial implications for your company.

Investments  
are vital.
Decisions  

are needed!
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p 3	 Numbers count!
Make sure that the calculation is correct! Decision-makers are expected to track investments and estimate 
them precisely. The acquisition costs here are usually not a problem and planning them within the context of 
an investment decision is easy. However, anyone who wants to include the critical costs for the entire course of 
usage in their considerations must dig deeper and proceed systematically. Cost components emerge here that 
can easily exceed the purchase price. Machines must be maintained, supplied with power or additional mate-
rials, and employees must be trained – and this is over a machine lifetime which can easily exceed a decade.

Total ownership costs assessment – a solid, meaningful business model

If possible, all the costs connected with the new purchase should be taken into account. Whether large 
corporations or individual entrepreneurs, anyone who wants to assess an investment properly should estimate 
all the costs incurred. By considering the TCO, a calculation process is available that can help companies in 
precisely this area. This procedure, which was originally developed for the IT sector, has in the interim been 
taken up in all industry branches and lists all the relevant costs of an investment – from the purchasing process 
through to disposal. The principle is really very simple.

TCO assessment as the basis for management and project decisions

An investment that is made for a department within the company can have an effect on quite different 
parts of the company. Frequently, investment decisions compete with other financial priorities, and other 
projects must therefore be postponed. Not infrequently conflicts arise between business management and 
project management. Accurate budgeting – thanks to consideration of the TCO – over the entire service life 
of an investment can make it very clear, particularly to senior management, which financial expectations the 
investment satisfies. It often makes it easier to come to a decision and prevents conflicts between departments.

TCO assessment as a protection against "unwelcome surprises"

The selection process demands highly cost transparency! One reason for introducing TCO assessments 
was to create a better basis for choosing a supplier. An investment commitment that is based exclusively on 
a good purchase price can turn out to be a fatal money-pit over the course of time. Hidden costs, which can 
only be recognised in ongoing operation, can turn a bargain into financial nightmare. If the design makes 
modifications difficult and costly, or if frequent maintenance intervals require frequent stoppages, the costs can 
really shoot up. With TCO assessments, hidden cost drivers can often make the difference even before reaching 
an investment decision. Anyone who takes into account all the costs of an investment will make provision for 
unwelcome surprises and will protect against them.

4	 Individuality is crucial!
Industries and companies are distinguished from each other in many ways, but one rule applies to them 
all: a solid business model should be created before making an investment. The TCO calculation supplies 
properly grounded evidence for the total cost of ownership for management and decision-makers. It is 
appropriate here to take into account the particular circumstances of each industrial sector and company. 

TCO – tailored to dynamic weighing technology

It is vital in the TCO consideration to highlight the savings that result from an investment as well as the various 
costs connected with the system and process. Only such a procedure leads to an accurate overview of the total 
cost of ownership and thus to a clear assessment of the return on investment time. 



5	 Check the costs!
TCO throws light on the costs of an investment over the entire lifecycle. This means that all expenses that 
are connected directly or indirectly with the investment are added into the calculation.  

Direct costs

Direct costs are normally easy to determine. They are the follow-up costs that can be directly attributed to an 
investment. Direct costs include, for example:

•	 The procurement costs
•	 The costs of software updates
•	 The costs for the operation of a machine (electric energy, compressed air, etc.)
•	 The costs for wear and tear parts 
•	 The costs for training
•	 The costs for service contracts and for maintenance and calibration

Indirect costs

Unfortunately, indirect costs are rather more difficult to determine in operative practice. They cannot be 
attributed exactly to one investment, and usually arise if the productivity is impeded in connection with the 
investment. Examples can make this clear: 

•	 Failure times originate due to lack of maintenance, repairs and the like, and the system is not available
•	 Incorrect machine settings lead to poor performance or production stops
•	 When faults occur, colleagues are brought in from other departments in order to resolve the problem 

Numbers tell us much, but not everything!

A consideration of the TCO assessment offers a very good basis when a decision must be made in favour 
of an investment, and therefore also of a supplier. It is based on quantifiable factors and values. It must not, 
however, be forgotten that other, more subtle factors that cannot be expressed in monetary units may also 
play a role in coming to a decision. This includes some very important points, such as the reputation of a 
checkweigher supplier as well as his pre-emptive service offerings, the quality of service and the availability of 
consumable and spare parts, even after a good number of years. A favourable purchase price is not much use 
if, later, a company is left to deal with problems alone!

Note: As it is often difficult to quantify the indirect costs, estimates should be used where a calculated value is not 
available. It is however very important that these costs are taken into account. Identifying these costs may even show 
areas where other improvements within the company can be made to reduce them.

6	 It's the years that make the difference!
Take a close look at the TCO analysis: the first 12 months and the subsequent years are critical. The TCO 
calculation in the dynamic checkweighing field distinguishes between the costs of the initial investment (the 
first year) and the costs in the subsequent years. The first year after the purchase is, naturally, the most cost-
intensive. The purchase price, the installation, the required training, spare parts packages and integration into 
the production line have a significant impact here. In some cases external consulting costs or the disposal of 
old devices also come into play.

The subsequent years have their own cost aspects. In addition to operating and maintenance costs, 
unplanned downtimes and costly guarantee/warranty extensions take their financial toll. If official verification 
certification is required, the costs for conformity assessments and official tests need to be taken into account. 
And it should not be forgotten that the service life of a machine now can be ten years or even longer.
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p Costs due to the implementation of a checkweighing program 

A view of the costs of the initial investment. You must take a look at the following:

•	 Purchase price: The quotations from the various manufacturers who were invited to bid provide a basis.
•	 Installation/commissioning (initial operation): The relevant quotations indicate the external costs for 

support by service providers, consultants or fitters. Internal costs are determined through in-house hourly 
rates or charge rates. The critical figure is the total time required starting from the stoppage of the production 
line for the purpose of installation i.e. integration of a checkweighing solution through to the resumption of 
production.

•	 Validation documents: Costs for validation and certification (e.g. according to the Global Food Standard 
(GFS)) can be supplied by the manufacturer concerned. 

•	 Costs for official verifications: A good supplier will indicate all the costs for necessary official verifications, 
from support through to official testing. 

•	 Training with the supplier or on-site with the system: Because training is offered directly by the 
checkweigher supplier, the costs are clearly quantifiable. 

•	 Purchasing costs for spare parts: Any serious supplier can make appropriate statements regarding spare 
parts that may be required in the first year and in the subsequent years. 

•	 Service offerings: A number of suppliers offer service agreements that include various services, such as 
inspections, maintenance visits and spare parts. Also check the various offers for service reaction time, 
inclusive services, price discounts for spare parts and remote diagnostics options. Remote diagnostics/remote 
maintenance reduces costs because aberrations can be detected earlier. As a result, any intervention by 
technicians can be prepared for, allowing problems to be rectified more quickly. 

Note: Important items in service agreements to which you should pay particular attention include:
   Does the agreement include all the necessary visits and services?
   Does the agreement include a single lump-sum payment (regardless of how much service work becomes necessary)?
   Does the agreement also include the cost of spare parts? Does this extend to wear and tear parts?
   Does the agreement also include all travel costs and the technicians' hourly rates?

•	 Integration into the production line: The expense of integration can vary according to the situation. Does 
a checkweighing program need to be introduced for the first time, or do current checkweighers need to be 
replaced or expanded? Producers are helpful here, within the parameters of their capability, and will highlight 
potential for optimisation. 

•	 Disposal of the old equipment: On request, a supplier can take responsibility and provide a firm price. 

A view of the costs of subsequent years. Here you must take a look at the following:

•	 Operating costs: The cost of energy and additional materials may vary widely. The supplier should have the 
corresponding technical information to hand. 

•	 Maintenance costs: The supplier can specify maintenance intervals and expenditures. A serious supplier 
should be able to quote average values related to repairs.

•	 Unplanned downtimes: An overview of the past and the calculations that were previously made is the most 
helpful guide here.

•	 Guarantee/warranty extension: The supplier will provide the corresponding quotations and prices. 
•	 Software/hardware updates: The supplier will provide information about frequency and costs.
•	 Personnel costs: Time required for the creation/setup of new products and switching of product setups 

(changeover). There are big differences between the solutions of various suppliers here. Make an estimate of 
how often a completely new product needs to be set up on your production line or the product setup has to 
be changed over.
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Note: Normally every supplier is convinced that his system is the fastest and easiest to set up. You will do better to 
have them show you exactly which working steps are necessary, and then make up your own mind whether the 
operation is time consuming and needs a lot of personnel input, or whether instead it saves time and costs.   

Enter your values: 

Overview of the costs of an automatic checkweigher

C
O
S
T
S

Costs of initial investment Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Purchase price – – – – –

Installation/commissioning – – – – –

Validation documents – – – – –

Official verification costs (if applicable) – – – – –

Training with the supplier or with the customer – – – – –

Procurement costs for spare parts packages – – – – –

Service contract – – – – –

Integration into the production line – – – – –

Disposal of the old equipment – – – – –

– – – – –

– – – – –

– – – – –

Total – – – – –

Subsequent years (generally up to 5 years) Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

C
O
S
T
S

Operating costs –

Maintenance costs –

Unplanned downtimes –

Guarantee/warranty extension –

Official verification costs (if applicable) –

Software/hardware updates and support –

Personnel costs –

Service contract –

–

–

–

–

Total –

7	 Take advantage of the potential savings!
Compare the cost analysis with the possible savings! Whenever we make an investment, the cost is always 
the main focus for management and decision-makers. But the consideration of savings, in particular over the 
entire lifetime of a machine, can be decisive for an investment in a new system. It is worthwhile including the 
varying savings potentials and allowing them to influence the TCO calculation. 
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p Your investment pays off. But where?

Automatic checkweighers have an enormous savings potential! Production practice shows that the greatest 
savings are achieved by reduction of giveaway and prevention of waste. In concrete terms this means reducing 
scrap, product rework and product waste; in addition, avoiding product recalls resulting from insufficient weight 
or missing parts. 

Quite small levels of overfilling can easily grow into giant "profit eaters". The accurate filling of products can 
be regulated by connecting a checkweigher to a filling unit. Each additional gram that is poured in adds up, and 
at the end of a day's production can result in enormous losses. Stated in another way: exact filling is amongst 
the best reasons for investing in a high-precision checkweighing system.  

This becomes most clear when demonstrated in a practical example. The parameters here are as follows: 
In a filling system, 200 cans per minute are filled in a production line. Work is done in three shifts of 7 hours 
each, 230 days per year. The company quotes a production line efficiency of 70%. During production, an 
average overfilling of the cans of 10 grams was found. The costs for the contents of the cans amounts to  
€ 0.0001 per gram. 

The costs: 
The annual costs for overfilling amount to € 40,572.

The savings potential: 
Using a checkweigher that operates to an accuracy of 2 grams at two standard deviations (sigma), € 32,457 
per year can be saved!

The example has been calculated on the basis of the following form. Moreover, it serves as a template for you in 
order to calculate the actual operating values.

	 Product items per minute (ppm):	 A __________

	 Operating hours of the line per day:	 B __________

	 Number of production days per year:	 C __________

	 Efficiency of the line:	 OEE % __________ 	 (e.g. 70 %)

	 Average filling per package in grams:	 D __________

	 Product costs per gram:	 E € __________

The overfilling on a filling device should not be set lower than the accuracy of the checkweigher.

	 Accuracy of the checkweigher in g at 2 standard deviations.:	 F __________

	 Number of product items per year:	 G __________ 	 A x 60 x B x C x OEE

	 Current costs for overfilling/year:	 H € __________ 	 G x E x D

	 Costs for overfilling/year when a checkweigher is used:	 I € __________ 	 G x E x F

	 Savings/year with a checkweigher:	 J € __________ 	 H - I
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Seven points that should not be forgotten

During the implementation of a program for checkweighing, savings can be achieved by: 

1.	 Reduction of scrap 
Control via an optimum checkweighing program ensures the implementation of statutory regulations and 
thereby prevents expensive scrap. The financial benefit can be estimated by comparing the "before" and 
"after" rates.

2.	 Reduction of rework 
Additional work that results from rejected products can be calculated from the additional personnel costs.

3.	 Reduction in the cost of working time 
The supplier provides information on the time for product setup/changeover (refitting) and on cleaning times.

4.	 Reduction of "wasted" material 
The costs for overfills in production can be calculated based on the sample calculation (see p. 6). 

5.	 Prevention of product returns 
Modern checkweighing programs weigh 100 percent of the products produced. Deviations that run contrary 
to official regulations or industry standards are detected as early as possible and avoided. Potential savings 
are calculated by comparison with previous production and cost of product returns.

6.	 Protection of the brand and customer relations 
Non-material values such as brand and consumer loyalty can be difficult to estimate. However, they form 
the basis for reinforcing the repeat sale attitude and attracting new customers. Quality is what counts here.

7.	 Reduction of the expense involved in audits (e.g. for IFS, BRC and others) 
The preparation of checkweighing tests and audits and their subsequent documentation can be time 
consuming and costly. Ask your suppliers for a documentation scheme that records all the relevant tests 
and audits and keeps this documentation up to date. In this way you can document at any time the proper 
operation and use of your checkweigher, both internally and for the requirements of external auditors – very 
easily.

Enter your values:

Overview of the possible savings

S
A
V
I
N
G
S

Savings Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Reduction of waste

Reduction of rework

Reduction of work required

Reduction of product "giveaway"

Avoidance of returns

Protection of brand reputation and customer relationship

Reduction of expense involved in audits

Total
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p 8	 What you really want to know: the ROI time
The TCO model, with its cost and savings values, provides a very good basis for an investment decision. In 
addition it supplies the financial basis for the ROI calculation. When has the machine paid for itself?

Comparing the costs to the savings allows the ROI period to be calculated. This is reached as soon as there 
is a balance between cumulative savings and costs for the total investment. The values you have entered for the 
cost and the potential savings serve as the basis for your calculation. 

In the forms you have itemised the crucial costs: from the purchase costs of the checkweigher, the installation 
and training costs as well as maintenance and service costs, through to all the other additional costs. These 
are set against the savings that can be achieved as a result of the narrower tolerances, through which overfilling 
and waste are reduced. The length of time required to achieve the ROI is calculated from the relationship. 

The calculation is usually done nowadays using special software tools that automatically perform the 
calculation on the basis of your values. A good supplier will gladly make such a tool available. 

Dynamic checkweighers are frequently associated with the fulfilment of statutory mandates, but they also 
improve the operating result by reducing product losses, enabling tighter tolerances and ensuring more 
consistency. The savings from precise dynamic checkweighing then frequently show this result. 

ROI requires – sometimes very little – time!

Note: Most systems pay for themselves within a few years, months or even weeks!

Download a free calculator file as a pdf in order to calculate the return on investment time 
of a dynamic checkweigher based on the possible savings:

www.mt.com/garvens-ROI

9	 Ask for support! A serious producer does not leave  
	 you alone.

Use the knowledge and the experience of your partners! In the course of carrying out a TCO calculation 
and considering the potential saving resulting from the investment, a wide range of data and figures that are 
relevant to the useful life – from purchasing to disposal – is required. Serious suppliers therefore represent an 
important source of the information for the values that will be entered into the calculation. Suppliers of machines 
and equipment should be willing to help you and to provide the relevant information.  In particular this includes 
indications of operating and maintenance costs and of unplanned downtimes. In addition, active support at the 
investment planning stage can be an important criterion when selecting the supplier. 

The following is important for supplier selection:  

Only partners who think for and with you are good partners!



10	 More detailed information	

Checkweighing software compendium 
The checkweighing software compendium describes 
software functions and options for achieving easy navi-

gation as well as optimisa-
tion of the checkweigher 
system. It supplies a com-
prehensive overview of the 
checkweigher models in the 
X series. The compendium 
can help producers, for ex-
ample, shorten the changeo-
ver times when changing the 
production line. In addition, 
there are solutions for im-

proved fill quantity checking, perfect product transport and 
the greatest possible data security.   
www.mt.com/garvens-software

Guidelines for weighing technology
Creating an effective checkweighing program
The Garvens guideline "Principles of Checkweighing" is 

recommended as a refer-
ence document. It offers 
insight into all aspects of 
checkweighing, starting 
with the basic principles up 
to the implementation of a 
comprehensive checkweigh-
ing program. 

This 70-page FREE 
guideline helps producers as 
a companion document for 

setting up this sort of weighing program, and is required 
reading for everyone who has anything to do with 
checkweighing systems.
www.mt.com/cwguide

Calculators
ROI calculator for inline checkweighers
This calculator helps you to work out the amount of sav-
ings you can achieve by minimising overfilling and waste. 
Including sample calculation.
www.mt.com/garvens-roi

Manual or in line weighing? 
Comparison of manual and dynamic weighing 
This calculator helps you to decide whether replacing a 
static scale with a dynamic scale would be more profit-
able for you.
www.mt.com/garvens-dynamic 

White papers
Overall Equipment Effectiveness (OEE)
This white paper provides a detailed description of the 
overall equipment effectiveness and demonstrates, 
using a simple calculation, how you can increase pro-
ductivity at a low cost.
www.mt.com/garvens-oee

Principles of hygienic design 
This white paper covers all aspects of the hygienic de-
sign of checkweighers. The last chapter describes a tool 
that helps you to assess hygiene requirements.
www.mt.com/garvens-hygiene

Optimisation of filling systems
This white paper relates to typical problems with fill-
ing, and offers tips and solutions for optimising the fill 
quantities – this has a direct effect on quality and cost-
effectiveness.
www.mt.com/garvens-filler

On-demand webinars
Those who are interested can access on-demand we-
binars, with flexibility around the clock. You can obtain 
specific information about applications and products, 
learn about everything related to trends in the sector and 
standards, and obtain useful and informative illustra-
tions.
www.mt.com/pi-ondemand

Available webinars on checkweighing are listed 
below:

The European Directive 2004/22/EC (Measuring Instru-
ments Directive, MID) 

Maximise your profits through intelligent weighing 
technology

High performance checkweighing for an optimum over-
all equipment effectiveness

Pharmaceutical serialisation – selection of the right 
equipment suppliers

Weight measurement for the improvement of your prod-
ucts and processes



www.mt.com/garvens
For more information

Mettler-Toledo Garvens GmbH
Kampstrasse 7
31180 Giesen, Germany 
Germany

Telephone 	+49 (0) 5121 933-0
Fax 	 +49 (0) 5121 933-456
E-mail 	 garvens@mt.com

Subject to technical modifications.
©  Mettler-Toledo Garvens GmbH
1111/166 EN-EN

Contact:
For more information about checkweighing solutions please contact your local 
METTLER TOLEDO representative.

Australia – Mettler-Toledo Ltd., Victoria 3207 
Austria – Mettler-Toledo GmbH, 1230 Vienna	  
Belgium – N.V. Mettler-Toledo S.A., 1932 Zaventem	  
Brazil – Fabrima Máquinas Automaticas Ltda., Guarulhos, SP 	
Bulgaria – Romy Tech, 8, Prelom St., 1113 Sofia 	  
China – Mettler-Toledo International Trading Co., Ltd., Shanghai 200233	
Croatia – Mettler-Toledo d.o.o., HR-10000 Zagreb	  
Czech Republic – Mettler-Toledo spol, s.r.o., 100 00 Praha	  
Denmark – Mettler-Toledo A / S, 2600 Glostrup	  
Egypt – Anasia - Egypt for Trading S.A.E, 11361 Cairo	  
Finland – Oy G. W. Berg & Co. AB, 01511 Vantaa	  
France – Division Product Inspection S.A., 78222 Viroflay cedex 	  
Germany – Mettler-Toledo Product Inspection, 31180 Giesen	  
Greece – NEFTON TECHNOLOGIES SA, 15344 Gerakas, Attica	  
Hungary – Mettler Toledo Kft., 1139 Budapest 	
India – Mettler Toledo India Private Limited, Mumbai 400 072 	  
Indonesia – PT. Mitra Pack, Jakarta, 10730	
Israel – Agentek (1987) Ltd., 61580 Tel-Aviv 	  
Italy – Mettler-Toledo S.p.A., 20026 Novate Milanese	  
Korea – Mettler-Toledo (Korea) Ltd., Seoul 137-130 	
Malaysia – Mettler-Toledo (M) Sdn.Bhd., 40150 Shah Alam, Selangor 	  
Malta – Labo Pharm Ltd, ATD 1400 	  
Mexico – Mettler-Toledo, S. A. de C. V., 11570 Mexico D.F.	
Netherlands – Mettler-Toledo Product Inspection BV, 5215 ML´s Hertogenbosch 	 
New Zealand – J.L. Lennard Ltd., Auckland 1644	
Norway – Mettler-Toledo AS, 0581 Oslo	  
Philippine – L+H Automation, INC, Mandaluyong City 1550	
Poland – Mettler-Toledo Sp.z.o.o., 02-822 Warszawa 	  
Romania – O.F. Systems s.r.l., Bucharest 	  
Russia – Mettler-Toledo Vostok, 101000 Moskow 	
Saudi-Arabia – Anasia Trading Co. Ltd, Jeddah 21533	  
Serbia – Trim d.o.o., 35000 Jagodina 	
Singapore – Mettler-Toledo (S) Pte. Ltd., Singapore 139959	
Slovakia – Mettler-Toledo spol, s.r.o., 83103 Bratislava 	
Slovenia – Mettler-Toledo d.o.o., 1261 Ljubljana Dobrunje 	  
South Africa – Microsep (PTY) LTD., 2018 South Africa 	  
Spain – Mettler-Toledo S.A.E., 08908 Barcelona 	
Sweden – Mettler-Toledo AB, 12008 Stockholm 	  
Switzerland – Mettler-Toledo GmbH, 8606 Greifensee	
Taiwan – Mettler-Toledo Pac Rim AG, Taipei 114	
Thailand – Mettler-Toledo (Thailand) Ltd., Bangkok 10320	  
Turkey – Mert Teknik Mühendislik Ve, 34235 Esenler, Istanbul 	  
United Arabian Emirates – Himatrix ME LLC, 119396 Dubai	  
United Kingdom – Mettler-Toledo Ltd., Leicester, LE4 1AW	  
United States – Mettler-Toledo Hi-Speed, Inc., Ithaca, NY 14850	  
Vietnam – Mettler-Toledo (Thailand) Ltd., Ho Chi Minh City	  




