
As the effects of climate change 
intensify, industry is under pressure to 
reduce its carbon footprint. Bilfinger 
Tebodin’s energy consultants and 
engineers apply a powerful calculation 
tool to help clients meet their climate 

goals and reduce costs long-term. 
Using a Total Cost of Ownership 
calculation (TCO) we give insight into 
how initial higher capital expenditure 
on more energy-efficient systems is 
compensated by lower running costs 

over time. TCO at an early project stage 
provides insights which help clients 
save operational cost and select the 
right solutions and suppliers.

Mark Elderman, Senior Energy Consultant 
and Utility Engineer, has extensive 
experience in chiller plants, heat pump 
integration, and other energy systems (like 
steam, pressurized air, co-generation and 
water treatment systems). He knows that 
when clients in Food, Pharma, Oil & Gas and 
(Petro)Chemical Industry seek to install more 
efficient energy and utility systems, they 
often flinch at the higher investment needed 
compared to standard alternatives. 
‘If you have the choice between investing 
in a new standard system for, say, 2 million 
euro, or a more energy-efficient system 
costing 2,5 million euro, you need sound 
arguments to justify the extra investment. 
That’s where TCO comes in.’
To put it simply, TCO is a method to calculate 
the payback time of the incremental 
investment required to purchase more 
energy-efficient systems. 

CAPEX VERSUS OPEX 

‘It’s important to be aware that many 
energy-intensive utilities in (semi) 

continuous operation can involve between 
50% and 70% energy and water-related 
annual costs (OPEX), compared to only 30% 
capital and maintenance costs. So even 
though an energy and water-efficient design 
is normally more expensive than a basic 
alternative, it will show substantially lower 
running costs.’
A TCO calculation can show, for instance, 
that over a period of 5-20 years an energy-
efficient design is much cheaper for 
the client and contributes substantially 
to energy-saving and reducing the 
CO2 footprint, which is key to current 
decarbonization efforts. It enables clients 

IT’S PAYBACK TIME:  
HOW TCO CALCULATIONS CAN 
SAVE ENERGY AND MONEY 

Total cost of ownership 
calculation is a powerful tool 
for the financial evaluation 

of energy and utility systems 
that involve high operating 

expenses. 

to meet their obligations under national 
or sectoral climate agreements. By clearly 
demonstrating the payback time of the 
additional capital investment, TCO proves 
its worth in the environmental permitting 
process. In Europe, the payback time for 
energy-saving measures must be shorter 
than five years. 

AN OBJECTIVE TOOL TO COMPARE 
SYSTEMS AND DESIGNS 

The ideal time to apply TCO is at the stage 
of feasibility and conceptual engineering. 
Mark Courage, Director of Engineering 
and Energy Transition: ‘A TCO calculation 
is an objective tool to compare different 
systems and designs in terms of long-term 
energy efficiency. It allows project teams 
and procurement managers to make well-
informed choices between different supplier 
bids without losing sight of the long-term 
operational goals.’
Bilfinger Tebodin recently advised a client 
whether a new warm water system should 
be of stainless steel or carbon steel. 

BILFINGER TEBODIN 



IT'S PAYBACK TIME: HOW TCO CALCULATIONS CAN SAVE ENERGY AND MONEY    October/ 2021Bilfinger Tebodin

‘Carbon steel is cheaper in terms of capex 
but maintenance costs after 15 -20 years 
or costs due to operational quality issues 
due to corrosion could be substantial. The 
project design team had a preference for the 
more expensive stainless-steel system. The 
Bilfinger Tebodin TCO approach helped to 
convince the client’s procurement specialists 
and the management team to make the 
additional CAPEX investment in the  
short-term since this would save significant 
amount in operational costs in the  
long-term.’

THE BIGGER PICTURE 

The text box below shows the factors to 
consider when making a TCO calculation. 
Mark Elderman: ‘TCO can be applied to 
all industries and regions, but different 
factors come into play. Take, for example, 
a cooling plant in Africa. An asset owner 
or investor should factor-in a higher risk 
margin on the investment alongside the 
higher cost of an energy-efficient solution in 
this area. In the first instance, a low CAPEX 
solution may seem the most logical option 
in this case. However, low initial CAPEX is 
just a small part of the picture. Applying 
a TCO calculation generates a bigger 
picture and provides the right insights for 
decision-making. Especially when you take 
into account that the operational running 
costs for electricity and water consumption 
are 70% of the total annual costs, it’s 
worthwhile to install more energy efficient 
systems with lower energy and water 
consumption.’ A slightly higher Coefficient 
of Performance of the chillers (e.g. 10-20%) 
might have a substantial impact on total 
annual costs (5-10% reduction). 

HOW WE MAKE A TCO CALCULATION

A TCO calculation means the calculation of the annual exploitation costs (€/a) and provides insight in the different 
operational and capital expenses. A breakdown of the different expenses are: 

  1  capital costs (= CAPEX * annuity factor (in €/a)); 

  2  energy & water consumption costs, also called utility costs (in €/a); 

  3  operating & maintenance costs (in €/a); 

  4  impact of subsidies (if applicable) (in €/a).
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