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Energy Efficiency for Construction:
Life Cycle Costing

Life Cycle Costing | Summary

To provide the learner with the basic
knowledge of Life Cycle Assessment (LCA),
why it matters and the benefits of its use to
support sustainable healthy buildings,
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Life Cycle Costing | Objectives

1. Outline the role of LCC in circular economy in construction.
2. Identify and define the principles and benefits of Life Cycle Costing (LCC).
3. Identify and outline the software and tools for LCC.



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Costing

Life Cycle Costing | Content

Topic 1 – Introduction to LCC

Topic 2 – LCC Strategy
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1. Introduction to LCC
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Life Cycle Costing and Construction

➢ Life Cycle Costing, LCC is a method for measuring and
managing the lifetime costs of any project or asset.

➢ In construction, it enables design options to be
compared from a lifetime perspective to reduce overall
costs.

➢ LCC provides a method of assessing the costs that
occur throughout a building’s lifespan,
from construction, operational use and maintenance,
to end-of-life.

➢ In so doing, it provides a more robust insight into long-
term costs and savings.
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• LCC is a technique for evaluating the total cost or the real cost of
goods, services and works

• Can be applied at pre-procurement (cost estimation) stage, during
tender evaluation and as part of contract monitoring

• Often used for purchases where a significant part of the cost is not
reflected in the purchase price, e.g. energy-using products,
vehicles, buildings, civil engineering works, lighting systems

What is Life Cycle Costing (LCC)?

Source: Greenville Academy



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Costing

Life-cycle costing (LCC) considers all the costs incurred during the lifetime of the product,
work or service:

• Purchase price and all associated costs (delivery, installation, insurance, etc.)
• Operating costs, including energy, fuel and water use, spares, and maintenance
• End-of-life costs (such as decommissioning or disposal) or residual value (i.e. revenue
from sale of product)

LCC may also include the cost of externalities (such as greenhouse gas emissions) under
specific conditions laid out in the National Directives.

Role of LCC
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Role of LCC

While LCC may be used for strictly financial reasons, it also allows the environmental costs of
purchases to be evaluated. For example:

▪ Emissions or other environmental impacts associated with raw materials or production 
process;

▪ Energy, water consumption and emissions during use phase;
▪ Other consumables 
▪ Environmental impact of maintenance activities;
▪ Durability/time-to-replacement
▪ Recoverability or recyclability of materials at end-of-life

Some environmentally preferable goods/services have a higher initial purchase price,
LCC allows purchasers to analyse whether this will be compensated for by lower
operational costs.

Source: Greenville Academy
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➢ Building Life Cycle Costing provides a credit in many green building certification credits and is
often calculated alongside a building LCA.

➢ Similarly, to Building LCA (see module 9), the earlier in the design process you calculate a
building LCC, the more savings can be achieved. In both cases, you can compare design
alternatives to find out which is better over the whole life cycle of the building. For example, if
you perform LCC calculations you might find out that a product that has a cheaper initial cost
might end up being much more expensive in the long run because it will need to be replaced
more times during the building use phase, which is usually around 60 years.

➢ LCC provides reliable metrics on costs and savings over the whole lifetime of the building
and there is a strong business case for building LCC. When paired with LCA, it can help design
buildings that are more sustainable both from an environmental and financial perspective.

LCA & LCC 

https://www.oneclicklca.com/building-life-cycle-costing-in-construction/
https://www.oneclicklca.com/the-business-case-for-life-cycle-costing/
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Life-cycle costs in the green procurement process

The cost of each valid tender is evaluated on the basis of total life-cycle costs (LCC).
Tenderers are required to provide cost data regarding the choice of products in the tender
documents. This information is used to calculate LCC and the tender with the lowest life-
cycle cost will be awarded [X] marks, with other tenders being scored according the
following formula:

Score TENDER A= [X] * Lowest LCC
LCC TENDER A

Verification: The information must be submitted with the tender and any supporting
documentation verifying the data must be provided. The data includes costs, energy
consumption, time for replacement and other parameters.

LCC in Procurement

Source: Greenville Academy
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By applying LCC the costs of resource use, maintenance and
disposal which are not reflected in the purchase price can be
taken into account.
Often this will lead to ‘win-win’ situations whereby a greener
product, work or service is cheaper overall.

The main potential for savings over the life-cycle of a good,
work or service are:

❑ Savings on use of energy, water and fuel
❑ Savings on maintenance and replacement
❑ Savings on disposal costs

LCC Conclusion 

Image source: Wikimedia Commons
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2. LCC Strategy
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There are two possible ways of assessing lifecycle costs in construction:

1. Calculation of the life cycle costs of the submitted building design
by independent experts appointed by the client. […].

2. Calculation of the life-cycle costs of the building design by the
bidders themselves. For this purpose, the client must provide
particular specifications for the calculation methodology as well as
provide the predefined data for the calculation to all bidders.

Source: SCSI Guide to LCC

LCC assessment
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➢While manual methods of calculations are still
defined in relevant standards they are no longer
being used in the production of LCC estimates.

➢Most examples of LCC are now calculated and
presented in computer software.

LCC calculation: methods 

Source: SCSI Guide to LCC
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Case Study 1: Berlin Police cars

Technical specifications:
• Must meet Euro 5 European Emission Standard (the most demanding

standard at the time of tendering)
• Carbon particulate filter (for diesel engines)
• Must meet or exceed German 4 standard or equivalent for particle

emissions –this allows the vehicle to be driven in inner-city environmental
zones

Award criteria: Technical performance (40%) and Life-cycle costs (60%)
Life-cycle costing: Maintenance costs calculated based on projected future
maintenance and repair work of the vehicles (e.g. tyres, window
replacement). Environmental costs calculated based on a) fuel consumption,
b) energy consumption, c) CO2 emissions, d) NOx, e) non-methane
hydrocarbons and f) particulate matter.

Case Study 1- LCC in procurement
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Case Study 2: Lighting in Syddjurs, Denmark

• LCC/TCO included purchase price, replacement (including labour
costs) and operational costs

• Product sheet listing a range of lighting solutions in different
technology categories which may be required over the course of the
framework

• 15-year evaluation period

Results: For a standard bulb with a E27 socket, 405-470 lumen
Halogen –2,354 krone kr (€316)
Low energy bulbs -581 kr (€78)
LED -362 kr (€49)
Link to full case study here

Case Study 2- LCC in procurement
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Self Study

It is expected to carry out 2 hours of Self Study for each of the Learning Units.
Extra resources in the form of reading materials, links to websites and videos are available to
support your learning experience.

We suggest becoming familiar with the topics in advance of the next class, by reading the
next module (PowerPoint).
This gives the opportunity to ask questions and discuss topics in more detail during class.

The Discussion Forum in Moodle can also be used for Q&A or share information with others
and allocates 5% of your final mark. Participate in the discussions as these may assist your
learning.



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Costing

Assessment

QUIZ!
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