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Importance of Life Cycle Costs

● Optimizing the overall costs of building

● Influence on monetary value of buildings● Influence on monetary value of buildings
 Detailed information in cost approach
 Part in sustainability assessment (draft CEN TC 350 WG4: LCC and 

f )monetary value of buildings)

● Monetary value of a building
I fl f LCC d f tifi t Influence of LCC and energy performance certificate

 Methodology for implementation in property valuation
 Pilot projects and expert reviewp j p
 Finalisation by autumn 2010
 www.immovalue.org
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Questions to be answered by a 
LCC-Tool

Initiation Concept 
planning Design Construction

Which requirements cause which 
investment/operating and energy 
costs?

Which LCC are to be expected due to planning?

costs? 

Which defaults and characteristic 
values are important for planning? 

Which costs result from systems and component 
decisions in building and building services?

Which optimization can be achieved without quality 

Which LCC are to be expected by the 
planning specifications?

p q y
loss?
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Usual costs accuracy in the planning 
process

DESIGN CONSTRUCTION USE

Competition Preliminary draft Draft

INITIATION Concept planning

Budget Cost estimation Cost calculation Costs 

BRIEF SYSTEM OPTIMISATION COMPONENTS OPTIMISATION

udget Cost est at o Cost ca cu at o
determination

System level Element level Element 
type

Product level
Strategic  level yp

INVESTMENT ± 35 % ± 10 % ± 0 %± 20 % ± 15 %

as per HIA and current practice
COSTS

OPERATION 
COSTS

± 35 %

± ?? %

± 10 %

± ?? %

± 0 %

± ?? %

± 20 %

± ?? %

± 15 %

± ?? %
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LCC-Tools and their range of application

■■LEGEP
Bottom Up

■■BUBI

■■BAULOCC

■■…

■■…

■■OSCAR

Top Down
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LCC-Tools and their range of application
75 % controllability of costs in the early planning phase

DESIGN CONSTRUCTION OPERATIONINITIATION CONCEPT PLANNING

Bottom Up
Legep, Bubi, Baulocc,...

Top Down
Oscar, ..,

Origin of 
costsLZK-Tool e7/M.O.O.CON

35% 
LCC

40% 
LCC

Influence on 
costs

APPROPRIATION
OF THE DEMAND

SYSTEM 
OPTIMISATION COMPONENTS OPTIMISATION OPERATION

OPTIMIZATION
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Building Model

Option 2: Option 1: 

Defined by virtual building Defined by architectural 
concept

Defined by virtual building 
model
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LCC Calculation Model
Optimization

2 types of building models Energy calculationyp g gy

Energy costs

Operating costs

Building 
elements
database

Investment costs

Gerhard Hofer, IEECB‘10, 13. April 2010 8

Calculation model



Detailed building elements based on cost 
relevance

Relevance of 
area, costs,

Gives view plain 
Costs area

system decision (quality) Element

Main core Side core A ith hi h
Office area Office area

Main core Side core• Area with high 
standardization (office):
element / quality

• Special areas:  
costs ranges / quality

Training/conference Foyer/reception, rest./kitchen

Garage Store room

Atrium

costs ranges / quality
Garage Central HVAS room
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Cost database with building elements

More than 1.000 elements

… up to 8 different type of cost…

… in cooperation with 
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Cost database with planning elements
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Cost database with planning elements
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LCC-Tool, example facade

Type of curtain wall

Type of shading system
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LCC-Tool example U-value of facadeLCC Tool, example U value of facade

U V l f b ildi lU-Value of building envelope

selection of building elements

g-Value of glazing
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LCC-Tool, ventilation and cooling system

Type of ventilationType of ventilation

Type of cooling
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Which areas have highest cost over certain period of time?

Output
Which areas have highest cost over certain period of time?

0 2.000.000 4.000.000 6.000.000 8.000.000 10.000.000 12.000.000 14.000.000 16.000.000 18.000.000 20.000.000

Erdarbeiten/Rohbau

Fassade

Dach/Decke gg unbehDach/Decke gg. unbeh.

Wärmeerzeugung/Wasser

Kälteerzeugung

Luft zentral

MSR

Stromversorgung

Sicherheit

Flächenkosten Gesamtgebäude

Baukosten Reinigung Betriebsführung Wartung Instandsetzung Erneuerung Umbau Rückbau

Calculation period: 60 years
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Method of the investment costs 
calculation
 Net Present Value method “ or Visualization of Financial Implications“ for the„Net Present Value method  or „Visualization of Financial Implications  for the 

economically calculation of the LCC

 The exact formulation of the question is essential:
it co nts to select o t of in estment alternati e OR• it counts to select out of investment alternative OR

• the effects of an investment are to be represented on the profit&loss account

Net Present value Visualization of 
Financial Implications
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LCC Graph
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Example: Residential School

● LCC during planning process

● Comparison of different energy standards of buildingp gy g

● Higher U-Values, less energy efficiency:
Difference to Base
C t ti C t F d L 37 718 EURConstruction Costs Facade Less -37.718 EUR

District Heating More 10.397 EUR
KB 6 - 8 Less -6.830 EUR

Operation Costs Energy More 7.290 EUR/a

● Variant with Passive House windows

LZK in 15 Years Total More 60.590 EUR

Difference to BaseDifference to Base
Construction Costs Facade More 44.276 EUR

District Heating Less -4.689 EUR
KB 6 - 8 More 9.897 EUR

Operation Costs Energy Less -888 EUR/a
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Results

■■LCC Optimization during planning phase

■■First calculation possible in the client’s brief

■■Accurate prognosis of the investment and operation costs g
already in the early planning phases

■■LCC calculation of different energy standard and building■■LCC calculation of different energy standard and building 
systems

■■Easy and understandable in decision making process■■Easy and understandable in decision making process
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Save property values 
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