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ABSTRACT 
 
This report was made within the project DANTES that is supported by the EU Life Environment Program.  
 
The aim of this report is to describe the experiences from developing five different LCC (Life Cycle Cost) tools 
in different product areas in ABB. In addition to the cost evaluation provided by the tools, an environmental 
evaluation and a qualitative, systematic evaluation of “soft” (i.e. not cost or environmental) values are also 
included.  
 
The areas for which the tools have be developed: 

• Anaerobic digestion plant (Biogas, wet process) 
• Dry fermentation (Biogas, dry process) 
• Transformer management tool (Transformer selection) 
• AX1 LCP tool (MV Switchgear selection) 
• Battery (Battery selection for backup power) 

 
The first two are process evaluation tools where the user can select different process configurations and 
calculate the cost and environmental impact of their selection. 
The last three are product comparison tools developed to support the sales dialogue, showing cost, 
environmental and other advantages/disadvantages of similar products.  
 
The report starts by describing the LCC methodology and what LCC can be used for. It describes how one 
could break down a complex problem into smaller, more manageable, cost elements and how one can 
estimate different costs.   
 
The report includes a chapter describing the development of the “Transformer management tool”, the 
background, the initial assumptions and how the tool developed in the discussion with different stakeholders. 
To summarize the conclusions: Include stakeholders early, listen carefully to them (even negative views are 
valuable), keep stakeholders informed on updates, require feedback on changes and be prepared the work 
will take longer time than originally anticipated. The tools are not complex but to decisions on layout, what to 
include, etc. requires several review cycles.  
Some of the people we met and discussed the tool with where; technical experts, technology managers, 
product managers, production managers, development program managers, sales people and customers. 
 
The report also describes how the tools are modeled, what calculations are preformed, and how similar tools 
can be developed. The environmental calculations are also described to some detail. 
In addition to the economic and environmental evaluation of products there are other parameters that one 
wants to consider when a purchase decision has to be made. The tools present a novel and systematic way 
of qualitative evaluation of these “soft” (non economic) values. The evaluation and the presentation of the 
results are described.  
 
We like to describe the development of the tools as a success but the penetration of the tools in the 
organization and the actual use of the tools by the sales organization as disappointment. One explanation to 
the problems with implementing the use of these tools can be blamed on organizational changes (the persons 
we developed the tools for have left the company or have different roles) another explanation is that for some 
tools the product for which the tool was developed has been abandoned. One of the tools have been 
presented to ABB sales personal at a sales kick-off but how much it is actually used is difficult to measure.  
 
Even with the setbacks of implementing the tools, we still believe that there is a future for tools like these to 
give customers good selling arguments for a superior product with a higher purchasing price. 
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1. INTRODUCTION 
 

This report was prepared by ABB within the frames of the DANTES 
project that is co-funded by the EU Life-Environment Program. One 
DANTES project goal is to assess and demonstrate available sustainability 
tools such as Life Cycle Cost (LCC) and Life Cycle Assessment (LCA) 
and to demonstrate how these tools can be used.  
 
LCC is a tool to analyze the total cost of acquisition, operation, 
maintenance, and support of a product throughout its useful life, and 
including the cost of disposal. 
 
The aim of this report is to present the experience gained from developing 
five LCC tools with LCA-like evaluation of the environmental impact for 
different problem areas at ABB. 
 
The tools themselves are presented in more detail in other DANTES 
reports. 
 
The intended users of this report are all persons with an interest in how 
LCC can be used and combined with LCA or other environmental 
evaluation. 
 
Section 2 describes the LCC method, what it can be used for and how one 
can breakdown a problem into cost elements.  
Section 3 described the different problem areas for which tools have been 
developed.  
Section 4 describes the work process of developing one of the tools. 
Section 5 describes how a tool can be developed and some of the 
calculation involved. 
Section 6 describes conclusion and recommendations. 
Section 7 lists references. 
 

2. LCC METHODOLOGY 
No general standard for the Life Cycle Cost (LCC) method are available. 
There are some standards for LCC in specific application areas e.g. 

• IEC 60300-3-3 Dependability management - Part 3: Application 
guide - Section 3: Life cycle costing 

• ISO 15663-2:2001; Petroleum and natural gas industries -- Life-
cycle costing -- Part 2: Guidance on application of methodology 
and calculation methods 

 
Life cycle costing, LCC, is the process of economic analysis to assess the 
total cost of acquisition and ownership of a product. This analysis provides 
important inputs in the decision making process in the product design, 
development and use. Product suppliers can optimize their designs by 
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evaluation of alternatives and by performing trade-off studies. They can 
evaluate various operating and maintenance strategies (to assist product 
users) to optimize life cycle cost (LCC). The life cycle cost analysis can 
also be effectively applied to evaluate the costs associated with a specific 
activity, for example, effects of different maintenance concepts/ 
approaches, to cover a specific part of a product, or to cover only (a) 
selected phase(s) of a product’s life cycle. 
 
The more common types of decisions to which the life cycle costing 
process is used to provide input include, for example: 

• evaluation and comparison of alternative design approaches; 
• assessment of economic viability of projects/products; 
• identification of cost drivers and cost effective improvements; 
• evaluation and comparison of alternative strategies for product use, 

operation, test, inspection, maintenance, etc.; 
• evaluation and comparison of different approaches for 

replacement, rehabilitation/life extension or retirement of ageing 
facilities; 

• allocation of available funds among the competing priorities for 
product development/improvement; 

• assessment of product assurance criteria through verification tests 
and its trade-off; 

 

2.1 LCC breakdown into cost elements 
In order to estimate the total life cycle cost, it is necessary to breakdown 
the total LCC into its constituent cost elements. These cost elements 
should be individually identified so that they can be distinctly defined and 
estimated. The identification of the elements and their corresponding 
scope should be based on the purpose and scope of the LCC study. 
 
One formal approach, often used to identify the required cost elements, 
can best be illustrated by the use of a three-dimensional matrix shown in 

. This matrix involves identification of the following aspects of 
the product: 
Figure 1

– breakdown of product (in subsystems) or work (erection, 
decommission); 
– breakdown in life cycle phases (development, acquisition, operation 
service,…; 
– breakdown in cost category of applicable resources (labor, materials, 
fuel/energy, overhead, transportation/travel,…) 
 
This kind of approach has the advantage of being systematic and orderly, 
thus giving a high level of confidence that all cost elements have been 
included. 
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Figure 1 Breakdown in cost element (from IEC standard 60300-3-3) 

 
Once all the relevant cost elements have been identified, one has to find or 
estimate the cost parameters for each element. 
 
In general, there are three basic methods that are commonly used to 
estimate cost. They are: 

• engineering cost method – involves the direct estimation of a 
particular cost element by examining the product component-by-
component or part-by-part. It uses standard established cost factors, 
for example firm engineering and manufacturing estimates 

• analogous cost method – involves cost estimation based on 
experience with a similar product and technology in the past. 

• parametric cost method - uses significant parameters and variables 
to develop estimates which are usually in the form of equations. A 
parameter reflects a conversion factor from one system of units to 
another. A price like cost per manhour, for example, converts 
person hours into costs. An example of an empirical ratio is the 
number of maintenance person-hours per failure of a given 
component, which may be obtained as a statistical average. 

3. APPLICATIONS  
A number of LCC/LCA tools have been developed by ABB and these 
tools are limited to evaluate some limited choices on a specific problem.  
This is probably how tools like these always will be made. Into the tool go 
a number of assumptions and pre-set data in order to simplify the input for 
the user and to reduce the flexibility (which is equivalent with complexity 
when one makes and uses the tool).  
It is assumed that users of the tool are familiar with the problem area 
described so that long explanations are not needed. 
 
There are five application areas of the tools  
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3.1 Anaerobic digestion plant  
The purpose of the LCC/LCA tool on anaerobic digestion plant is to allow 
designers to evaluate the costs and environmental impact of a potential 
“wet” biogas plant designs and do some parameter studies.  
 
Anaerobic digestion is a biochemical process by which organic matter is 
decomposed by bacteria in the absence of oxygen, producing methane and 
other byproducts. This application is “wet” i.e. waste water with organic 
waste is fermented to produce biogas and purified water. This is as an 
alternative to cleaning process/waste water in a normal waste water plant. 

 
Figure 2 Biogas plant with two anaerobic digesters 

 
The evaluation results can be used for design optimization, in market 
communication and sales support, showing the advantages of anaerobe 
digestion of wastewater. 
 

3.2 Dry fermentation 
The purpose of the LCC/LCA tool on dry fermentation is to allow 
designers to evaluate the costs and environmental impact of a potential dry 
fermentation biogas plant designs and do parameter studies.  
 
Dry fermentation is an aerobic digestion but instead of waste water, as in 
the process above, the input to the process is solid organic waste which is 
fermented in a tank/container to produce biogas (mostly CH4 – methane) 
and the process is used to gain energy from waste as opposed to discarding 
the solid waste on a landfill. 
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Figure 3 Biogas plant with 10 parallel fermenters 

 
The evaluation results can be used for design optimization, in market 
communication and sales support, showing the advantages of dry 
fermentation over landfill. 

3.3 Transformer management tool 
The purpose of the LCC/LCA tool “Life Cycle Transformer Management” 
is to allow designers to compare the costs and environmental impact of 
two distribution transformers and do parameter studies (on load, costs, 
interest rates, shortcuts, failure rates, service/maintenance,…).  
 
A transformer is an electrical device consisting of a magnetic core and one 
or more windings, used to change the voltage of an AC circuit from one 
value to another. Distribution transformers are used everywhere (aprox. 4 
millions in EU) in a transmission system, to raise the voltage of a current 
before transmission and to lower the voltage before consumption. The 
losses in a single transformer are small (~1-2 %) but since there are so 
many and all current passes thought several transformers from generation 
to consumption, distribution transformers have a significant impact on the 
efficiency of the distribution network. It is estimated that losses in 
distribution transformers in EU amount to 50 TWh / year, i.e. the output of 
6-7 major power stations. 
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Figure 4 Dry Type Vacuum Cast Coil Transformer 

 
The evaluation results can be used in market communication and sales 
support, showing the advantages for the customer of purchasing a more 
developed, low loss transformer. The tool also tries to support the 
discussion on other values than the purely economical. 

3.4 AX1 LCP tool 
The purpose of the LCC/LCA tool for AX1 evaluation is to allow 
designers to compare the costs and environmental impact of the new 
medium voltage switchgear AX1 and conventional medium voltage 
switchgear.  
 
The function of a medium voltage switchgear is turn electric power on and 
off, similar to a light switch, but for voltages 1kV - 70kV. AX1 comes 
with a number of advantages compared to conventional switchgear, such 
as, incorporation of software intelligence, direct interface to control 
system, compactness, easy installation, high personnel safety and service 
reliability. 
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Figure 5 AX1 – Medium voltage air insulated switchgear 

 
The evaluation results can be used in market communication and sales 
support, showing the advantages of AX1 switchgear. 
 

3.5 Battery 
The purpose of the LCC/LCA tool for battery evaluation is to allow 
designers to compare the costs and environmental impact of four different 
battery types and do parameter studies. 
 
The batteries studied are for large power application and back up systems. 
Typical energy content stored in these types of batteries would be 10 – 
10000 kWh. The batteries can be used in different operating modes – float 
and cycling.  
Float is when the system is stabilized by the battery. When the demand of 
the system is too high, the battery supplies additional power and when the 
demand goes down the battery is reloaded. 
Cycling is the typical backup battery (e.g. in a hospital) operation. When 
the power is lost the battery is discharged and after the power is back up 
the battery is reloaded again and waiting for the next power cut.  
Since floating operation only supplies additional power it requires, 
generally, smaller capacity batteries than cycling operation batteries. The 
depth-of-discharge is deeper in cycling and depth-of-discharge is one of 
the operating parameters that degrade batteries most. 
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Figure 6 Installation of a battery (13 760 cells) energy storage system.  

 
The results of the tool can be used in project evaluation and market 
communication showing the most advantageous battery type. 
 
 

4. A DEVELOPMENT STORY 
This chapter describes why and how the transformer management tool has 
been developed and some conclusion of the work at ABB.  
 

4.1 Background 
In some countries such as Russia, China and India, there are several local 
producers of distribution transformers that, in competition with ABB 
promise the same quality and technical specifications. When the 
competitor transformers are delivered they do not fulfill the requirements. 
The question was how we could help ABB sales people to highlight the 
advantages of the technical and environmental superior product.  

4.2 Work starts 
Discussions with several people responsible for sales at division level and 
at country level were initiated in April 2003.  
Some conclusions/viewpoints: 

• Some customers evaluate an offer based on; price, technical 
specifications, payment terms, delivery period, technical 
performance, expertise, service, spare parts, operating and 
maintenance cost (LCC), others only on purchasing price. 

• Adding some of these demands to the sustainability aspects should 
make it possible to produce a useful marketing material for the 
business case “Distribution transformers” 

• Working environment, safety, risks etc are other issues that could 
be of interest”. 
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• “Always deliver the best quality” – we should not lower our 
quality to produce cheaper products but rather make the customers 
aware of the better quality of our product. 

• There is an enormous demand of education and supervision. 
• In underdeveloped markets the competitors might not tell the truth 

about losses, materials, weight, test results. 
• The electrical losses are very important 
• In less developed markets (Asia, India, Russia) there is no interest 

of sustainability aspects. There’s no point in using such 
information as a competitive edge. On other markets all 
competitors are on the same level so these issues are not interesting 
as a marketing tool. 

 

4.2.1 Fist objective 
The first tasks would be: 

• Retrieve experiences about relevant conducted sustainability 
activities 

• Possibly conduct a LCA on distribution transformers 
 
The first objective: Translate/compile this knowledge into a package of 
business relevant material to be used primarily in marketing (and in 
second hand in production) of transformers in Russia and India. 
 
It was emphasized that it is critical to have a strong business focus 
throughout the whole project and therefore close contacts with people 
having specific market information. 
 

4.2.2 Further discussions 
Some further points that came up in discussions with  

• Our marketing organizations have to educate and convince the 
customers to specify the right criteria’s, such as, losses, service 
needs, failure tolerance, documentation, … The objective must be 
to give the marketing organization the arguments. 

• The losses do not only affect the price (losses evaluation) but 
influence the network on longer terms, such as stability, overload, 
etc. which could be used as a selling point to power companies.  

 
In order to move the discussion away from just discussing the selling price 
and to more discuss the value of an offer, a concept of “Value Based 
Selling” is used.  
The first step of Value Based Selling is to analyze the customer’s needs. 
This analysis is performed by experienced sellers with knowledge of the 
customer and the market and the questions that are posed are e.g. 
What is most important for the customer?  

• How does our product fulfill the needs? 
• How does our competitor’s product fulfill the needs? 
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How much is additional features worth for the customer?  
• Is the price right? 

 
One of the tools that can be used for Value Based Selling is Life Cycle 
Cost (LCC) analysis 
 

4.2.3 A discussion about Marketing & Sales in EU  
In a discussion with a Scandinavian producer of smaller, oil filled 
transformers that are sold in Sweden, Germany and Spain, the following 
points came up. 
Using sustainability aspects in marketing and sales: 

• Some environmental aspects are used in the marketing; 
o Using different types of oils, some are degradable.  
o Less material used in new models.  
o Chromium 6+ is forbidden.   

• Tradeoffs – lower losses require more material, mostly copper.  
• The economy on longer times is evaluated to inform the customers 

about the advantages of low losses.  
Competitors 

• They have made bench marking test with several transformers 
from competitors. The result was that, regarding to the construction 
and material, it must be impossible for some suppliers to fulfill the 
technical specifications. A similar investigation in e.g. India and 
Russia would probably come to an even worse result.   

 

4.2.4 Conclusion of discussions and new objective 
The main points: 

• the sales people needs well founded arguments and hard facts to 
sell a more expensive, superior product 

• arguments to sell can be; price, technical specifications, payment 
terms, delivery period, technical performance, expertise, service, 
spare parts, operating and maintenance cost 

• additional arguments could be useful; sustainability, working 
environment, safety, risks. 

• there is a demand for education, both of sales people and customers  
• Value Based Selling is a concept in use and need support tools. 
• good transformers improve the distribution net 

 
The new objective of the project is to develop a LCC tool showing the 
advantages of an ABB transformer according to price, losses, quality, 
service, running stability etc. 
 

4.3 First version of the tool 
A first LCC tool for transformer evaluation was developed in the August 
2003. With this tool as a starting point in discussions, a number of 
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different technical experts, within ABB where asked for input, criticism 
and new suggestions.  
 
Points that needed clarifying 

• that our loss calculation was correct  
• and the division on  

o load losses 
o no-load losses was correct 

• treatment of harmonics  
o how they propagate thought a distribution net 
o how they influence the;  

 net operator  
 power generation  
 power consumption  
 losses in transformer 

• naming of parameter and inputs would be understood by people 
with a understanding of the problem area. 

• how to calculate failures, shortcuts 
• is the environmental evaluation of electrical losses understandable 

 

4.3.1 Conclusion from the first tool and the discussion over it 
• Our loss calculations were correct.  
• Harmonics was a difficult subject and to include it in a simple LCC 

tool would be hard (and the advantages small). 
• The tool needed some small changes in the names, and everyone 

was happy. 
• A simple failure calculation was suggested.  

 
The people that were contacted in this phase were technical experts and 
they thought the tool looked interesting. But, they look at a tool like this 
with different view than a sales/marketing person, they wanted to include 
more technical problems and make the calculations more complex. In the 
development of the tool we always had the simplicity of use in focus and 
had to restrict the adding of complex calculations. 
 
One point that came up in the discussion was how one could evaluate “soft 
values” e.g. ISO 14000 certification, noise, transport distance,… in a LCC 
tool that calculates costs in “real” money  
 

4.4 Second version of the tool 
With the technical calculations verified and including other inputs from 
the first version of the tool, a second version of the tool was developed.  
The second version of the tool included also a section that handled an 
evaluation of “soft values”. 
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With this second version of the tool we asked for inputs from sales and 
marketing. Generally, the feedback was very positive after an initial 
resistance e.g. “LCC is too complicated…”, “we did this ten years ago…”  
 
The goal on this phase was to present the tool to a customer but this is not 
as simple as it can seem at a first look. The tool had first to be presented to 
a number of people e.g. Sales manager, Account manager, R&D manager, 
Technology manager. The tool was also presented to one of the production 
facilities until we where allowed to present the tool to a customer.  
 
The tool was presented to a technical purchaser at a large production 
facility and was well received. The technical purchaser liked it and said 
that such a tool could be useful even for him, to convince the local 
controllers that a purchase was necessary and a good deal.  
 
The discussion with a customer made us realize that a large industrial 
purchase is more complicated that we originally thought but that our idea 
would still work and simple evaluation tools where needed by both sellers 
and buyers.  
The customer said that the environmental evaluation of losses is 
interesting information especially since the company has targets and 
policies on this. The information could be an additional selling point or 
showing that the seller takes the issues seriously. 
 

4.5 Third version of the tool 
The tool was developed further and was, after testing, handed over to 
responsible sales organization in October 2003.  
 

4.6 After handover 
Since then the sales organization have been trying to get out the use by the 
sales people.  
Sylva Arnell, in the DANTES team, have been to a “Sales kick-off” in 
Warsaw in March 2004 to present the tool to the sales people responsible 
for marketing and sales in Eastern Europe  
 

4.7 Other uses of the tools method  
With the tool as an example, the Sustainability support group at the 
Corporate Research center has been trying to get other interested in similar 
tools.  
 
The tool has been presented for  

• System sales 
• Control system sales 
• Sales of AC motors 
• Sales of components 
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• Sales of DC motors 
• Sales of MV Switchgear 

 
Some have shown interest in it and wanted similar tools, some see the 
need but need more time to think this over, whereas other do not see any 
direct use in their market situation. 
 

4.8 Lessons learned  
The process of developing the tool has taught us many things 

• The process takes longer time than anticipated 
o both in calendar time and in work time, due to the number 

of people that have to give feedback and input. 
• One has to include the stakeholders in the discussion early to 

ensure that you are on the right track 
• One has to discuss with many different stakeholders (some with 

conflicting views, some with negative view) 
• One has to be prepared to change the objectives as the work goes 

forward 
• Once the tool is developed it has to be reviewed by stakeholders in 

several cycles 
• Feedback from the “other side” – the customer – is valuable 
• Even if the tool fulfill the expectations the immediate success is 

not guaranteed  
• Environmental evaluation of differences played a minor role in this 

work but received some interest 
  

5. THE LCC MODEL USED IN TOOLS 
Below is a schematic input- output-model of the tools. 
 

 
 
Examples of inputs:  

• Design parameters; inflow in plant, process stream temperatures, 
design voltage, wall thickness of a tank, number of cycles in a 
battery i.e. these are continuous variable that affect the design 
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• Design choices; number of switchgear panels, number of biogas 
micro-turbines, shape and material of tank i.e. these are discrete 
(Yes/No) choices that affect the design 

• Project parameters; life time, name plate rating, yearly operating 
time, number of shortcuts, country electricity, environmental 
evaluation method i.e. these are global parameters that affect the 
designs and the evaluation (or comparison) of them  

• Cost parameters; interest rate, man-hour cost, standstill cost, 
energy costs i.e. these are input needed to calculate LCC result 

 
Examples of outputs from the models  

• Life cycle cost; Total life time cost, ownership cost, life cycle 
profit and pay-back time. The cost is broken down in different 
ways, over time, for different process parts, for different 
functions…  

• Environmental evaluation; life time impact, broken down for 
different process parts. Some tools come with an interpretation key 
of the result. 

• Soft values evaluation, some tools allow the evaluation of values 
that are difficult to price. 

• Process flows, the design parameters define a plant/product and as 
a result one gets; biogas output, energy consumption/production, 
electrical losses, waste flow… 

 
The tools are made to answer questions for a specific design problem but 
the model described above is quiet general and can be adapted to many 
more, different problems. 
 

5.1 How to develop a LCC model 
First one needs a good general understanding of the technical process and 
then a thorough understanding of the problem that needs to be addressed. 
Understanding of the technical process requires that one has an 
understanding of how input is connected to output and how different 
processes parts interact.  
To really understand the problem that needs to be addressed one needs a 
thorough understanding of the problem that the tool is supposed to solve 
(see Chapter 4 for an example on how this was done for one of the tools 
described in this report) 
Once the complexities of the problem are understood and the addressed 
problem is known, one can start to make simplifications. The aim is to find 
the inputs that have significant impact of the outputs we want to study (i.e. 
costs, emissions and resource consumption) to be able to neglect the inputs 
that have no or insignificant impact in the studied outputs.  
One has to decide the degrees of freedom in the model e.g. should the 
number of components be fixed, a function of input flow or should it be a 
variable set by the user. 
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Figure 7 Simple input- output- model 

 
The process/product models used in the ABB examples are quite simple 
input- output- models. It is clear that more complex models (with 
calculation loops etc.) could be used with the same method but in the 
examples described here the added complexity was not necessary. 
 

5.2 LCC Calculations 
These are some of the calculations used by the tools and many more can 
be imagined  

5.2.1 Failure  
Failure can be of two kinds; Stopping or Non-stopping failure. 
Stopping failure means that if the component/process fails it has 
consequences on other parts e.g. a whole factory has to be shut down. 
Non-stopping failure means that surrounding components/processes can 
continue operation. Consequences are restricted to the failing 
component/process. 
 
Costfailure = (CRepair * fnonstop+ CConsequence) fstop 
 
Where; 
Costfailure = Total costs of failures 
CRepair = Repair and/or replacement cost 
CConsequence = Consequence costs i.e. standstill cost from failure 
fstop = Number of Stopping failures in life time 
fnonstop = Number of Non-stopping failures in life time 
 

5.2.2 Energy losses  
Losses are a function of the amount of energy used and the efficiency of 
the component. 
 
Losses = (1 - η (operation)) * energy use 
 
The efficiency is probably a function on the operating conditions e.g. is the 
component used at 100% load or only at 20% load 
 

5.2.3 Manpower cost (operation) 
Cost = (Cost of 1 Manhour) * Σ (hService + hmaintenance + hrepair + hupgrade)  
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5.2.4 Other costs  
Other costs that can be included in the calculation depending on the 
problem are; 

• Testing cost 
• Service material costs 
• Travel costs 
• Inspection costs 
• Floor space costs, etc. 

 

5.2.5 Net present value 
Since LCC analysis considers costs that will be incurred some time in the 
future, it is necessary to discount all revenues and expenditures to a 
specific decision point. This point may be either in the present or in the 
future. 
The most common method of discounting involves calculation of net 
present value (NPV). 
 

( ) n
T

n
n XCNPV −

=

+= ∑ 1
0

 

Where; 
NPV is the net present value of future cash flows; 
Cn is the nominal cash flow in nth year; 
n is the specific year in the life cycle costing period; 
X is the discount rate; 
T is the length of time period under consideration, in years. 
 

5.2.6 Inflation, cost increase 
Due to the difficulties of accurately predicting inflation, it is usual for 
LCC analysis to be prepared at “constant prices”. Some costs e.g. energy 
costs and manhour costs are known is increase constantly over time and a 
time dependent cost can be used 
 

( )n
n XCC += 10  

 
where 
Cn = Cost (manhour, energy) at year n 
C0 = Cost at year 0 
X = Yearly cost increase 
n = Year 
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5.3 Environmental impact calculations 
Even if the environmental impact calculations are not normally done in a 
LCC calculation, the tools described in this report have this as a function 
to give additional value.  
The tools described in this report allow the seller to show the cost benefits 
and environmental advantages of his product.  
This function might have a value for a customer too, allowing him both to 
optimize the costs of a product as well as the environmental impact of the 
choices made.  
 
The tools allow the environmental impact to be evaluated with several 
different evaluation methods, both classification methods;  

• Global warming potential - GWP (EPD) 
• Acidification potential - AP (EPD) 
• Nutrification potential - NP (EPD) 

as well as evaluation methods; 
• Eco-indicator 99 
• EPS 2000 

 
The tools work with pre evaluated impacts for materials and energy. As an 
example, the environmental impact 1 kg of steel is shown in the table 
below.  

Evaluation methods Impact 
AP EPD 0,1444 
GWP 100 EPD 2,0905 
NP EPD 0,0177 
Eco-indicator 99 0,0400 
EPS 2000 1,3694 

Table 1 Impact of steel according to different evaluation methods 
 
Total impact of steel = total weight of steel * impact (according to selected 
evaluation method) 
Similarly the impacts of all materials and energies (fossil and electricity) 
have pre-evaluated impacts and the environmental calculations are 
straightforward. 
 
The user has the additional option to select country electricity since the 
emission from one kWh varies significantly from one country to another.  
 
Some tools offer an interpretation key, since the result of the impact 
calculation e.g. in kg CO2-eqvivalents, can be difficult to interpret for a 
layman. The impact is translated to km private car transportation which 
should be understandable for everyone. 
 
For more information on LCA methodology and calculations see 
www.dantes.info, section assessment tools. 
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5.3.1 Result of environmental evaluation 
Below are some examples of the (graphical) result of the environmental 
evaluation of alternatives. The losses and the material content are 
compared.  

 
 

5.4 Evaluation of “soft” values 
The intended use of the tools developed and described in this report are to 
evaluate different product/process alternatives. The two evaluations 
presented so far in this chapter are;  

• Cost calculations, based on “hard values”, such as, actual or 
estimated costs, interest rates, etc.  

• Environmental evaluations, calculated from impact parameters (the 
actual values of the parameters can be discussed but if one accept 
them the evaluation is straightforward). 

But, there are a number of additional parameters that one needs to consider 
in a purchasing situation, which can not easily be included in the above 
evaluations. Examples of parameters are; 

• Noise 
• Fulfillment of standards 
• Selection of color  
• Electromagnetic fields 
• Ease of scrapping/recycling 
• Distance to service  
• Previous good/bad experience 
• Connectivity to control system, etc. 

These parameters are generally handled in an “ad hoc” fashion there one 
looks at the specification and tries to get a feeling for which product is the 
best. 
One more systematic way of handling these parameters is to set cost 
values to them and include them in the cost calculations (LCC) but setting 
these cost values are difficult and the values can be discussed and 
criticized. For example, is the ease of scrapping of product A worth 5 or 
5000 Euro more than product B. 
Another possible way to evaluate differences in “soft” values between two 
products is to simply compare the two products and give a qualitative 
estimate of the difference. This is a more systematic evaluation than the ad 
hoc evaluation described above without having to assign costs. 
 
An example what the evaluation can look like (for transformer evaluation) 
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Figure 8. Systematic evaluation of "soft" values (part of). 

The first column is the title of the issue that is being evaluated. The first 
yellow double column is the value for the two transformers. The second 
yellow column allows the user to give an economic value for the 
difference (a positive value – advantage ABB and a negative value – 
advantage Competitor) and this value is included in the LCC. Empty box 
means that the difference can not be valuated in economic terms. 
In the last column the user can make a quantitative evaluation of the 
difference e.g. the one year longer warranty time of a ABB transformer is 
seen as a big advantage (double plus) for a ABB transformer.  
When the evaluation is done an overview of the result is presented 

 
Figure 9. Overview of the qualitative evaluation of “soft” values 

 

6. CONCLUSIONS  
The developments of the LCC tools have provided valuable knowledge 
about the process of applying the methods and developing these tools and 
also some insights in how they can be introduced. 
 
We like to describe the development of the tools as a success but the 
penetration of the tools in the organization and the actual use of the tools 
by the sales organization as disappointment.  
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One explanation to the problems with implementing the use of these tools 
can be blamed on organizational changes (the persons we developed the 
tools for have left the company or have different roles) another 
explanation is that for some tools the product for which the tool was 
developed has been abandoned.  
The “Transformer management tool” has been presented to ABB sales 
personal at a sales kick-off but how much it is actually used is difficult to 
measure.  
 
Even with the setbacks of implementing the tools, we still believe that 
there is a future for tools like these to give customers good selling 
arguments for a superior product with a higher purchasing price and these 
tools have potential to be used in other business areas of ABB. The 
methods and tools guide a focused discussion with customers on costs and 
advantages, which can be an important way of achieve new orders. 
 
Since methods and tools are problem specific, no general tool can be 
developed. This means that the methods and tools have to be internally 
marketed to get development funding within a company to develop the 
specific tools needed.  
 
Some conclusion that can be drawn from this work;  

• The process takes long time 
• One has to include the stakeholders in the discussion early 
• One has to discuss with many different stakeholders (some with 

conflicting views, some with negative view) 
• Once the tool is developed it has to be reviewed by stakeholders in 

several cycles 
• Feedback from customers is valuable 
• Even if the tool fulfill the expectations the immediate success is 

not guaranteed  
• Environmental aspects played a minor role in this work but 

received some interest 
 

7. REFERENCES 
DANTES web site, http://www.dantes.info 
 
IEC standard; IEC 60300-3-3 Ed. 1.0 Dependability management - Part 3: 
Application guide - Section 3: Life cycle costing 
 
DANTES reports on LCC tools; 

• Anaerobic digestion plant 
• Dry fermentation 
• Transformer management tool 
• AX1 LCP tool 
• Battery 
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