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Whole Life Cost
(WLC)

Non-construction
cost

Life Cycle Cost
(LCC)

Construction Operation Maintenance End-of-Life

Income Externalities

• Phases to be considered
• Brakedown of building elements

Main references: ISO 15686-5:2008 + Code of measurement for cost planning

REF: ISO 15686 - Buildings and constructed assets -- Service life planning -- Part 5: Life-cycle costing

EEC Code of Measurement for Cost Planning. https://www.ceecorg.eu/
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03 Normalisation 

Construction Cost Index

France 103.87%

Austria 100.67%

Germany 96,62 %

Italy 91,63 %

Sweden 134,19 %

Climate conditions:
Heating degree days

Building surface:
Gross floor area
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General project information Whole Life Cost Construction cost
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Section 1: Investment cost
• Share for design/materials/labour
• Design cost (preliminary, etc.)
• Cost for materials and labour
• Brakedown for building elements

Section 2: Life Cycle Cost
• Yearly LCC
• Brakedown for life cycle phases
• Energy and maintenance
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LCC Spreadsheet 
CRAVEzero nZEB spreadsheet



Data collection
Case studies

01

Life Cycle Cost
Methodology

02

15

CRAVEzero
Cost Reduction and market Acceleration for Viable nearly zero-Energy buildings

03 Normalisation

SBE19 – 12. SEPT 2019

06 Sensitivity analysis

Spreadsheet04

05 Comparative analysis
Results



5%

49%

12%

32%
2%

Design Construction Energy Maintenance Other

16

06

LCC breakdown LCC breakdown – average

SBE19 – 12. SEPT 2019

Comparative Analysis

0%

20%

40%

60%

80%

100%

G
re

en
H

o
m

e

H
él

ia
d
es

A
liz

ar
i

N
H

T
ir

o
l

P
ar

k
ca

rr
é

M
o

re

Is
o

la
A

Is
o

la
B

S
o

la
llé

n

V
äl

aG
år

d

A
sp

er
n

S
ch

er
tl

er

Design cost Cost of materials
Labor cost Net energy consumed
Maintenance cost Building site management



0%

20%

40%

60%

80%

100%

G
re
en
H
o
m
e…

H
él

ia
d
es

-R
es

.

A
li

za
ri

-R
es

.

N
H

T
ir

o
l-

R
es

.

P
ar

k
ca

rr
é-

R
es

.

M
o
re

-R
es

.

Is
o
la

A
-R

es
.

Is
o
la

B
-R

es
.

S
o
la

ll
én

-R
es

.

V
äl

aG
år

d
-O

ff
.

A
sp

er
n
-O

ff
.

S
ch

er
tl

er
-O

ff
.

Building envelope cost Building structure cost

Building services cost RES cost

Other cost

17

06

Correlation between energy cost and U-value Construction cost breakdown
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Figure 1. Sensitivity index (s%) of boundary and 

assumptions – Résidence Alizari.

Figure 2. LCC variability according to the variations 

of boundaries and assumptions – Résidence Alizari.

04 Sensitivity Analysis
Case study: Résidence Alizari



20

Conclusions and Further Development
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• An operative methodology for an EU-wide evaluation of life cycle cost.

• Overview of the main results for 11 exemplary case studies was reported…

• …providing useful benchmarks for nZEB comparison and increasing the reliability of LCC.

o Starting point for the development of an effective LCC tool (beta version available at cravezero.eu).

o The broad application of the LCC analysis can foster the market uptake of nZEBs, highlighting the

cost-effectiveness and benefits during the life cycle.
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www.cravezero.eu

Thank 
you!

federico.garzia@
eurac.edu
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05 LCC spreadsheet
CRAVEZero nZEB spreadsheet

Example
Case Study
Parkcarré
(K&M)

Normalised gross surface
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04 LCC Case Study analysis
Comparative analysis – case studies

Design cost (% - €/m2) Investment/maintenance €/m2
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04 LCC Case Study analysis
Comparative analysis – case studies

Breakdown of investment cost for construction element
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