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Germany – overall situation (budget for building sector)
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Germany‘s distance to target
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A greenhouse gas-neutral Germany with per-capita 
emissions of just one tonne of CO2eq in 2050 is 
technically achievable and implies a reduction of 
emissions by 95 % compared to 1990. 
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The German government’s Energy Concept aims to lower the primary energy 
demand in the buildings sector by at least 80 percent compared with 2008 levels 
by 2050. If Germany is to achieve its goal of making its building stock 
virtually climate-neutral by 2050, it is crucial that the available potential for 
avoiding emissions be fully exploited over the next years and decades. In 2050 
the entire residential building stock will need on average only just less than 
40 kilowatt hours per square metre per year (kWh/m2a). For non-residential 
buildings this average target value, which is based on primary energy 
demand, is approximately 52 kWh/m2a. These values should be seen as 
targets and are averages for the entire building stock. 
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Residential buildings
Living area
in Mrd. m²

Mio. t 
GHG

kg GHG
/m²/a

2015 3,8 87 23

2030 4,1 47 12

These values are averages for the 
entire building stock of residential 
buildings – just for operation!.

Informal calculation !
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Additional targets / budgets for raw material use / capita * year ?!
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Benchmarks – the background
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limit value

reference value

target value

ISO/CD 21678
[Under development] 
Sustainability in buildings and civil engineering 
works - Methodological principles for the 
development of benchmarks for sustainable 
buildings 

9



Method Data

Tool Benchmarks

Th
e 

pa
ck

ga
ge

ap
pr

oa
ch

10



BNB - Sustainability assessment systems for public buildings 
(office buildings)11
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 Guideline

 Assessment system (public available)

 Rules for target setting

 Rules for integration into design process

 Rules for documentation & data storage

 Data base (public available)

 Calculation tool (public available)

 Benchmarks

 Weighting factors for indicators

 Web based product group information system

 Training programmes for assessors

 Demand in case of public buildingsEl
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https://www.nachhaltigesbauen.de/fileadmin/pdf/Systainable_Building/assessment_system_bnb.pdf
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The online-tool for life cycle assessments 
‘eLCA’ has been developed by Federal 
Institute for Research on Building, Urban 
Affairs and Spatial Development 
(Bundesinstitut für Bau-, Stadt- und 
Raumforschung (BBSR)) since September 
2012. It can be used for LCAs for office and 
administration buildings. The assessments 
are based on the database for building 
materials ‘Ökobau.dat’ issued by the BBSR. 
In the database ‘Ökobau.dat’ ecological data 
about building materials and components as 
well as energy consumption for the operation 
of buildings are provided. The inputs can be 
evaluated in different variants of the same 
project and planning phases can be studied 
for their environmental effects according 
to the ‘Rating System for Sustainable 
Building’ (Bewertungssystem Nachhaltiges
Bauen (BNB)), also issued by the Federal 
Institute for Research on Building, Urban 
Affairs and Spatial Development (BBSR).

Calculation tool

14



Database ÖKOBAUDAT 

The ÖKOBAUDAT platform is provided as a 
standardized database for ecological evaluations of 
buildings by the Federal Ministry of the Interior, 
Building and Community. At the platform's core is 
the online database with life cycle assessment 
datasets on building materials, construction, 
transport, energy and disposal processes. With 
the help of life cycle assessment tools, such as 
eLCA provided by the BBSR, the entire life cycle of 
a building can be reconstructed with the 
ÖKOBAUDAT database. ÖKOBAUDAT is not 
designed for performing life cycle assessment of 
building products.
The datasets are subject to strict quality 
requirements and can be used in many different 
building assessment systems. The database 
system with its search and filter functions enables 
user-friendly online searches of the datasets.
Data published in ÖKOBAUDAT are publicly 
available at no charge. The respective owner of 
the datasets remains responsible for the contents 
and values.

More than 1,200 datasets for building products –
EN 15804- and BNB-compliant 
The constantly updated ÖKOBAUDAT (current version 2019-III from 
29.05.2019) is the mandatory database for the Assessment System 
for Sustainable Building (Bewertungssystem Nachhaltiges Bauen, 
BNB). Currently more than 1,200 datasets are provided, and these 
have been in compliance with DIN EN 15804 since 2013. This means 
ÖKOBAUDAT is the first life cycle assessment database that 
completely complies with this standard.
ÖKOBAUDAT offers both generic datasets and specific 
environmental declaration datasets from diverse companies or 
associations. EPD datasets in ÖKOBAUDAT must fulfill further 
requirements beyond the scope of EN 15804 (see Principles for 
acceptance of LCA data in ÖKOBAUDAT). Before approval, the EPD 
programmes and data are checked for conformity with ÖKOBAUDAT 
requirements (→ Guidance for data providers).
Datasets in ÖKOBAUDAT are based on the background database 
GaBi. Besides, datasets based on ecoinvent background data are 
provided in 'additional datasets'. These are only by exception to be 
used within the Bewertungssystem Nachhaltiges Bauen für 
Bundesgebäude (BNB).

15

www.nachhaltigesbauen.de

http://www.nachhaltigesbauen.de/


https://oekobaudat.de/OEKOBAU.DAT/datasetdetail/process.xhtml?uuid=206deb33-2710-417d-9b92-aa70c7958334&stock=OBD_2019_III&lang=en
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Target value

Reference value

Limit value
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Office Buildings
Major renovation

Target value

Reference value

Limit value

B
N

B
-B

er
nc

hm
ar

ks
–

of
fic

e
bu

ild
in

gs



h
tt

p
s:

//
w

w
w

.b
b

sr
.b

u
n

d
.d

e/
B

B
SR

/D
E/

FP
/Z

B
/A

u
ft

ra
gs

fo
rs

ch
u

n
g/

2N
ac

h
h

al
ti

ge
sB

au
en

B
au

q
u

al
it

ae
t/

20
14

/B
N

B
R

e
fe

re
n

zm
o

d
el

l/
en

d
b

er
ic

h
t.

p
d

f?
__

b
lo

b
=p

u
b

lic
at

io
n

Fi
le

&
v=

4

In 2015, the current benchmarks for newly constructed office 
buildings for the sustainability assessment system BNB were 
developed as part of a study. The table below shows (from top 
to bottom) target, reference and limit values for the full life 
cycle  - embodied + operational (reference study period = 50 
years). This resulted in a system of benchmarks for different 
indicators. 

The development of benchmarks was based on                     
reference buildings (bottom up approach).

Background report – new LCA benchmarks 2015

GWP in detail: embodied/operational/total

https://www.bbsr.bund.de/BBSR/DE/FP/ZB/Auftragsforschung/2NachhaltigesBauenBauqualitaet/2014/BNBReferenzmodell/endbericht.pdf?__blob=publicationFile&v=4
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Benchmark(s) Country

Calculation Method Included Modules

Data base Time of validity of benchmarks

Basis Approach

Reference study period

Performance level(s)

National assessment method
based on LCA

Target value
Reference value
Limit value

GermanyBenchmark system with
GWP, ODP, AP, EP, Penr, …

A1, A2, A3, B4, B6, C3, C4 50 years
Static/deterministic approach

Oekobau.dat
(public available)

2015 - 2020

Reference buildings / 
archetypes

Bottom up

Reference unit / level of dis-aggr. 

…./m² * a
total  (embodied + operation)

Use case

Sustainability assessment
Green public procurement

22



DGNB - Sustainability assessment system
23



The present version is the English translation of the German 
system version 2018, 3rd edition (as at June 2018). It is based on 
the requirements and benchmarks of the German market.

Criterion ENV1.1 "Building life cycle assessment" is assessed in 
the same way as the results of a building life cycle assessment. The 
results of this life cycle assessment are designated as an 
"Environmental profile" or "Environmental quality" of a building. 

A building life cycle assessment determines and evaluates the 
environmental quality of a building, taking into account its scheme 
(office building, commercial building, school, etc.) and compares 
the results with reference values. The basis used for obtaining the 
data must be documented and provided in order to prevent any 
doubt when checking the results. The building life cycle assessment 
should be used during the planning phase itself, where 
possible. It can provide an important instrument for optimising the 
environmental quality of the building.

The basis used for calculating the building life cycle assessment is 
DIN EN 15978.

24
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https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
28



https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&

Construction,  maintenance and recovery/disposal

29



https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
30



https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&

34,16 kWh/m²a

Construction,  maintenance and recovery/disposal

31



https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752& 32



https://www.energiekonsens.de/bau-stadtentwicklung/broschueren/Leitfaden_Klimaschutzsiedlungen%20Bremen%20und%20Bremerhaven_web.pdf

GHG-Emissions for residential buildings – use stage (operation)

current standard for
new residential
buildings type ZFH

Target value for operation
– new buildings
(City of Bremen)

Current founding
programmes

33



https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&

Limit value

Target value I

Target value II

Limit value

Target value Reference values are the basis for limit and target values.

34



https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
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New developments
36



No benchmarks are presented here, but typical orders of magnitude for 
different types of residential buildings.

operational
embodied

37



GWP
total

GWP  
construction

GWP
operation

“Three horizontal dashed lines can be seen per box plot. These lines show 
the benchmarks of the DGNB. 
For the operation and thus for the total value, the value is an arithmetic 
mean of the 20 buildings. In the case of construction, the DGNB generally 
sets a value of 9.4. It can be seen that there are slight deviations between 
the statistical building evaluations and the DGNB benchmarks.”
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Living area per capita
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Will we see legal requirements in future ???
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Outlook and summary
40



600 500 400 300 200 100

60 10,0 8,3 6,7 5,0 3,3 1,7

55 10,9 9,1 7,3 5,5 3,6 1,8

50 12,0 10,0 8,0 6,0 4,0 2,0

45 13,3 11,1 8,9 6,7 4,4 2,2

40 15,0 12,5 10,0 7,5 5,0 2,5

35 17,1 14,3 11,4 8,6 5,7 2,9

30 20,0 16,7 13,3 10,0 6,7 3,3

25 24,0 20,0 16,0 12,0 8,0 4,0

Estimation of a per-capita “budget” for construction & housing in kg CO2equ./m² of living area and year

Living area in 
m² per person

Budget for construction and housing
in kg CO2equ. / person and year

Total budget ca.
1 t CO2equ./year

Total budget ca.
2 t CO2equ./year

Lützkendorf, 2018
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Benchmarks for individual buildings are unavoidable for 
supporting the design process.

So far, benchmarks have been inseparably tied to a system of 
methods (including system boundary, data set and calculation tool) 
and can only be used in this context.

The driver for the development and application of benchmarks in 
Germany was the sustainability assessment of public and 
private buildings. Here, experiences of more than 10 years 
exist.

Benchmark systems are used on the basis of deterministic models 
for construction and the entire life cycle. Benchmarks are based on 
legal requirements, best practice and technical /economic 
feasibility.

The German sustainability assessment systems are currently in the 
process of further developing their benchmarks in the “top-down” 
direction.

The system of limit, reference and target values has proven 
successful, but new target values for GWP must be based on the 
requirements of climate neutrality.

Summary


