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Strategy for a carbon neutral building stock
The Paris Agreement was passed in 2015 in order to curb the consequences of
climate change as effectively as possible. We need to reduce the greenhouse
gas emissions to an absolute minimum in order to meet the aims defined in
this agreement by the middle of this century. At the same time, greenhouse
gas sinks need to be developed in order to achieve net zero carbon emissions.
In relation to the current building stock, this means: All construction activities
necessary, both for renovations and new constructions, must be carried out
with significantly lower CO2 intensity than previously and be operated carbon
neutrally by 2050 at the very latest. This requires a systematic approach in
order to implement the necessary activities economically and according to
targets.
This is where the Framework for carbon neutral buildings and sites (hereafter
referred to as the "Framework") takes effect. This Framework presents the
following four basic elements for a climate action strategy in detail:
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Part 1: CO2 accounting for status assessment
The CO2 account for real estate as well as the associated policy allows a
precise evaluation of the current greenhouse gas emissions of buildings based
on the measured consumption data. In this way it provides the foundation for
determining actual action requirements on the path to carbon neutrality. A
solid decision foundation is required in order to minimise the risk of investing
into stranding assets. This means that CO2 accounting must be sufficiently
meaningful in order to depict the actual greenhouse gas emissions as fully as
possible.
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Part 2: Climate Action Roadmap
Climate action and the associated investments must be planned in a focused
manner. Only those who define clear objectives for their buildings, sustain
these and implement measures in a future-orientated manner can optimally
combine climate action and economic viability. It is important here that this
is carried out for each building individually. This is the only way in which valid
measurement plans can be developed which are designed with a focus on the
specific conditions.

Part 3: CO2 reporting
Many stakeholder groups of actors are interested in the key figures relating
to building CO2 emissions: Building owners, planners, managers, investors,
financial experts, political decision-makers as well as clients, employees and
residents. The information which flows into rental and purchasing decisions
acts as evidence to financial backers or proves the effectiveness of the climate
action measures implemented. A structured format for the transparent, regular
communication of this key metric forms a climate action passport.

Part 4: Quality assurance and verification
It is necessary to verify a site independently in order to reliably check whether
the implemented climate action measures are actually effective and the set
goals have been met. There are different external quality assurance methods
available depending on whether the optimisation measures in the operation
of a building concern an entirely new construction or a comprehensive
renovation. The award associated with this together with a certificate create
transparency and strengthen the credibility.

This version of the Framework is based on the first version published in
May 2018. The methodology of the first version was evaluated in numerous
projects up to the end of 2019. In parallel to this new version of the
Framework, the DGNB German Sustainable Building Council has also published
‘Climate positive: now! How every building can make a contribution to climate
action’. This shows more detailed backgrounds as to why the building and
real estate sector play a central role in climate action and why a paradigm
shift is needed in handling our buildings. Moreover, focus areas are mentioned
which have a significant influence on making buildings carbon neutral.
The publication is available free of charge via the website www.dgnb.de.
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CO2

Part 1: CO2 accounting for status assessment
1. Preliminary remarks
and constraints
Only things which are measured can be systematically
improved. This also applies for climate action and the
question as to what contribution buildings or sites can make
here. A suitable methodology in order to determine and
continually check the actual contribution for an individual
project is the CO2 accounting, as presented here in part 1 of
the Framework. This can be carried out by owners, tenants or
expert energy consultants commissioned for this purpose.
It is essential to consider the correct, actually target-oriented
key figures. If all the significant greenhouse gas emissions in
a building have been determined, the effective optimisation
potentials can be identified and ultimately also evaluated.
SCOPE OF THE CONSIDERATION

All significant greenhouse gas emissions for new and
existing buildings or locations can be determined, evaluated,
compared and improved with the help of these definitions.
On one hand, this includes all energy-related emissions of the
running operation. The construction emissions associated with
the material deployment and use are also considered in new
builds and renovations. The Framework here is differentiated
in different accounting scopes. The greenhouse gas emissions
of logistic processes and mobility are not part of the scope,
nor those which result from the use and disposal of goods or
foodstuffs.
APPLICABILITY

The systematics defined in the Framework are applicable to
existing buildings, new constructions and renovated buildings
of all typologies. Moreover, it can be applied to sites with
several buildings. The accounting rules also permit application
to unconnected building stocks.
For the application of the Framework to existing buildings,
sites or neighbourhoods, real measured energy data from
current operations shall be used. If there is no data available
for some areas or some areas of energy consumption,

approximate values derived from similar situations can be
used as a supplement. The planned values are applied for new
or renovated buildings, sites or districts for which there are
not yet any measurement values available.

2. Basic principles of
Carbon accounting
SHORT INTRODUCTION TO CARBON ACCOUNTING

Assessment of emissions which are harmful to the climate
have been applied to various areas for decades. The most
common areas are the CO2 balances of energy and fuel
consuming processes. Using publicly available CO2 factors,
CO2 balances can be quickly derived, for example of energy
consumption at home or individual mobility behaviour.1 The
calculations from independent institutions or energy suppliers
which follow defined standards or conventions generally form
the basis of the CO2 factors. The types of CO2 accounting
related formats differentiated according to sectors or relating
to certain regions are now also increasingly implemented. The
emission assessments are important instruments in order to
check the implementation of international agreements. The
European Emission Trading Scheme and Paris Agreement are
examples.
RELATION TO INTERNATIONAL STANDARDS

A further application case is emission assessment at a product
level. The CO2 emissions (carbon footprint) of products or
services of any kind can be calculated along the entire supply
chain using life cycle assessment calculations. These type
of calculations are not usually completed with manufacture
and transport to the client. They also include scenarios for
the greenhouse gas emissions related to the use, recycling or
disposal of the products.

1	Online instruments such as the German Federal Environmental Agency
CO2 calculator (https://uba.co2-rechner.de/de_DE/) help to record and
improve your own CO2 balance (KlimAktiv gemeinnützige Gesellschaft
zur Förderung des Klimaschutzes mbH, 2020).
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These CO2 balances follow the rules of the international series
of standards EN ISO 14040 ff. ‘Environmental management
- Life cycle assessment - Principles and framework’2. Since
2012, EN 15978, ‘Sustainability of construction works Assessment of environmental performance of buildings
- Calculation method’ has been repeatedly applied to
buildings as a reference work3. EN 15804, ‘Sustainability of
construction works - Environmental product declarations Core rules for the product category of construction products’,
is connected to this standard. This regulates the life cycle
assessment and with it also CO2 accounting for construction
products.4 Moreover, ISO 16745 ‘Sustainability in buildings
and civil engineering works — Carbon metric of an existing
building during use stage’ has also existed since 2017. This
focuses on greenhouse gas emissions5. Since the initial
publication of the DGNB certification system in 2008, life
cycle assessments are integrated into the scheme and are
an important element for recording and evaluating the
sustainability performance of buildings. The methodology
applied therein is compliant with the international standards.
FUNDAMENTAL PRINCIPLES

All forms of accounting follow the basic principle of carefully
and precisely converting and adding up the totality of
all significant, identified, greenhouse gas emissions into
a CO2equivalent. With the exception of spatially defined
balances, allocation rules are generally always applied, which
define to whom or to which activity greenhouse gas emissions
are attributed to which part. These questions of allocation are
comparable with incidential expenses or allocation of indirect
costs. In CO2 accounting, similar conventions are applied in
order to determine, for example, whether and if yes, what
proportion of greenhouse gas emissions can be assigned to
cogeneration plants, waste combustion plants or the use
of waste heat by users. Waste heat for example is included
emission-free in the CO2 accounting.

2
3
4
5

International Standardization Organization – ISO, 2009
Deutsches Institut für Normung – DIN, 2012
Deutsches Institut für Normung – DIN, 2012
International Standardization Organization – ISO, 2017
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A further basic principle of accounting is that excess, selfgenerated, renewable energy can be taken on as credit in
the overall account. The amount of credit in the building
operation is calculated according to the avoided effects,
the displaced, conventionally generated products or the
energy sources (substitution). Credits are also allowed in the
application of the accounting scope ‘construction’. This is
possible if material resources can be reused or continue to
be used at the end of the building use, as this prevents the
conventional production of new materials which are generally
based on primary raw materials.
A significant principle of CO2 accounting is to prevent
shifting greenhouse gas emissions into the areas outside of
the accounting scope. In building operation this means not
only recording emissions caused at the site (for example, by
the combustion process), but also the including the ‘indirect
emissions’ of purchased energy sources such as power
and district heating, in the account. The same applies to
applications which result for the generation, preparation and
provision of the energy sources, including the transport.
The necessity for such a holistic consideration of the
operation-related greenhouse gas emissions has already
become a feature of the construction industry.
The next step, namely holistic consideration including the
construction and end of the building life-cycle, has not
yet been carried out for many projects. This extended
consideration integrates the greenhouse gas emissions
which result from the production, transport and
installation of construction products in or on the building.
Moreover, this extended accounting scope includes
the possible CO2 emissions which are connected to the
maintenance and exchange of building parts. This also
includes emissions which are caused by the disassembly or
demolition, recycling or disposal of products and materials.
If these aspects are blended out, wrong decisions are to
be feared, both in respect to climate protection and from
an economic perspective. The carbon footprint of the
construction is accordingly an expense-benefit calculation
which considers everything as a whole.

6
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It helps to prevent environmentally damaging decisions.
Therefore, CO2 balances should always be created from a
life-cycle perspective where possible and used as a decisionmaking basis. This applies in particular if it should be
checked whether an existing building should be demolished
and a new building constructed in its place. Or whether,
alternatively it should be renovated. In general, major CO2
reduction potential can be identified in very early project
development phases.

Figure 1: CO2 emissions of the sectors in the life cycle of
a building (according to EN 15978)
Product
stage

Construction
End of life /
Process stage Use stage Recycling

Energy
Industry
Buildings
Transport
Waste

SECTOR MODEL

Typically, national greenhouse gas emissions are allocated to
sectors as follows:
■ Energy
■ Industry
■ Transport
■ Buildings
■ Agriculture
■ Waste and others
From a life cycle perspective, the greenhouse gas emissions
and sinks which can be ascribed to the building concern
almost all the sectors mentioned and not, as one might
suspect, only the building sector. Ultimately, it also concerns
the manufacture of building materials, setting up and
operating the building as well as its demolition and the
recycling of the building materials.
From a sectoral perspective, the building sector is only
assigned emissions resulting on the building site from the
combustion of energy sources, i.e. only part of the emissions
from the operation of the building. The emissions from the
external provision of remote heating, remote cooling or
power for the conditioning and use of the building fall into
the ‘energy management’ sector. Emissions which result from
the construction, renovation or maintenance are assigned to
the ‘industry’ sector. Emissions from the recycling and disposal
of building products and materials fall under the ‘waste
management’ sector. There are even emissions in the ‘traffic’
sector which are associated with the building - such as for
transport routes to the building product or building waste
and, depending on the perspective, also emissions which are
caused by people on their way to the building.

CLIMATE ACTION AND THE FINANCIAL SECTOR

The financial sector is a field which has developed an
increasingly large interest in climate action measures.
This is not only because banks and insurers are increasingly
evaluated in regard to ‘non-monetary’ aspects such as
political and social climate action.
Thus, stakeholders in the financial sector are encouraged
by article 2, paragraph (c) of The Paris Agreement to make
financial resources available in order to limit the climate
change. Moreover, the effects of climate change are
increasing globally. The associated damages lead to every
greater risks, in particular for insurance and credit institutes.
Risk minimisation and steering the flow of finances towards
future-orientated investments thereby belong to the main
drivers of the financial and insurance branch, in order to
actively tackle the issue of climate action.
With this in mind, transparent and resilient decisionmaking foundations are required in regard to climate action
requirements in order to build a bridge between financial,
funding and insurance institutions on one hand and the
building and real-estate sector on the other. Corresponding
criteria are required in order to be able to evaluate projects in
respect of their capacity for funding. Finally, it is enormously
important for the achievement of climate protection goals
that the effectiveness of the implementation and the amount
of the CO2 reduction contribution of the projects are included
in the assessment of their finance worthiness.
It is therefore the goal of the DGNB to anchor the Framework
both as a tool for financing and insurance institutions in
their decision-making processes for finance worthiness.
European commission activities which result from the action
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plan for sustainable growth6 will form the classification
frame (‘taxonomy’) for the sustainability of investments.
Buildings are also included in these products. It is anticipated
that projects which comply with taxonomy criteria will be
identified as such (‘taxonomy eligible’).
GUIDELINES OF CO 2 ACCOUNTING
IN THE FRAMEWORK

The same guidelines are called for in the Framework as
those of the internationally recognised ‘Greenhouse Gas
Accounting Protocol’ and those of the ISO 16745-1: 2017(E)
‘Sustainability in buildings and civil engineering works —
Carbon metric of an existing building during use stage’.
The rules for accounting are based on six basic principles
which are also to be taken into consideration in the
application.
Relevance
All relevant CO2 emission sources are to be recorded using the
determined accounting scope. These are the entire energyrelated emissions for operating the building. The relevant
emission sources for building construction are the greenhouse
gas emissions connected with the manufacture, use and

6

European initiative to regulate sustainable financial products

Figure 2: Guidelines of CO2
accounting for buildings

Relevance

Coherence

Completeness

7

subsequent use of the building components. The accounting
scope cannot be reduced. It can be extended if there is a
generally accepted, scientifically founded foundation for
this. The result of such an extension is to make it transparent
and in the event of the publication to clearly identify it as an
extension of the determined scope. Such an extension cannot
be accounted for in the CO2 balance, for example via the
deduction of CO2 sinks.
Completeness
The emissions and sinks are to be completely recorded
for the determined accounting scope. In order to retain
completeness, it is permitted to use approximated values,
provided there is no measured data available.
Consistency
Assumptions, methods and data must be used consistently
in the same manner in the accounting. Deviations from this
are to be reported.
Transparency
The information required for the accounting is to be
documented. This also applies to all relevant assumptions and
estimations which are made. The methodological and dataspecific external sources used should also be documented.
Precision
The results should be as precise as possible in order to provide
a reliable decision-making basis. An assessment of the data
quality which forms the basis is to be provided. The use of
data quality indicators is recommended for this.7
Coherence
For all the calculations which form the basis of the
accounting, where possible, recognised and already applied
methods and standards (for example, energy modelling,
calculation of emission factors) should be used. This enables
a comparison of the accounting results. The following
is recommended in order to ensure the principles in
the application:
■ corresponding qualification of the investigating person

Guidelines of
CO2 accounting

■ use of adequate calculation instruments
■ check of the accounting by an independent third party

Accuracy

Consistency
7	see Section ‘Reliability of the results of the data quality indicator in Part 1
of the Framework

Transparency

8
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Figure 3: Illustration of the system boundaries for building operation
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3. Accounting scope
and accounting rules
ACCOUNTING SCOPE ‘OPERATION’

The accounting scope ‘Operation’ includes the greenhouse
gas emissions of the energy use in the building operation.
This is composed of the energy consumption from external
and self-production of energy in order to cover the building
and user-related energy consumption. The entire building
or respectivley several buildings at a site are to be taken
into consideration. A site can include more than a single
building, it can also include a district. In this case, accounting
is carried out for the energy use and energy production of
the entire site.
The accounting scope ‘Operation’8 is structured into three
parts:
1. Direct greenhouse gas emissions of the provision of
energy for the building and its use at the site (for example,
for heating from fuel combustion, power generators)

8	The accounting scope ‘Operation’ corresponds to the ‘Carbon Metric 2’
according to ISO 16745-1 ‘Sustainability in buildings and civil engineering
works — Basis for the accounting of greenhouse gas emissions in the use
stage of a building’ and module B6 ‘Energy use for operating a building’
according to EN 15978 ‘Sustainability of construction works - Assessment
of environmental performance of buildings - Calculation method’.

2. Indirect greenhouse gas emissions of the provision
of energy for the building and its use from external sites
(for example, mains power, district heating, district cooling)
as well as from the generation and provision of fuels
3. Avoided greenhouse gas emissions due to excess
renewable energy produced and exported on the site
(for example, power from the PV system connected to
the building)
The CO2 account for the running operation is determined as
the annual total of these three parts. If the CO2 emissions
prevented through the exported energy are greater than
the total of the direct CO2 emissions of energy generation
at the site and the indirect CO2 emissions of the supplied
energy, then the building operation is carbon neutral for the
year in question. Or, to put it a different way: A building is
considered carbon neutral in use from an accounting point
of view if the annual greenhouse gas emissions of the energy
import are smaller than the annually avoided greenhouse gas
emissions from energy supply.
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Figure 4: Accounting of greenhouse gas emissions for the accounting scope 'Operation'
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The complete energy use for building and user-related
processes are to be recorded for the account. This includes
heating, cooling, lighting, ancillary energy, lifts, escalators,
building automation, power for production, communication
and information technology, household appliances and
user facilities.9
The final energy consumption or requirement values are
determined respectively in order to calculate the greenhouse
gas emissions for the energy sources used (fossil fuels,
biomass, power, waste heat, local and district heating or
cooling). These are multiplied and added up according
to the energy amounts used with the associated CO2
emission factors.
The key metric ‘Absolute annual greenhouse gas emissions’
can be described using the following formula.

9	The following elements are not included: Direct or indirect greenhouse
gas emissions from the user which are not caused by the energy
consumption in the building (for example, food, waste, consumer goods),
greenhouse gas emissions from mobility and greenhouse gas emissions
through the use of cooling agents (manufacture, use and disposal).
The latter applies for the time being due to an insufficiently estimated
data situation in the investigation. CO2 sinks, for example, through
the development and retention of biomass or re-materialisation of
greenhouse gas emissions either on-site or off-site are not currently part
of the accounting. If further emission sources are recorded as a deviation
from the accounting scope defined here for the operation, these may not
be accounted for in the overall balance.

Formula 1: Calculation of the absolute
annual greenhouse gas emissions

GHGabs,B = ∑Qf,imp,j × fTHG,j − ∑Qf,exp,j × fTHG,j
j

j

GHG abs,B := absolute annual greenhouse gas
emissions caused by building operation
Q f,imp,j := annual total of final energy imported into
the building or on the site with j depending on
the energy source e.g. electricity, gas, oil, district
heating/cooling, wood pellets, wood chips, ...
f THG,j := greenhouse gas emission factor of the
energy source j
Q f,exp,j := annual total of final energy exported from
the building or site with j depending on the energy
source e.g. electricity, district heating/cooling

9
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The greenhouse gas emissions associated with the import
of energy supplies are assigned to the building or the site if
the imported energy supplies are used exclusively to cover
the energy requirement. In the case of combined heat and
power (CHP) plants, it is often the case that energy sources
are imported, which are converted into electricity or heat on
site and then partly exported as a co-product. In this case,
the assignment of the greenhouse gas emissions connected
to the import, transformation and export is to be made
according to the capacity to work of the energy supply using
the Carnot method.10 This allocation can only be carried out if
a separate meter is used for the amount of power generated
from the PHC plants. Waste heat created external which is
used in the building or on the site is also accounted for using
the Carnot method. With a CO2 emission factor of zero, waste
heat can only be included in the account if the waste heat is
not evaluated as a coupling or ancillary product, i.e. if it dos
not have economic value and is normally discharged unused.
This is the case, for example, in the production processes or
energy transformation processes in buildings or on site which
cannot be assigned to the building’s primary goal.
The accounting of the running operation can be carried
out in accompaniment to planning with the help of energy
demand calculations. Or it can serve as a check on the basis
of measured energy consumption values.11

The rules for the accounting scope ‘Construction’ follow EN
1597812 and are structured into three significant parts:
■ Greenhouse gas emissions in the production stage
of all materials and components used: For this, the
components of of all building elements (structural and
building services) are to be recorded. These greenhouse
gases are illustrated in the modules A1 (Raw material
supply), A2 (Transport), A3 (Manufacturing) according to
EN 15978. Module A4 (Transport to the building site) and
A5 (Construction-installation process) do not have to be
recorded.
■ Greenhouse gases in the use stage of all the
materials and components used in the production phase:
These ‘anticipated greenhouse gas emissions from the use
of the construction’ are illustrated in sufficient detail using
the modules B1 (Use - only if relevant and data is available,
else the module can be omitted) and B4 (Replacement).
Module B5 (Refurbishment) is to be recorded in the
application of the Climate Action Roadmap. Further
modules for the use of the construction do not have to
be recorded. Module B6 (Operational energy use) is a
component of the accounting scope ‘Operation’.

The accounting scope ‘Construction’ includes the greenhouse
gas emissions which are caused by production, construction,
use, end of life and recycling of the materials and products
required for the function of a building. Only the planned
usage duration of a building is significant here.

■ Greenhouse gas emissions from the end of life
stage of all materials and components used during the
production phase, taking into consideration the recycling
potential. The ‘anticipated greenhouse gas emissions
from the end of life of the construction’ are illustrated
in the modules C3 (waste processing), C4 (Disposal),
and D (Recycling potentials) according to EN 15978.
Further modules C1 (Deconstruction, demolition) and C2
(Transport) do not have to be recorded.

10	The energy always remains constant after the first law of
thermodynamics. However, energy consists of energy with a capacity to
work (exergy) and energy without a capacity to work (anergy). When we
discuss ‘energy consumption’, we mean the transformation of exergy
into anergy. Mechanical and electrical energy is pure energy, while heat
energy is only part exergy, depending on the temperature level. Chemical
energy (for example, fuel) is largely exergy.
11	Further determinations in relation to this, including the use of
approximated values for the energy demand in order to complete the
total energy account, can be found in the section ‘Data determination for
CO2 accounts’ in part 1 of the Framework.

The key metric ‘Initial absolute greenhouse gas emissions for
construction’ is determined as the total emissions of all these
partial elements, i.e. the modules of the different life-cycle
stages. This includes potential credits for greenhouse gases
which were avoided or burdens at the end of life.
Simplified assumptions may be made in order to make
an overall recording of the greenhouse gas emissions of
fragmented components of the building services. CO2 sinks (for
example, through the development and maintenance of

ACCOUNTING SCOPE ‘CONSTRUCTION’

12	see figure 1 in the section ‘Basic principles of CO2 accounting’ from part 1
of the Framework
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Figure 5: Accounting of greenhouse
gas emissions for the accounting scope
'Construction' (modules according to EN 15978)
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13	All foundations for life cycle assessment are described in the ecological
accounting criteria (ENV1.1) in the DGNB criteria catalogue for ‘New
Construction’, ‘Existing Buildings and Renovation’ and ‘Districts’. These
can be requested from the website www.dgnb-system.de/en .
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potentials (D)

+
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biomass or re-materialisation of greenhouse gas emissions
at or outside the site) may not be taken into consideration
because there is currently no consensus for the scientific basis
of the determination and this process is not compliant wit the
specifications of EN 15978.
Deviating from these defined construction accounting scopes,
further emission sources which are determined in the frame of
the life cycle assessment, may not be taken into consideration
in the overall account.
If the accounting scope ‘Construction’ is selected, for a new
build, all construction components are to be included in the
account and for a renovation, only the newly introduced
components are to be included with the help of a life
cycle assessment calculation. The method for the life cycle
assessment of buildings is to be used in order to determine
the greenhouse gas emissions from the construction of
new constructions, as they are defined in the country
specific DGNB version or in the DGNB System Version
2020 International 'for new constructions'. Here, both the
simplified and detailed methods are permitted.13

Use (B1), Replacement (B4) and
Refurbishment (B5)

End of life /
Recycling potentials

If the CO2 accounting is determined for the accounting scope
‘Construction’, the following rules apply for determining
the ‘Initial absolute greenhouse gas emissions for the
construction’:
■ Existing buildings are entered into the account with a
construction value of 0 kg CO2. The accounting regulations
of the DGNB life cycle assessment calculation apply for
existing buildings.
■ For new constructions and new existing buildings
(maximum building age = three years), the greenhouse
gas emissions for all components of the life-cycle of
the building as defined above are to be included in the
account. If there is no life cycle assessment calculation,
the reference value of the DGNB for the greenhouse gas
potential of the construction can be used for the simplified
determination of the construction. A country specific
reference value or (if not applicable) the reference value
of the 'DGNB System Version 2020 International' can be
used, e.g. in Germany for most building uses the reference
value of 9.4 kg CO2e/m²a at a reference study period of 50
years.14
14	The precise values for many of the different types of use is to be taken
from the criterion ENV1.1. 'Building life cycle assessment' in the DGNB
System for New Constructions, 2018 version or from the DGNB System
Version 2020 International.

12
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■ The life cycle assessment method of the DGNB is to
be used for renovations. Here, only the components
and materials brought in for the renovation are to be
accounted for using the life cycle module defined above.
The reference reference study period is generally 50 years
after the renovation. For industry buildings and production
buildings it is 20 years. For minor renovations, the
anticipated service life is to be set at a time in the future
which is appropriate for the condition of the building and
the usage.
If the accounting scope ‘Construction’ is applied when
creating a Climate Action Roadmap, the greenhouse gas
emissions which result from the additionally planned or
implemented climate action measures are to be added to the
initial greenhouse gas emissions for the construction in the

overall account.15 This also applies in order to determine the
point in time of carbon neutrality in the accounting scope
‘Operation and construction’.

15	These additional emissions are to be assigned in the module ‘Conversion/
renovation’ (module B5 according to EN 15978).

Table 1: The building life cycle with its life cycle phases according to EN 15978

(modules written in green correspond to the accounting scope ‘Operation and construction‘, remark: module B1 can be omitted
if it is not defined to being part of the country specific / local LCA calculation rules)
LIFE CYCLE STAGES
ACCORDING TO
PRODUCT STAGE
EN 15978:

CONSTRUCTION
PROCESS STAGE

USE STAGE

END OF LIFE STAGE

BENEFITS AND LOADS
BEYOND THE SYSTEM
BOUNDARY

B1-B7

C1 – C4

D

C1 De-construction
demolition
C2 Transport
C3 Waste processing
C4 Disposal

D Recycling potentials

Module according
to EN 15978:

A1-A3

A4-A5

Construction:

A1 Raw material
supply
A2 Transport
A3 Manufacturing

B1 Use
A4 Transport
A5 Construction- B2 Maintenance
installation process B3 Repair
B4 Replacement
B5 Refurbishment

Operation

B6 Operational energy use
B7 Operational water use
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Figure 6: Accounting of greenhouse gas emissions for the accounting
scope ‘Operation and Construction’
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ACCOUNTING SCOPE ‘OPERATION
AND CONSTRUCTION’

The accounting scope ‘Operation and construction’ considers
the accounting for the operation and construction combined.
If this accounting scope is selected, all the determinations
made in the previous sections are to be adhered to.

The total of the greenhouse gas emissions for the accounting
scope ‘Operation and construction’ (absolute life cycle
greenhouse gas emissions) is composed of the following
elements:
■ total greenhouse gas emissions from the construction
■ indirect greenhouse gas emissions of the supplied energy
throughout the service life of the building
■ direct greenhouse gas emissions from the energy
generation throughout the service life of the building
■ less the greenhouse gas emissions avoided through
exported energy throughout the service life of the building

It is somewhat more demanding to achieve carbon neutrality
in this accounting scope - i.e. if the greenhouse gases which
result from the construction of the building and not just
the operation alone are taken into consideration in the CO2
accounting.
Carbon neutrality is achieved in the consideration of the
accounting scope ‘Operation and construction’ if more
emissions are avoided than created. In comparison to
avoidance through exported energy, the total of direct and
indirect greenhouse gas emissions from energy generation
on-site and the supplied energy as well as greenhouse gas
emissions from the construction. This consideration can also
be used in order to determine the year in which the building
achieves carbon neutrality according to the accounting scope
‘Operation and construction’.
During operation, the current accounting of operation-related
greenhouse gas emissions of the respective previous year is to

14
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Figure 7: Carbon neutral building throughout the entire life cycle

Construction:
CO2 emissions caused
by Production stage,
Construction Process stage,
Use stage, End of life stage
and Recycling potentials

Avoided CO2 emissions
by production and export
of CO2-free energy

Production

2020

2030

End of life /
Recycling potentials

Use

2040

fixed based on the real measurement values.16 In the scope of
calculating the energy-related emissions during the planning
of a building, either the results of a Climate Action Roadmap
or those from previous years or simulations of derived
greenhouse gas emissions can be used. For constructionrelated greenhouse gases, the result of a life cycle assessment
is to be used. In the scope of the reporting of the accounting
results, the greenhouse gas emissions which were already

2050

caused (modules A1, A2 and A3) and the greenhouse gas
emissions from scenario calculations (all further modules
including module B5 ‘Refurbishment’ for additional climate
action measures) are separately represented. In addition, it
should be possible to read whether (and if yes, when) the
trade-off of the avoided and generated emissions takes place.

16	There are more details about this in the following section
‘Data determination for CO2 accounts“

Table 2: Example for the illustration and accounting of a carbon neutral
building in 2040 (accounting scope 'Operation and Construction'
KEY FIGURE

Greenhouse gas emissions already caused in the Production stage
(modules A1-A3)

35,000 kg CO2e

Greenhouse gas emissions from the Climate Action Roadmap for the Use
stage, End of Life stage and Recycling potentials
(includes modules B1, B4, B5, C3, C4, D)

15,000 kg CO2e

Greenhouse gas emissions caused by Operational energy use (module B6)

-2,500 kg CO2e/year

Start of Operational energy use (year)

2020

Expected year of carbon neutrality

2040
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4. Data collection
for CO2 accounts
CALCULATED DATA IN PLANNING

If CO2 accounting is carried out as part of a new construction
or renovation on the basis of energy calculation processes, a
structurally suitable calculation process is to be used as the
basis for determining the energy use. This must depict the
entire required accounting scope for the energy use. Whereby
realistic general conditions are to be set, i.e. the actual
interior temperature and all power consumption including
user electricity, in order to achieve a reliable calculation
result.17
Within the context of the balance accompanying the
planning, the most suitable CO2 emission factors for the time
of commissioning are to be applied. The choice of emission
factors should reflect the actual situation as specifically as
possible.18
The greenhouse gas emissions determined with the help of
an energy calculation process are to be calculated for the
operation as an annual total of the CO2 equivalents. The result
is designated as ‘absolute annual greenhouse gas emissions’.
It is to supplemented with the addition ‘planned’.
MEASURED DATA IN RUNNING OPERATION

The measured energy consumption and energy generation
data is to be collected for the examined determination
of greenhouse gas emissions from existing buildings in
running operation. These are to be converted into an annual
value for the entire building or site using the current CO2
emission factors.
If there is no measurement data for certain areas, partial
energy supplies or times, approximated values or assumptions
can be set to supplement the entire energy accounting. For
user power, partial energy key values from the ‘TEK tool’ of
the Institut Wohnen und Umwelt19, the calculation instrument

17	Further information can be found in the section ‘Calculation tools for
determining the energy requirement and the greenhouse gas emissions’
from part 1 of the Framework.
18	The requirements for the CO2 emission factors to be used are described in
detail in the section ‘CO2 emission factors’ from part 1 of the Framework.
19 Hörner & Knissel, 2014
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‘Passivhaus-Projektierungspaket 9’20 or other sources can be
used, for example. The documentation for the calculation
is to be described in the use of partial energy key values or
comparable approaches.
CO2 emission factors of the respectively observed year are to
be used in the scope of the examined accounting. The actual
situation should be depicted as specifically as possible using
the emission factors selected.21
The greenhouse gas emissions determined in this
way are to be calculated as the annual total of CO2
equivalents. The result is designated as ‘absolute annual
greenhouse gas emissions’. It is to be supplemented by
the addition ‘measured’.

5. Usage and deductibility of
renewable energy suppliers
Plants to generate renewable energy supplies at the same
site should take preference over remote energy provision
plants. The reasons for this are a restricted area availability,
the responsibility for energy consumption at the site, increase
in value and in order to strengthen independence.
If energy generation at the site is not or only partially able
to cover the site’s requirements due to legal, architectural
culture, economic or structural restrictions, energy generated
at remote sites can be accessed - preferably from an affiliated
site or, if this is not possible, purchased.
If remotely generated energy supplies are used it is preferable
to use energy supplies from plants with a line to the site.
If this is not possible, remotely generated energy supplies
can be drawn on from suppliers connected to the network
who ensure exclusive use and a contribution to the national
energy tranistion.

20 Passivhaus Institut, 2015
21	The requirements for the CO2 emission factors to be used are described in
detail in the section ‘CO2 emission factors’ from part 1 of the Framework.
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The table represents the preferences for using different energy procurement
types. It should be considered hierarchically, i.e. where possible, energy
procurement types with a lower number should be used. Energy procurement
types 6 and 7 cannot be taken into account with specific CO2 factors in the
sens of CO2 accounting.
Table 3: Options for the use of specific CO2 emission factors
depending on the type of energy procurement types

ENERGY PROCUREMENT TYPE

OWNERSHIP
STRUCTURE

ownership

LOCATION OF ENERGY GENERATION

purchase

on-site

INCORPORATION OF SPECIFIC
CO 2 EMISSION FACTORS IS PERMITTED
IN THE ABSOLUTE ANNUAL
GREENHOUSE GAS EMISSIONS OF
THE BUILDING

off-site
grid
off-grid

gridconnected

Self-generated renewable energy
source
1. Generation from on-site installations
which belong to the owner of the site

X

2. Generation from off-site installations
which belong to the owner of the site

X

X

Yes

X

X

Yes

Purchased energy source
3. Purchase from on-site installations
owned by a supplier

X

X

Yes

4. Direct line from an off-site generator
with no grid transfers

X

5. Direct procurement from off-site gridconnected generators (Power Purchase
Agreement) or contract with suppliers
(green electricity products with impact
on energy transition) – applies e.g. for
green electricity, biogas and district
heating

X

X

Yes, with the specific CO2 emission
factor of the supplier, however without
offsetting CO2 compensations through
the supplier or with generic CO2 emission
factors from the reference database for
CO2 emission factors, e.g. ÖKOBAUDAT

6. Supply from external suppliers
without assurance of exclusivity (‘virtual
PPA’ without coupling of certificate of
guarantee and supply)

X

X

No

7. Supply from external suppliers,
only with guarantee of origin

X

X

No

CO2 compensations by carbon offsets

X

X

Yes

No
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Additional evidence is required for the use of specific
CO2 emission factors (for example, green power, district
heating, biogas):
■ Energy procurement type 2 requires a confirmation
of the ownership relationships from the owner as well
as confirmation that the energy amounts used have
not been traded twice, for example, using proof that
guarantees of origin are retired or similar.
■ Energy procurement type 4 requires confirmation from
the suppliers regarding the supply path, supply amount
and the energy supplier’s CO2 emission factors.
■ Energy procurement type 5 Option 1 requires a direct
procurement contract, also known as Power Purchase
Agreement (or PPA), that is an agreement signed between
a purchaser (the entity buying the energy) and a power
producer. The contract ensures the purchase of electricity
generated by a specific renewable project with renewable
attributes. Option 2 requires a certificate from the provider
to prove that the client is completely supplied with
energy from renewable energies and has made a verified
contribution to the energy transition. It also requires details
of the provider-specific CO2 factors. For electricity: In order
to prove the green power characteristics, a guarantee
of origin must be used and retired for electricity form
renewable energies. This requirement equally applies to
other energy sources. In addition, for electricity products,
the contribution made towards the energy transition must
be proven in such a way that the properties formulated for
this according to or based on an accepted local / national
definition are for green power, comparable to the German
"EcoTopTen criteria22. Evidence for these criteria should
be provided through an existing certification of a label
organisation for energy products. In the case of a 'supplier
models' with a specific ration of new facilities, as described
in 3.4 Certification of the ‘EcoTopTen criteria’, the evidence
can be confirmed by an independent and specialised
expert. The supplier-specific CO2 is to be determined
without the provider offsetting any CO2 compensation
measures (‘CO2 certificate’) as well as for co-generation
products (e.g. district heating) using the Carnot method
(exergy content). If the provider’s CO2 factors are not
available or not available as required, the information of
22
Öko-Institut e.V., "EcoTopTen-Kriterien für Stromangebote", Status
August 2019 https://www.ecotopten.de/sites/default/files/ecotopten_kriterien_
oekostrom.pdf
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the energy supply estimation values used by the provider
for the CO2factors of the provider can be used with the
application of generic data (for example from the reference
database such as ÖKOBAUDAT) or with the assistance of
the values in table 11 in the appendix.
If the use of remotely generated energy supplies is contained
as a calculation in the annual accounting according to energy
procurement type 5, a note is to be made in the reporting
of the CO2 accounting results. Details must be provided as
to whether green power, biogas or similar is used to cover
energy consumption and therefore also whether specific
CO2 emission factors were used in the determination of
the CO2 accounting.

6. CO2 compensation
CO2 compensation measures cannot be included in the
absolute annual greenhouse gas emissions. This applies both
for compensation with the help of CO2 certificates for direct
greenhouse gas emissions and for indirect greenhouse gas
emissions. This determination also concerns energy sourced
from renewable energy generated remotely from the building
according to energy procurement type 5 23(for example, green
power, biogas). Nor may CO2 compensations may be added
for the accounting scope ‘Construction’.

7. Credits from energy export
The partial element ‘avoiding greenhouse gas emissions
through exported, renewable energy’ of the ‘Operation’
scope is incorporated into the overall accounting as credit.
Here, the convention applies that only renewably sourced
energy (electricity, heat, chemically connected) which is
directly self-produced at the site and cannot be used to cover
own requirements can be incorporated in the accounting as
a credit. The principle that self-generated energy is primarily
used to cover own requirements in the building or at the site
directly after generation or after temporary storage applies.
The export and resulting credit can only be made applicable
for excess amounts of energy from an accounting perspective
over the annual total.
The generated annual excess energy is multiplied here for
each energy supply with the corresponding CO2 emission
factor of the receiving network. The prevented use of the

23 See table 3
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reference energy supply is added to the accounting as a CO2
credit. The CO2 emission factors to be used for the credits
are as follows:
■ For electricity: the electricity mix relating to the country or
region of the site for the corresponding reference year
■ For heating: the specific CO2 emission factor of the
receiving (substituted) remote or local heating network or
the CO2 emission factor of the substituted type of heating
supply of the actual user
If the information is not available or it deals with other cases,
a representative heating mix CO2 emission factors relating to
the country of the site is to be used.24
If energy is exported from non-renewable sources, the CO2
emissions can be distributed according to capacity to work
(exergy)25 of the various energy supplies produced from the
energy producing process. Credit is not permitted.
The following applies according to formula 1 for calculating
the absolute annual greenhouse gas emissions in the
Framework: If an excess is produced in the annual energy
accounting and simultaneously, energy supplies from the
energy network or other providers are accessed, these are
to be offset with the greenhouse gas emissions connected
with the import in the annual greenhouse gas accounting
(net approach). For example, if network electricity is feed into
the electricity grid at certain times and in the same magnitude
at other times, the effect equalises in the absolute annual
greenhouse gas account.
For buildings which are supplied by an energy supply with
energy procurement type 5 according to table 3, the actually
used amount of renewable energy must be documented using
the key values ‘realised fraction of solar renewable potential’
or ‘realised fraction of renewable potential’ (relationship of
the renewable energy generated on site to the energy which
can be generated) and ‘self-generated fraction of consumed
final energy’ (the generated and used renewable energy on
24	See table 11 in the appendix or in the life cycle assessment criterion of
the DGNB certification system
25 See chapter 3 ‘Accounting scope and accounting rules’

site in relation to the entire energy consumption).26
If the accounting scope ‘Operation and construction’ is
selected, credits from the prevention of greenhouse gas
emissions can also be taken into account if they can be
assigned directly to the building. These are currently only the
building operation credits described in the previous section.

8. Reliability of the results and
data quality indicator
The following aspects are elementary for a high degree of
reliability in the results of the CO2 accounting:
■ Ensuring a sufficient technical basis for the accounting
■ Realization of the accounting by competent persons
■ Independent inspection of the results
It is recommended to determine a data quality indicator which
reflects the three aspects mentioned in order to estimate the
quality of the results. This applies both for the accounting
scope ‘Operation’ and the accounting scope ‘Operation and
construction’.
The process for determining the data quality indicator is
described below. This is based on the EU framework Level(s)27
and was further refined by DGNB and describes the reliability of
the calculation results.28 The data quality indicator is based on a
semi-quantitative evaluation using three evaluation aspects:
EVALUATION ASPECT 1: BASIS FOR THE
PERFORMANCE EVALUATION

This evaluation aspect is used to determine how representative
the parameters are which influence the accounting. The
following three partial aspects are used equally in the
assessment, whereby these are to be evaluated on an integer
scale from 0 to 3:
1. Technical representative status
The technical representative status of the building’s usage
patter reflects the actual use conditions, use pattern and user
26	The calculation of this key value is described in the section ‘Energy key
figures and further information’ from part 3 of the Framework.
27	‘Level(s): A common EU framework of key sustainability indicators for
office and residential buildings - part 3: implementation of performance
evaluations with the help of level(s)’ (see page 38-47 ‘Data Reliability
Index (DRI)’)
28 Dodd, Cordella, Traverso, & Donatello, 2017
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behaviour. Here, the correspondence of the following building
usage pattern of the actual building is decisive and to assess:
■ Occupancy profile
■ User profile
■ Ventilation rate
■ Work aids
■ Lighting
■ Heating/cooling regulation
The technical representative status of the input data used
describes the extent, how well the inspected building
or the building reflect the actual condition. Here, the
correspondence of the following input data of the actual
building is decisive and to assess:
■ Component structures

Formula 2: Data quality index for the basis of
the performance evaluation (evaluation aspect 1)

DQIbasis=

DQI technical+ DQI spatial+DQI temporal
3

DQI basis= data quality index for the basis of
the performance evaluation
DQI technical= data quality index for the
technical representation
DQI spatial= data quality index of the spatial

■ opaque/transparent areas

representation

■ thermal mass

DQI temporal= data quality index of the

■ Sun protection system

temporal representation

■ Partial load behaviour of the heating/cooling supply
■ Reaction time of the heating/cooling system
2. Spatial representative
In the spatial representative nature of the weather data
used, the use of climate data which concerns the site of the
building is reflected. The partial aspect of the geographically
representative nature concerns the use of CO2 emission
factors which incorporate the building location.
3. Temporal representative status
The temporal representative status on one hand relates to
the calculation method. The extent to which the simulations
represent the performance more dynamically is illustrated
in this. In addition, the energy requirement determination
is considered in the temporal representative status.
This concerns the extent to which the requirement profile
supports the optimisation of supply and demand.
Note: Measured data is per se representative for the described
system. It is measured with the DQIbasis = 3.

EVALUATION ASPECT 2:
TECHNICAL SKILLS

The level of competence of the person carrying out the
accounting is determined in this second evaluation aspect.
FORMAL TRAINING

The level of training of the person is evaluated in relation
to the tasks to be executed. Possible classifications of the
evaluation:
■ No formal training and little experience with the
application of the calculation method / consumption
data recording (= level 0)

19
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■ Formal training (according to the requirements of the
Energy Efficiency Directive, EED29 , and EPC30, or local /
national similar laws or directives) or some experience with
the application of the calculation method / consumption
data recording (= level 1)

Formula 3: Data quality indicator for the calculation
result

DQIcalculation result=

DQI basis+DQI competencies+DQI check

■ Formal training (according to the requirements of the
Energy Efficiency Directive, EED, and EPC, or local / national
similar laws or directives) and some experience with the
application of the calculation method / consumption data
recording (= level 2)

DQI calculation result= data quality indicator for the
calculation result (round up to the decimal point)

■ Formal training (according to the requirements of the
Energy Efficiency Directive, EED, and EPC, or local / national
similar laws or directives) and lots of experience with the
application of the calculation method / consumption data
recording (= level 3).

DQI competencies = data quality index
(classification) of technical competencies

3

DQI basis = data quality index of the basis for the
performance evaluation

DQI check = data quality index (classification) of
the independent check

EVALUATION ASPECT 3:
INDEPENDENT INSPECTION

This third evaluation aspect is used to determine the level of
independence of the person carrying out the accounting.
Independent inspection
The following evaluation classifications are possible:
■ Self-input of the results of the performance evaluation
(= level 0)
■ Internal inspection of the input data and calculation steps
(= level 1)
■ Test and verification of the calculation steps by a third
party (= level 2)
■ Test and verification of the input data and calculation steps
by a third party (= level 3).
The determination of the data quality indicator, that
combines all evaluation aspects, takes place as an equally
29	Directive 2012/27/EU of the European Parliament and of the Council of
25 October 2012 on energy efficiency, amending Directives 2009/125/
EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC"
(EED)
30	Energy Performance Certificate (EPC) according to national Energy
Performance of Buildings Directive (EPBD) conform standards

weighted, arithmetic average of the classification of the three
evaluation aspects.
The data quality indicator is accordingly a number between
0 and 3, which is to be classified as follows:
RESULT DATA QUALITY
INDICATOR

CLASSIFICATION

0

reliability not available

greater than 0 to 1

low reliability

greater than 1 to 2

medium reliability

greater than 2

high reliability

The evaluation and determination of the data quality indicator
can be carried out proportionately to the area.31

31	Further information about the data quality indicator can be found in the
DGNB system for Buildings In Use (2020 version).
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9. CO2 emission factors
CO 2 EMISSION FACTORS FOR RUNNING OPERATION

The CO2 emission factors32 to be used in the sense of the
Framework should be applicable and publicly available, have
a high technical quality and be both technologically and
temporally representative. The calculation of the CO2 emission
factors for the energy use is to take place in the unit CO2
equivalents. The greenhouse gas potential over 100 years
(Global Warming Potential, GWP) is to be used in the
calculations in kilogramme CO2 equivalents.
The significant criteria for the selection of CO2 emission
factors are as follows:
■ The applied system limits are consistent for application
according to the accounting regulations, i.e. the upstream
chains are completely recorded.
■ The reference values of the CO2 emission factors matches
the energy key figure.
■ The emissions recorded in the CO2 emission factor
correspond to the effective quantity ‘greenhouse
gas potential’.
■ The technology depicted in the CO2 emission factor
corresponds to the actual technology.
■ The CO2 emission factor has an appropriate geographical
reference to the actual situation.
■ The CO2 emission factor is temporally representative.
■ There are consistent CO2 emission factors available for
future scenarios until 2050.
Different providers of CO2 emission factors were evaluated
by DGNB for these and further criteria. For Germany and
countries that have similar energy systems as the German
market, it is recommended to use the current version of
the publicly accessible 'Ökobau.dat' database. The Ökobau.
dattherefore serves as reference database for accounting
according to the Framework. If other databases are more
appropriate for a region or country and are in line with
the criteria mentioned above, it is recommended to take
these.33 The ÖKOBAUDAT therefore serves as a reference
database for accounting according to the Framework. The
database is updated annually and is freely accessible on the
32	for all emissions in the atmosphere which have an impact on the climate
according to the definitions of the UNFCCC/Kyoto protocol
33 Federal Ministry of the Interior, Building and Community, 2020
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website of the Federal Ministry of the Interior, Building and
Community at www.oekobaudat.de. The CO2 emission factors
for operation are found in the parameters for describing
environmental effects ‘Global Warming Potential (GWP)’ in
the module B6 ‘Energy use’ in kg CO2 equivalents for each
functional unit of the data set (usually per kWh).
Other data sources, such as GEMIS - Global Emission Model
Integrated Systems34 and possible other data sources such as
the environmental declarations according to EN 15804 can
be used if these deviate from the recommendation described
in the documentation for the accounting. The same applies
if the used planning or recording tool does not allow other
data sources for CO2 emission factors to be read in. The use
of other data sources for the CO2 emission factors is to be
observed when determining the data quality indicator. In
addition, when disclosing the accounting results information
should be provided if a data source which deviates from
the reference database was used. Table 11 in the appendix
contains the recommended CO2 emission factors of the
ÖKOBAUDAT published in February 2020.
The CO2 accounting of the energy supplies used should be
carried out as realistically as possible. Valid CO2 emission
factors are to be used for this. Country and region specific
CO2 factors can be used. However, the use of provider specific
CO2 factors is recommended for a more realistic accounting
result. The use of CO2 emission factors from specific energy
providers is possible if the method for determining them
consistently corresponds to the conventions of the Framework
and the actual CO2 intensity of the provider. It should be
noted here that possible CO2 compensation measures are
not incorporated ‘in the background’ of the determination of
CO2 emission factors. That should prevent these from being
able to indirectly flow into the accounting of the absolute
greenhouse gas emissions of the building. This concerns
energy sourced from renewable energy generated remotely
from the building, in particular (for example, green
power, biogas).
If there is no corresponding data from the provider or
supplier from which the CO2 emission factor can be taken
without compensation, a generic CO2 emission factor is to
be calculated for the energy procurement type used and
applied in the accounting.35
34	IINAS GmbH – Internationales Institut für Nachhaltigkeitsanalysen und
-strategien
35	The CO2 emission factors of typical energy supplies are listed in table 11
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The emission factors are currently differentiated between as
‘current CO2 emission factors’ and ‘CO2 emission factors for
future scenarios’. CO2 emission factors which contain the
future changes to the technologies used or the statistical
representative nature are to be used for the calculation of
future greenhouse gas emissions in the scope of the scenario
analyses for an individual Climate Action Roadmap. Here, a
generally conservative approach is to be traced in the scenario
formation. In addition, the CO2 emission factors must be
selected with methodological consistency to the current
scenario. For this reason, the CO2 emission factors published
in the ÖKOBAUDAT are to be used for the electricity mix
scenarios 2020, 2030, 2040 and 2050.
CO 2 EMISSION FACTORS FOR CONSTRUCTION

The regulations for the use of CO2 emission factors for
construction are to be taken from the criteria of the DGNB
system for the creation of building life cycle assessments.36
It includes formulations of specific requirements for data
quality, the environmental effect indicator GWP and further
clarifying regulations. The ÖKOBAUDAT is also determined
as a reference database for the CO2 accounting of the
construction. Specific environmental product declarations
(EPD) according to EN 15804 which are not available
in the database can also be used provided these were
calculated with methodological consistency.

10. Calculation tools for
determining the energy demand and
greenhouse gas emissions
Software tools are important in order to be able to determine
the effects of planned measures to reduce emissions. There is
no specific tool defined for the determination of the energy
demand and the greenhouse gas emissions of buildings or
sites. The criteria which play a role in the selection of the
appropriate tool include:
■ Conformity with all accounting regulations in the
Framework for calculating the ‘absolute annual
greenhouse gas emissions’
■ complete accounting scopes: Determining the energy
demand with all existing energy supplies within
the accounting parameter ‘site’

36	For example, the DGNB system for buildings new build, criterion ENV1.1
‘Life cycle assessment of the building’

■ realistic user profile: Individual depiction of operating time,
user profile and occupancy intensity
■ realistic weather data: Individual depiction of weather data
on a monthly or daily basis according to the requirement,
including in a minimal time interval
■ realistic building technology: Possibility to depict the
actual effect of supply and regulation systems
■ realistic comfort evaluation: Evaluation of the thermal
comfort taking different surface temperatures into
consideration as well as the delaying effects of thermal
mass on the indoor temperature
■ Validated software: The use of a calculation program with
verifiable fulfilment of recognised quality standards
■ Individualisation: Option to use specific CO2
emission factors
The objective of the energy calculation is to achieve the
best possible estimation of the actual energy consumption.
The most realistic calculation process helps to minimise
the ‘performance gap’. This term describes the difference
between the energy consumption derived from the planned
values and the real building consumption as measured in
operation. If the accounting method implemented in the used
calculation tool deviates from the technical determinations in
the Framework, this must be represented and is to be noted
in the determination of the data quality indicator.

11. Accounting documentation
and quality assurance
The calculation of the CO2 account is to be documented.
In order to ensure that the accounting corresponds to the
Framework regulations, the calculations should be carried
out by a qualified person and subjected to an independent
inspection. For this documentation, the information described
in table 10 in the appendix and used in the accounting
process should be available in a comprehensible format,
ideally according to the structure prescribed in the table.
This also reflects the principle calculation regulations and
options upon which the accounting process is based.
The accounting documentation should be created in the form
of a short report and include the following information.
■ Confirmation of the application of the accounting
regulations of the Framework by the person who has
carried out the calculation
■ A short description of the technical competencies of the
person who has carried out the calculation
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■ A short description of the quality assurance carried out
for the calculation results
■ A short description of the (implemented) energy concept
■ Key information from the energy account37: Amount and
type of energy supply used with information about the
type of determination (calculation, partial energy key
values or measurement)
■ Information about the CO2 emission factors used and their
data sources
■ Data quality indicator for the absolute greenhouse gas
emissions (determined according to the Framework)
■ optional: Partial results of the greenhouse gas account
according to the energy supplier, separated as far as
possible for ‘scope’ according to the Greenhouse Gas
Protocol38 for differentiated reporting
■ optional: Partial results of the greenhouse gas account
separated according to building energy and user energy
for later reporting
■ optional: Partial results of the greenhouse gas account
separated according to general areas, rented areas
or similar.

12. Outlook
The defined accounting scopes ‘Operation’ and ‘Construction’
are further extended from a perspective point of view.
In the accounting scope ‘Operation’:
■ Greenhouse gas emissions from the use of cooling agents
In the accounting scope ‘Construction’:
■ Greenhouse gas emissions from the transport of building
materials and products to the building site
■ Greenhouse gas emissions from the building site

37 Structure of the data according to table 10 in the appendix
38	See also ‘The Greenhouse Gas Protocol – A Corporate Accounting and
Reporting Standard’, World Business Council for Sustainable Development
und World Resources Institute
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Part 2: Climate Action Roadmap
1. Target and benefits of
Climate Action Roadmap
The fight against continued global warming requires targeted
investment as quickly as possible, which supports us in staying
within the limited CO2 budget - including when handling the
building stock. A solid decision basis is required for this type
of investment which leads a building to the target of ‘carbon
neutrality’ at minimized risk.
The Climate Action Roadmap is a tool which helps to
systematically level buildings on the path to climate
neutrality. It is the basis for effective, low-risk climate action
management of real estate. At the same time, the Climate
Action Roadmap is the result of analyses of different scenarios
for achieving climate action targets in the specific context
of a building. It describes in detail the measures which are
sensible and necessary in order to reduce the greenhouse gas
emissions of a building continually and target-orientated using
a well-defined time horizon. Super-ordinate areas of action
help to find the most sensible mix of measures for the specific
building and to provide a suitable chronological sequence.
BENEFITS FOR OWNERS,
INVESTORS AND LANDLORDS:

■ Targeted design of a building towards the climate
action objectives
■ Stimuli to optimise non-carbon neutrally operated buildings
■ Transparency of the organisational and technical options to
reduce greenhouse gas emissions
■ Complete overview of the costs and yields in connection
with the long-term required investment for climate action
■ Risk minimisation in regard to future increasing prices for
CO2 emissions
ADDITIONAL BENEFITS FOR URBAN
AREAS AND MUNICIPALITIES:

■ Transfer of the commitment towards ‘carbon neutrality’ in
a tangible, verifiable management process
■ Reliable prioritisation of projects

■ Improved chronological design of the local energy supply
for changing requirements.
■ Trust-forming orientation for residents and tradespeople
towards the coming developments
ADDITIONAL BENEFITS FOR COMPANIES:

■ Recording and communicating the CO2 emissions
from buildings as a part of the reporting obligation of
non-financial key metrics according to the commercial
code
■ Climate Action Roadmap for buildings as a sensible
supplement to environmental or energy management
■ Improved reputation through the application of
recognised methodology
■ Reduction of risks for investors and other interested groups
through transparency in regard to CO2 intensity and
climate action measures
■ Well-founded evidence of investment in sustainable,
sensible projects
■ Prevention of false investments
■ Planning security at a business and technical level

2. Basic principles
A Climate Action Roadmap is a tangible plan of measures
determined for a specific building. It describes the planned
transformation of the annual greenhouse gas emissions
towards a carbon neutral or carbon neutrally operated
building at a planned point in time.
The frame for a Climate Action Roadmap is determined using
the following significant elements which are determined or
defined for the specific building:
■ Starting value (annual account of the absolute greenhouse
gas emissions at the start of the Climate Action Roadmap
on the basis of the CO2 accounting regulations described in
part 1 of the framework)
■ Target value and target time
■ Decarbonisation path (results from the linear connection of
the two values)
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Total annual greenhouse gas emissions in kg CO2e/year

Figure 8: Principle illustration of a Climate Action Roadmap with individual decarbonisation path
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There is no adjustment in regard to the weather or building
occupancy for the start value. Ultimately, the Climate Action
Roadmap does not concern benchmarking with the required
normalisation to the comparable data. It is much more
described as the reduction path on the basis of measured
and therefore verifiably emitted greenhouse gas emissions.
In order to compensate annual fluctuations on the basis of
weather, occupancy and user profiles for the start value,
this data can be determined from up to three consecutive
previous years.
The target value in connection with the decarbonisation
path is derived from the remaining CO2 budget in connection
with the key demand of the Paris agreement for a balanced
greenhouse gas account by the middle of this century.
In agreement with the scientific studies, a linear function
with a target date of 2050 at the latest represents a good
approximation of the remaining CO2 budget. If scientific
recognitions mean an adjustment is necessary, the rules for
the deviation of the linear reduction path is adjusted in an
update to the Framework.
The decarbonisation path sets the annual limit value for
the maximum greenhouse gas emissions individually
for a building. This must be permanently below the
decarbonisation path in order for a building to lie within
its CO2 budget. According to the accounting regulations in
part 1 of the framework, there may be excesses in individual

months. However, it must not drop below the annual limit
value in the annual average. Shortfalls can be taken into
account and moderate excesses compensated39.
Figure 8 graphically represents the basic principle of the
effect of a Climate Action Roadmap with an individual
decarbonisation path. A straight line is laid from the start
value up to the defined target year (2050 at the latest)
towards a target value of 0 kg greenhouse gas emissions.
Building or site specific measures to reduce greenhouse gas
emissions are to be identified, determined and set up in the
form of a plan of measures on the basis of this individual
decarbonisation path. An important aspect when setting
up a Climate Action Roadmap is to put the measures into
a sensible chronological sequence which corresponds to
the economic use of the investments. If the greenhouse
gas emissions to be expected are below the threshold
values of the decarbonisation path - i.e. there is a valid plan
with measures which can orientate the building towards
carbon neutrality by the target year - we can identify a
sustainable building in regard to greenhouse gas emissions.
Depending on the target date, this is occurs with the
designation ‘carbon neutral operation by 20XX’.
39	Moderate excesses are permitted if the building or site demonstrates
a better area-related greenhouse gas intensity than the average of
the corresponding use types and the excesses are again completely
compensated from an accounting perspective in an appropriate, midterm period.
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The following three conditions must be met to ensure that a
decarbonisation process is implemented over a large scale can
actually have the desired effect:
1. Decarbonisation should begin immediately.
2. In a linear reduction path, the target date is 2050 at
the latest.40
3. The greenhouse gas emissions develop along the
reduction path.

3. Creation of a Climate
Action Roadmap

Using this method, the global budget approach is broken
down for an individual building or site and is therefore
tangibly applicable. Direct and target-orientated action is
required by the prescribed reduction path. It is no longer
possible to shift climate action activities into the future in
connection with declarations of intent. The methodology
demonstrates that the later the implementation of the
Climate Action Roadmap is started, the steeper the reduction
path will be and the more extensive the necessary measures.
It can be particularly expected that the recommendations
of the climate scientists will be even more demanding at the
time our economic activity achieves carbon neutrality in the
coming years.

■ Step 4: Time planning of the measures and determining
the targets

In order to justice to the various start values of buildings, it
is sensible to apply a system of incentives and generate an
earlier and greater commitment of buildings with a ‘high’
start value, compared to buildings with a ‘low’ start value.
The possibility to make this assessable is represented in
the DGNB system for buildings in use. It is applicable as
an instrument for funding agencies and in the scope of
sustainable finance activities.
A step-by-step process is presented in the following chapter
for the creation of a Climate Action Roadmap which provides
support for identifying the necessary and best-possible
measures for reducing annual greenhouse gas emissions.

40	This condition is close to the target of the Federal government formulated
in 2015 to a virtually climate-neutral building stock by 2050 (see BMWi
‘Energy Efficiency Strategy for Buildings Methods for achieving a virtually
climate-neutral building stock’, 2015).

The following six principle steps are to be implemented in the
creation and implementation of a Climate Action Roadmap:
■ Step 1: Determining the initial condition
■ Step 2: Potential analysis for relevant focus areas
■ Step 3: Cost assessment of the measures

■ Step 5: Documentation and quality assurance of the
creation of a Climate Action Roadmap
■ Step 6: Determining responsibilities and planning the first
implementation steps
The establishment of climate action management processes,
the implementation of the planned measures and the
continual inspection of the CO2 accounting are tasks which
are connected to the creation of the Climate Action Roadmap.
These are components of parts 3 and 4 of the Framework.
This sequence ensures that the Climate Action Roadmap
created for individual buildings or sites is based on a valid
foundation. It ensures that the different measurement options
for all the relevant areas of activity are inspected and that the
set objective can ultimately be met.
A good technical basis for the creation of a Climate Action
Roadmap is provided by instruments such as the ‘individual
renovation roadmap‘(iSFP) from the Federal Ministry for
Economic Affairs and Energy as well as the ‘renovation road
map’ presented in Baden-Wurttemberg in 2015, or the
‘EnerPhit renovation roadmap’ from the Passivhaus Institut.41
However, it should be noted that the accounting scope
according to the Framework is extended in comparison to the
renovation roadmaps. Thus, renovation roadmaps primarily
focus on energetic key figures and do not use scenario
calculations incorporating future CO2 emission factors.
The Climate Action Roadmap should be created by qualified
energy consultants or specialist planners with the respective
support of the owner.

41	Deutsche Energie-Agentur GmbH; ifeu – Institut für Energie- und
Umweltforschung; Passivhaus Institut, 2017
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STEP 1: DETERMINING THE INITIAL CONDITION

STEP 2: POTENTIAL ANALYSIS FOR

A start value for the absolute annual greenhouse gas
emissions should be calculated in order to determine the
initial condition. This is done via the methods defined for
CO2 accounting in part 1 of the Framework. This includes
the following initial information for the accounting
scope ‘Operation’:

RELEVANT FOCUS AREAS

■ Complete, measured annual energy consumption values 42
(compulsory)
■ Assignment of the consumption values according to energy
suppliers (compulsory)
■ Information about energy carriers, a specific CO2 emission
factor and further certificates43 when purchasing and
taking into account renewable energy supplies generated
off site (green power and similar) (compulsory)
■ Classifying the input data in electricity, heating and cooling
with a breakdown of the measurement data into partial
energy values44 (recommended)
■ Classification of the input data depending on the
additionally used reporting format (for example, building /
user related, scope 1, 2 or 3 according to GHG protocol
definitions)
The initial value of the greenhouse gas emissions is to
be determined on the start value of 2020 or earlier.
The accounting results should include the compulsory key
metrics from part 3 of the Framework ‘CO2 reporting’.
These are the current greenhouse gas emissions with data
quality indicators, selected energetic key figures and an
assessment of the greenhouse gas intensity. In addition,
the initial condition of the building or site should be
evaluated in a short form in regard to the following section
of the described focus areas. Table 12 in the appendix serves
as a template here.
The ‘initial absolute greenhouse gas emissions for
construction’ are to be determined for the accounting scope
‘Operation and construction’ - depending on the initial
status (new build, renovation or existing building without
renovation).
42	If no data is available for partial areas or partial consumptions,
approximated values are permitted. This reflects the data quality index.
43 according to section 5 of part 1 of the Framework
44	for example, electricity: Electrical lighting, electrical ventilation, electrical
auxiliary energy, electrical user energy (possibly further subdivided into
office areas 1, 2, 3 ...) for a more potential analysis which is more precise
to the target
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For the application of the accounting scope ‘Operation’,
the focus areas for the operation are to be taken into
consideration in the analysis of the CO2 reduction or
prevention potential. Further focus areas for construction
are to be evaluated if the more ambitious accounting scope
‘Operation and construction’ is applied.
Focus areas for the accounting scope ‘Operation’
Optimisation potentials of the individual building or site in
the following five focus areas are relevant for carbon neutral
building operation. These should be examined one after the
other and with different variants and evaluated taking into
consideration their potential for CO2 reduction or prevention.
The principle that optimisations should take place in
focus area 2 before those of focus area 4 is based on
the understanding of ‘efficiency first’. According to this,
efficiency measures to reduce energy consumption should
be implemented before low CO2 energy suppliers are used
for coverage. When supplying renewable energy which was
generated remotely from the building and connected to the
network, the principle is founded in that the supply initially
only induces storage and only induces the addition of an
improvement over the long-term.
Focus area 1 ‘Operation’: Local context
The focus area ‘Local context’ is concerned with creating
the greatest potential possible for the future use of
environmental energy. In urban development, spatial
structures, solar orientation and mutual shading are defined
which have generally existed for many decades. Building
heights, clearances, facade orientations, vegetation and
also the direction of the prevailing wind are a significant
basis for the future use of day light, solar energy and natural
ventilation. Various action options exist during new building
projects, a conversion in the existing buildings concerns
identifying structural obstacles and optimising the use of
the existing structure.
Focus area 2 ‘Operation’: Building energy
The focus area ‘Building energy’ aims to reduce the energy
requirement for building conditioning as far as possible. This
concerns an optimisation of the building envelope in order to
reduce the transmission and ventilation losses.
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Figure 9: Focus areas for the optimisation of the operation
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However, the reduction of energy use from ventilation
systems, lighting, building automation, hydraulic pump
systems and other technical equipment is also an important
aspect. The sufficiency principle is to be applied when
using building technology. All passive measures to reduce
the energy requirement, for example, more efficient sun
protection, thermal mass and evening ventilation should
be examined. Moreover, a balanced glazed proportion is to
be determined in consideration of sufficient daylight supply
and over-heating in the summer.
Focus area 3 ‘Operation’: User energy
The focus area ‘User energy’ is concerned with reducing the
energy requirement for what is termed user electricity. This
means the numerous electricity applications which are used
in addition to the electrical system for building conditioning.
In an office area, this typically includes computers, monitors,
printers, telephones, routers, switches etc. In living areas this
includes dishwashers, washing machines, fridge/freezers and
televisions. In commercial areas, this also means escalators,
lifts as well as in-house computing centres. The greater the
building efficiency, the more relevant the consideration of user
electricity. Thus, in optimised buildings, this often represents
more than 50 per cent of the total energy consumption. If
cooling is also required in a building, the user energy brought
into the building counts twice.

Focus area 4 ‘Operation’: Supply systems
In the focus areas 1 to 3, the energy requirement is reduced
to a minimum. A substantial reduction in requirement often
enables a system jump in the supply system. This means that
the system which was previously classified as impractical
could now prove itself to be energetic and economically
sensible. This focus area concerns inspecting which supply
systems are optimal for a low energy requirement. Significant
aspect here are the efficiency of the transformation system,
the necessary temperature level and the CO2 emission factor
of the energy supply.
Focus area 5 ‘Operation’: Renewable energy
The focus area ‘renewable energy’ has the objective of
covering the remaining energy requirement with an optimised
supply mix of regenerative energy sources. The basic
principle here should follow and adhere to generation and
usage as close to the building as possible.45 According to
the CO2 accounting method from part 1 of the Framework,
for carbon neutral building operation it is necessary to
independently generate a sufficient amount of renewable
energy and export excess energy.
Focus areas for the accounting scope ‘Construction’
The following five focus areas are relevant for
making a building construction as climate friendly as
possible. Here, too, the objective is to examine the
optimisation potential of the individual building or site
with different variants and evaluate its CO2 reduction
and prevention potential.

45	See part 1 of the Framework, section 4 ‘Credits from energy export’
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Figure 10: Focus areas for the optimisation of the construction
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Focus area 1 ‘Construction’: High area sufficiency
It is recommended to carry out an evaluation at the very
start of planning or rescheduling for the focus area ‘high
area sufficiency’. The objective is good exploitation of the
provided areas. This saves materials, energy and operating
expenses - more so, the more intensively the areas are
used. Sufficient area usage concepts not only demonstrate
a high optimisation potential in new builds. Greenhouse
gas emissions can also be saved when consuming materials,
conditioning and during care and maintenance.
Focus area 2 ‘Construction’: Circular construction
This focus area has the objective of using materials and
implementing constructive solutions which support the
circular principle. A conversion and dismantling-friendly
construction which is designed for the reuse and recovery
of products and materials saves raw materials and energy in
the future. It also minimises the greenhouse gas emissions
normally associated with the use and demolition of buildings.
However, the use of already recycled materials also holds
optimisation potential, both in new builds and during
renovations.46

46	Further notes for the implementation and exemplary circular-capable
constructions can be found in the DGNB report ‘Circular Economy:
'Closing loops means being fit for the future’.

Focus area 3 ‘Construction’: Flexible use
The focus area ‘flexible use’ concerns concepts which reduce
the risk that parts of buildings or entire buildings will not
find adequate subsequent usage after the end of their use.
This prevents potential demolition. If there is the capacity
for conversion, production buildings can become cultural
installations and hotels can be converted into student
accommodation or care installations. In small, supported,
flexible concepts, the usage duration of components can
be adapted to the planned usage duration of the area.
Measures include flexible interior wall systems, room-in-room
concepts as well as the use of non-adhesive carpet tiles which
can be quickly and easily exchanged. Flexible concepts mean
lots of materials can be saved and therefore greenhouse gases
prevented both in new builds and in existing ones.
Focus area 4 ‘Construction’:
Low material consumption
The focus area ‘low material consumption’ addresses
measures which aim to achieve the same benefits with low
material use. A low component or building weight is often a
good indication of typically low greenhouse gas emissions.
The advantages and disadvantages of light construction
must be weighed against one another. Influences on
comfort or functionality should be taken into consideration.
Light constructions are often associated with a high circular
capacity and flexibility. Significantly increased material
consumption is to be avoided purely for visual reasons.
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Focus area 5 ‘Construction’:
Low CO2 intensity of materials
The focus area ‘low CO2 intensity of materials’ identifies
solutions in the material selection, which emit less
greenhouse gases with the same functionality. The selection
of building materials and products plays a central role in
the reduction of greenhouse gases, particularly with already
advanced planning. Environmental product declarations from
manufacturers enable direct comparison of different detailed
solutions. The building life cycle assessment, carried out
according to DIN 15897, demonstrates the de facto occurring
greenhouse gas emissions from manufacture as well as the
later emissions which occur during the entire usage duration
of the building. This makes climate action orientated decisions
possible in the material selection.47
Potential and scenario analysis
A potential analysis evaluates the influence of a measure in
relation to the respective optimisation target. Conversely, in
a scenario analysis, the influence of several measurement
combinations is in focus. The analyses should reflect the
future CO2 accounting of buildings as robustly as possible.
A two step process is recommended here:
1. The influence of individual measures is initially observed
in isolation in order to identify on one hand the largest
individual positions of the building operation. On the other
hand, it should define which focus areas have the greatest
potential in the respective buildings.
2. However, building optimisation generally requires
a combination of several measures. Consequently,
combinations of measures based on this are examined.
The following aspects in regard to the construction process
should already be taken into consideration during the scenario
calculations for creating the Climate Action Roadmap:
■ Possible and sensible combinations of individual measures
■ Dependencies of measures on external influences
(including availabilities, market developments)
■ Schedules and sequence of measurement implementation
47	Further information about the life cycle assessment can be found in ‘Life
Cycle Assessments - a guide on using the LCA’ from the DGNB.

Minimum requirements or clear targets should be taken into
consideration for the following aspects in order to develop a
comprehensive, sustainable Climate Action Roadmap:
■ Minimum requirements for harmful and risk materials of
the building products
■ Minimum requirements for the responsible generation of
resources or the use of secondary raw materials
■ Minimum requirements for ease of recovery and recycling
■ Clear targets for indoor comfort
Moreover, the following aspects from an opportunity and risk
analysis should be taken into consideration in order to take
account of future developments early on:
■ Information about the building condition from building
inspections and guarantee and maintenance management
■ Information about user requirements from user surveys,
complaint management and tenant management
■ Information about environmental risks at the site, as well
as the consequences of climate change and associated
adjustments as well as risk levels at the site
All the aspects mentioned are represented in detail in the
DGNB certification system for buildings in use and made
assessable.
The CO2 emission factors published in the ÖKOBAUDAT for
scenario calculations are to be used for future scenarios
with different energy suppliers. Electricity scenarios are
continuously provided in the ÖKOBAUDAT for 2030, 2040
and 2050, adapted to the actual development. The CO2
emission factors published there describe a conservative
scenario and not possible development paths. The application
is to have linear interpolation for the interim years.
Deviating from this, CO2 emission factors from other data
sources can also be used if they have verifiable, comparable
data quality and are based on comparable future scenarios.
The change in the climate at the site and the associated
effects on energy requirements (for example, more electricity
required for cooling) do not have to be included in the
scenario calculations.
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The scenario calculations for the measures from the Climate
Action Roadmap on the life cycle emissions are to be
extended analogue to the life cycle assessment methods
described in part 1 when applying the accounting scope
‘Operation and construction’. These additional emissions are
to be assigned in the module ‘Conversion/renovation’ (B5).
STEP 3: COST ASSESSMENT OF THE MEASURES

The measure combinations which also achieve the objective
of a carbon neutral building operation are further pursued in
this step. All other combinations bring the risk of a ‘lock-in
effect’, i.e. a technical or economical dead end.
Depending on the perspective of the target group of the
Climate Action Roadmap, cost calculations are created for this
remaining combination of measures, which are related to the
investment or operating costs. A life cycle cost calculation is
recommended for a holistic observation.
The objective of the cost calculation is to be able to select
the most economical solution from the expedient measure
combinations. The Climate Action Roadmap places the
main focus on climate action and reducing CO2 emissions.
However, the most economical solution should take place
taking into consideration a holistic, sustainable approach.
The application for development funds should also be
evaluated and incorporated in the consideration. It is
recommended that a cost calculation is carried out with the
possible scenarios for CO2 pricing and to observe the cost
development of the purchase when using cooling agents.
STEP 4: TIME PLANNING OF THE MEASURES AND
DETERMINING THE TARGETS

Selection of measures to fulfil the target
The actual potential for reducing greenhouse gas emissions
for the envisaged measures is to be determined in this step.
In the case of an external supply, the potential changes in the
CO2 intensity of the energy supplier should be identified and
taken into account in the calculation. ÖKOBAUDAT provides
a CO2 emission factor for the year 2050. This is to be applied
with the use of a simplified linear function for the respective
calculation year. If an individual measure is not sufficient in
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order to securely achieve carbon neutrality for the building by
2050 at the latest, an adequate combination of measures is
to be compiled.
The selection of measures should result in the best possible
combination of individual measures, whereby the sequence
and coupling of measures is to be taken into consideration.
Here, lock-in effects are to be prevented.48
It is also recommended to apply the sufficiency principle in the
selection of measures for both possible accounting scopes. An
estimation of the application of this principle on the building
or site should at least address the topics of the usage intensity
of the building, space intensity of the use as well as comfort
and adaptivity to user demands. It is also recommended that
further advantages for the owners and building users which
result from the implementation of measures (for example,
increase in comfort, positive health aspects) are described.
Schedule planning and measures
If appropriate measures have been selected for the buildings
or site, these are to be put in a sensible chronological
sequence. If it is appropriate, the individual measures should
be compiled in a measures package. The ‘best possible
principle’ is to be applied throughout all of this. This means
that the best possible Climate Action Roadmap should
be selected in the measurement recommendation for the
building: All the focus areas which come into consideration
to reduce the greenhouse gas emissions are to be exhausted
as promptly as possible. The measures are to be assigned
to focus areas described above, whereby the chronological
sequence of the planned measures is orientated according to
the rank order of the focus areas. The selection of measures
must take into consideration aspects for combination with
further measures, if necessary to be carried out at a later
time. It may not lead to effects which prevent the objective of
carbon neutrality.

48	The materials for creating individual renovation roadmaps also provide
information for this (Deutsche Energie-Agentur GmbH; ifeu – Institut für
Energie- und Umweltforschung; Passivhaus Institut, 2017).
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When applying the extended accounting scope ‘Operation
and construction’, carbon neutrality, including the already
implemented construction and all mathematically necessary
building measures, is to be achieved by the target year at
the latest (2050 at the latest). The usage and end of life
scenarios49 here should be calculated on the entire estimated
usage duration of the building.
Regulation for including green power and other
renewable energy suppliers generated remotely
from the building
If renewable energy supplies generated remotely from
the building are to be used50, this measure must be
chronologically offset as the last component in the Climate
Action Roadmap. This is founded in the principle that it
requires significant efficiency measures in order to achieve
the objective of a carbon neutral building operation in all the
existing buildings (efficiency first).51 If a very low CO2 factor
for renewable energy supplies created remotely from the
building is estimated at the start of the optimisation process
as an initial measure, then consequently, all further efficiency
measures appear less effective. Conversely, if the efficiency
measures are evaluated first, the influence is clearly visible.
This rule is related to the necessary steering effect in the
creation of a Climate Action Roadmap. However, in actual
operation it is often completely appropriate and necessary
to use renewable energy as soon as possible, even if this
can only be mathematically taken into consideration in the
Climate Action Roadmap at a later point in time.
Determining the objective by deriving the
decarbonisation path
The target determination includes the definition of a target
value and a target date. The target value is determined as
‘carbon neutral’. The target date may be 2050 at the latest,
but can be freely selected. This is dependent on the initial
value of the CO2 account and possible restrictive constraints
at the site due to legal, economic or constructional features.
The decarbonisation path results from the linear connection
of the start and target value at the target date and therefore
determines the annual greenhouse gas reduction to
be achieved.

49 Modules B, C and D according to DIN EN 15978
50 See table 3, Energy procurement type 5, for example ‘Green power’
51 See also here Climate Action Roadmap, step 2

The individual target determination should be ambitious but
also realistic. The following factors determine how ambitious
the target evaluation should be:
1. Restrictions: Evaluation of the feasibility of carbon
neutrality in regard to legal (for example, preservation
orders, legal building provisions), economic (for example,
a life cycle cost calculation shows no economic viability
by 2050) or structural restrictions (for example, the usable
solar envelope is already completely utilised, building
shading cannot be changed)
2. Long-term target: should be depicted by the year by which
carbon neutrality should be achieved
3. Status quo and short-term target setting: Evaluation
of the current greenhouse gas intensity and the shortterm reduction aims, with the help of building usage
specific benchmarks
The evaluation of the ambition is defined as follows:
■ High ambition:

▪

Target ‘carbon neutrality by 2050’, no restrictions

■ Higher ambition:

▪
▪

Target ‘carbon neutrality by 2040’, no restrictions
Target ‘carbon neutrality by 2050’, restrictions in one
category (legal, economical or structural)

■ Highest ambition:

▪
▪
▪

Target ‘carbon neutrality by 2030’, no restrictions
Target ‘carbon neutrality by 2040’, restrictions in
one category
Target ‘carbon neutrality by 2050’, restrictions in more
than one category

If the accounting scope ‘Operation and construction’ is
applied, carbon neutrality should be aimed for the entirety
of all construction-related greenhouse gas emissions by
2050 at the latest, regardless of the planned usage and
reference usage duration. The entirety of the constructionrelated greenhouse gas emissions plus any current emissions
or prevented emissions from the building operation to date
is to be completely compensated in the long-term from an
accounting perspective using a climate positive building
operation. The target date for this compensation should be
the year 2050 at the latest.
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Additional use of external benchmarks
In order to be able to adequately classify the status quo, it
is recommended to also annually evaluate greenhouse gas
emissions according to an external benchmark which forms
the market standard. This helps to be able to better identify
individual performance gaps. The continuous comparison with
the individual targets after the introduction of the Climate
Action Roadmap only evaluates the target achievement
in regard to an ‘internal’ target value. With external
benchmarking, a second evaluation is undertaken according
to an ‘external’ target value. This should enable a relative
comparison between comparable building types on the basis
of the greenhouse gas emissions indicator.
The following aspects must be fulfilled in the selection of
the benchmark:
■ comparable climate region
■ comparable use
■ comparable account threshold when determining
key values.
In the DGNB system for buildings in use, the creation of a
Climate Action Roadmap and compliance with the internal
target values derived from this as well as a shortfall of
external benchmarks are positively evaluated.
STEP 5: DOCUMENTATION AND QUALITY ASSURANCE
OF THE CREATION OF A CLIMATE ACTION ROADMAP

Documentation of the creation of
a Climate Action Roadmap
The documentation of the set up Climate Action Roadmap
should be made in two documents. Document 1 is a
detailed form of the Climate Action Roadmap. This serves
as a working document of all actors who are involved in the
implementation, for example, for the continual verification
of the effectiveness of the realised measures. Document 2
is a short form of the Climate Action Roadmap. It is aimed
at owners, interested parties and financial, insurance and
financial backers.
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Detailed Climate Action Roadmap
The detailed form of the documentation should contain
the following information, preferably in the structure
prescribed here:
1. Initial condition and target:
a. Short description of the building or site with significant
key values and photos if necessary
b. Description and evaluation of the initial condition in
regard to climate action: List of the compulsory key figures
from part 3 of the Framework ‘CO2 reporting’ as well
as current greenhouse gas emissions with data quality
indicator and energetic key figures, evaluation of the
greenhouse gas intensity (result from step 1)
c. Short evaluation of the initial condition in regard to
focus areas (result of step 1)
d. Target and evaluation of the ambition with short
justification (result from step 4)
e. Envisaged decarbonisation path of the building or site
(if possible graphic) as well as the annual limit values
derived from this for the absolute greenhouse gas
emissions (as a list until 2050, result of step 4)
2. Measures plan:
a. Result of the potential analyses and scenario
calculations with short, technical justification of the
selected individual measures or package of measures for
transparency of adherence with the best possible principle
(result from step 4)
b. Technical description of the selected individual measures
and package of measures
c. Recommendation: Assignment of the individual
measures or package of measures to the focus areas and
justification if the has not been or has only bee marginally
addressed via the selected measures (see template in the
appendix ‘Focus areas in the Climate Action Roadmap’)
d. Planned time or period for the implementation
of individual measures or package of measures
(result from step 4)
e. Calculated reduction and prevention potential for
greenhouse gas emissions as well as calculated potential
for saving energy or individual measures or package
of measures
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3. Evaluation of the measures plan:
a. Representation of adherence to the annual limit value
for the absolute greenhouse gas emissions (graphic or
table-based) with information about the data quality of
the results
b. Aspects to be observed for combination with further
measures or necessary preparations for later measures
c. Graphic figure of the Climate Action Roadmap as
a decarbonisation path of the building or site with
chronological assignment of the package of measures
and the greenhouse gas emissions
4. Further relevant aspects:
a. Optional representation of the costs and yields of
measures as well as possible use of subsidies
b. Brief representation of further benefits for building
owners or users which result from the implementation of
individual measures or package of measures (for example,
increased comfort, positive health benefits)
c. Brief estimation or optional detailed description
of significant sustainability aspects of the more
comprehensive measures: Greenhouse gas intensity
of the measures, risk potential, ethical aspects,
environmental-friendliness of the supply chain, ease
of demolition and dismantling
d. Brief estimation of the application of the sufficiency
principle: minimum estimation of the usage intensity of
the building, the area intensity of use and the comfort and
adaptivity of user demands
The application of ‘portfolio roadmaps’ for type buildings is
permitted for several buildings in a complex or of an owner
which are similar in type and condition. Step 1 ‘Determining
the initial condition’ and step 3 ‘cost evaluation of the
measures’ are to be carried out or the plausibility technically
validated for the individual buildings and individually for each
object. Moreover, a clear assignment to the type of building
using a description of the quality or context is required.

SHORT FORM OF THE CLIMATE ACTION ROADMAP

The short form of the documentation should contain the
following elements:
1. Initial condition and target:
a. Brief description and if necessary photos of the current
situation with details about significant building data
b. Description of the initial condition in regard to climate
action with an overview of the significant key figures
(absolute and relative greenhouse gas emissions, end
energy consumption) as well as a brief evaluation of the
initial condition in regard to focus areas
c. Targets and if necessary, ambition evaluation
2. Measures plan:
a. Brief technical description of the selected individual
measures and package of measures, information about
observances for combination with further measures
as well as optional cost representation or a qualitative
evaluation in regard to health, comfort and further
sustainability aspects
b. Planned time or period for the implementation of
individual measures and package of measures
c. Brief representation of the achievable reduction and
prevention potential for greenhouse gas emissions as well
as the achievable potential for saving energy or individual
measures or package of measures
d. Graphic figure of the Climate Action Roadmap as
a decarbonisation path of the building or site with
chronological assignment of the package of measures
and the achievable greenhouse gas emissions
3. Next steps:
a. List of measures to be implemented in the next three
years with corresponding greenhouse gas reduction for this
period and optional cost representation of the measures
When applying the accounting scope ‘Operation and
construction’, the constructional measures which result from
the Climate Action Roadmap with the anticipated greenhouse
gas emissions and reduction potential across the entire life
span are to be determined according to the methodology
described in part 1. This is to be listed and stated as additional
information in the table representation in the Climate
Action Roadmap.
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QUALITY ASSURANCE FOR THE CREATION OF
A CLIMATE ACTION ROADMAP

The Climate Action Roadmap is to be created by qualified
people. All the requirements made for quality assurance of
the accounting in part 1 of the Framework are adequate
for application to quality assurance in the Climate Action
Roadmap. An inspection of the calculation basis and the
feasibility of the planned measures by an independent third
party is generally to be recommended. If the results of the
accounting are used for communication to the public and the
calculation basis of the Framework is thereby referenced, an
inspection by an independent third party is obligatory.
STEP 6: DETERMINING RESPONSIBILITIES AND
PLANNING THE FIRST IMPLEMENTATION STEPS

Determining responsibilities
Responsibilities derived from the Climate Action
Roadmap are to be determined for all planned measures.
Moreover, a person who controls the process, carries out
continual monitoring and evaluates the effectiveness of
measures should be determined for the implementation of
the entire process.
Planning the first implementation steps
The result of the Climate Action Roadmap is the list of all
measures with chronological assignment. The following
measures described in detail should be initiated for the first
implementation steps so that noting stands in the way of
immediate implementation.
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Part 3: CO2 reporting
1. Climate action management on the
basis of the Climate Action Roadmaps
Building owners and operators, owners and planners,
investors, financial experts and political decision-makers
as well as clients, employees an residents: More and more
groups of people are interested in the key figures relating
to building CO2 emissions. The information which flows
into rental and purchasing decisions acts as evidence to
ecologically motivated donors or proves the efficacy of the
climate action measures implemented.
Thus, if a Climate Action Roadmap is created, all
responsibilities have been determined and the actual
implementation has begun, it is correspondingly
recommended to carry out accompanying communication
in order to implement the individual measures. This can be
both for internal purposes and, for example, directed towards
employees, landlords and other representatives of interested
parties. Moreover, the publication of a declaration of selfcommitment from the owner is recommended.
The next steps should be technically planned ideally
annually and at the latest at three yearly intervals and taken
into consideration accordingly in the financial planning
for the building or site. Responsibilities and the schedule
for implementation should be clearly stated for the
implementation of all measures. Adequate documentation
should be made after the implementation. If alternative
measures are realised, these should be analysed and
evaluated with the same care as described in the section
for creating the Climate Action Roadmap.
There must be continuous inspection of the actual
greenhouse gas emissions in order to evaluate whether their
planned effect is realised or not. For this, respective CO2
accounting is to be carried based on current consumer data
and examined for deviations from the respective target value
for the year.

ESTABLISHING CLIMATE ACTION MANAGEMENT
PROCESSES

A Climate Action Roadmap is a comprehensive foundation
for active real estate management for the transformation
of existing buildings to carbon neutral building operation.
The necessary measures, the future costs and also the
time for the measures are clearly defined. Now, these
measures must be implemented and the actual reduction of
greenhouse gas emissions continually verified. This requires
the establishment of structured management process in
the building operation which continuously implements the
Climate Action Roadmap, identifies possible deviations and
introduces corrective measures.52
Climate protection processes should follow the principle
‘Plan, Do, Check, Act’. This includes four key elements:
1. Target values/decarbonisation path (Plan)
2. Processes for recording the actual values (Do)
3. Derivation analysis, target-actual comparison (Check)
4. Optimisation measures (Act)
The target values and the decarbonisation path come from
step 4 of the creation of the Climate Action Roadmap.
Different tasks come under the processes for recording the
actual values, depending on the selected accounting scope.
The accounting scope ‘Operation’ concerns greenhouse gas
emissions resulting from the energy consumption values,
the application of the accounting scope ‘Operation and
construction’ also concerns the emissions of the materials
and products used. A clear personal responsibility must exist
for the recording. Energy consumption data and network
supply are to recorded at least annually. Monthly recording
of the metre readings and a comparison with the account
statements or digital monitoring would be better.

52	The implementation of a structured building management orientated
towards climate action and sustainability is supported by the application
of the DGNB System for Buildings In Use.
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Deviations from the determined limit values of the greenhouse
gas emissions are recorded for the target-actual comparison.
These results are prepared and documented in writing and
graphically. A qualitative estimation helps to estimate whether
the interim target values have been achieved.
Regular exchange between all the actors involved forms part
of the measures for operational optimisation. This should
identify and prioritise improvement measures, ideally
supported by calculation models (either with standard settings
or with adjustments to the actual operation). Here, the new
responsibilities are clearly defined. It is recommended to
take further sustainability aspects into consideration when
selecting measures.53

2. Communication of climate action
relevant information

CONTINUAL CHECK THAT GOALS ARE ACHIEVED

In the sense of the Framework, ‘carbon neutral’ is defined as
follows for buildings or sites:
■ A building or site is operated carbon neutrally if a balanced
CO2 account can be verified in the calculation for one
year. Here, the greenhouse gas emissions caused by
the energy consumption are compared to the emissions
which are avoided through the export of renewable
energy which was generated in the proximity of the
building. Direct emissions at the site (for example, from
the combustion of fossil fuels) as well as all emissions
caused by the provision of energy suppliers outside the
site (for example, the generation of electricity from district
heating, generation and provision of fuels) apply as
greenhouse gas emissions caused by energy consumption.

IN RUNNING OPERATION

The climate action management process serves as an
verification instrument as to whether the implemented
measures reveal the planned effect. The CO2 account should
be determined and documented annually using measuring
values. Here, possible deviations from the decarbonisation
path and the limit values derived from this relating to the year
are to be depicted and qualitatively evaluated in regard to
their magnitude.
The CO2 accounting is to be documented in a table in the
format prescribed in part 3 of the Framework. The graphic
representation can be recreated annually. The data quality
indicator should also be a component of the regular
inspection. Ideally, the current CO2 accounting results are
compared in addition to their own target with external
benchmarks.
Regardless of whether the targets are achieved or not, the
Climate Action Roadmap itself should be inspected at least
every three years in order to check whether it is still currently
plausible. If necessary, this must be corrected or continued.

53	You can find further details about this in the criteria catalogue of the
DGNB System for Buildings In Use.

It is important for the communication of climate action
relevant information that the underlying determination basis
is reliable. Moreover, it should be prepared in such a way
that the information is comprehensible for the target group
being addressed. For this reason, clear definitions of the term
‘carbon neutrality’ are also necessary for the building area.
In order to do justice to the interests of different actors, a
standard scope of climate action relevant key figures should
also be communicated.
THE TERM ‘CARBON NEUTRALITY’

■ Buildings or sites which are created in a carbon neutral
manner have a balanced CO2 account throughout their
life cycle, i.e. for the entire anticipated usage duration.
The greenhouse gases, the creation of the building
and the running operation are taken into account.
Here, greenhouse gases which actually occur from the
export of renewable energy generated in the proximity
of the building can be positively taken into account.
Buildings created as carbon neutral must balance their
greenhouse gas emissions by 2050 at the latest.
■ Buildings and sites whose annual CO2 accounting is
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expected to be climate neutral up to a defined point
in time in the future (for example, 2025, 2030, 2040
or 2050 at the latest) and until then permanently lie
below the individual CO2 limit values defined in the
decarbonisation path are operated as carbon neutral
until (ANNUAL FIGURE).
The designations of the carbon neutrality of a building or site
are generally only to be applied in a responsible manner in the
reporting. Moreover, the associated data should be published
transparently and manufactured in clear relation to the
referenced year.
THE TERM ‘CLIMATE POSITIVE’

In the question regarding the climate action contribution of
buildings, there is some contention as to whether neutral is
enough. In the accounting mentioned, the term neutrality
means the same as the mathematical target figure zero as a
minimum requirement. If we depart from the point of view
of pure accounting, ‘neutral’ is an insufficient expression
for what buildings which are operated carbon-neutrally
today actually perform: a positive contribution to climate
action. In light of this, buildings which achieve carbon
neutrality in the sense of the Framework can use the term
‘climate positive’.
USE CASES FOR REPORTING

Carbon neutrality is required as a target value for buildings
and sites on the path to climate-friendly, largely decarbonised
economic management. The current status quo, interim
targets or long-term goals are used in different ways in the
reporting to an internal or external stakeholder. A selection
of typical use cases for the communication of climate action
relevant key figures is listed here.
Reporting to internal stakeholders:
■ Building energy and CO2 management
■ internal benchmarking of buildings for the identification
of weak points or potential for improvement

External reporting:
■ building-related key figures in the scope of CSR reports
■ external benchmarking of buildings
■ quality criteria and influence on supply chains
■ Receipt of (construction) approvals
■ Receipt of special financing conditions
OVERVIEW OF CLIMATE ACTION INSTRUMENTS

Climate action relevant key figures for buildings are
required for the application of different standards and
instruments. Even if the accounting regulations from part
1 of the Framework focus on a building or site, the rules
can be extrapolated for existing buildings and portfolios.
For many companies in the real estate industry, instruments
with clear relation to a building are just as relevant as
instruments which record the effects of the entire company.
Ultimately, buildings where the company itself is the owner
fall under the materiality criteria of the standard and are
therefore to be recorded as well.
This overview shows the questions according to which the
different instruments and standards are inspected - with an
evaluation in up to four levels.
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Table 4: Questions and evaluation categories for the comparison of climate action instruments
QUESTIONS

EVALUATION:
CATEGORY 1

EVALUATION:
CATEGORY 2

EVALUATION:
CATEGORY 3

EVALUATION:
CATEGORY 4

Is it compulsory or voluntary to use the
instrument?

voluntary internal
management

voluntary reporting /
certification

self-obligation initiative

legal obligation

Is there a prescribed target value or a maximum
value for the greenhouse gas emissions?

none

self-defined reduction
target

reduction target
determined by the
instrument > 0 kg CO2e

< 0 kg CO2e

Is there a prescribed target deadline?

self-defined deadline

individually from today to
2050

2030

immediately

Which accounting framework is applied?

Building energy

Building energy and user
energy (processes)

Company

Building energy, processes
and construction

Can the purchase of renewable energy supplies
be taken into consideration in the CO2 account?

possible

Can the purchase of CO2 off-sets and CO2
compensations be taken into consideration in
the CO2 account?

possible

possible, but must be
communicated separately

not possible

Should an external verification be carried out?

no external verification
required, internal

Specialist planner, specialist
consultation

external verification

Is there a requirement to be fulfilled when
beginning with the instrument?

none

Publication of the CO2
balance

Compliance with limit
values (planning)

Compliance with limit
values (measurement)

Are there minimum building quality
requirements to be observed?

none

legal minimum qualities

energy efficiency
requirements

legal and other
environmental
requirements

The following table lists the numerous selected standards
and instruments which record, rate or make rateable the
greenhouse gas emissions of companies and buildings - with
the respective classification in the corresponding evaluation
categories.

not possible

40

FRAMEWORK FOR CARBON NEUTRAL BUILDINGS AND SITES – AUGUST 2020

Table 5: Comparison of selected climate action instruments

INSTRUMENT/
STANDARD

COMMERCIAL
CODE:
GRI STANDARD
NON-FINANCIAL
DISCLOSURE

GHG PROTOCOL
CORPORATE
STANDARD

GRESB

ENERGY
CONSERVATION
ACT (ENEG)

INSTRUMENT
(SUB-CATEGORY)

PROPOSED EU
TAXONOMY
CRITERIA (MARCH
2020)

PROPOSED EU
TAXONOMY
CRITERIA (MARCH
2020)

NEW
CONSTRUCTION
INDIVIDUAL
BUILDINGS

RENOVATION
INDIVIDUAL
BUILDINGS

EU

ORGANISATION

European NFRD
directive

GRI Global
Reporting Initiative

GHG Protocol,
owned by WRI and
WBCSD

GRESB B.V., owned German Law/
by GBCI (US)
Ordinance

EU

CLIMATE ACTION
INFORMATION

GHG emissions

GHG emissions

GHG emissions

GHG emissions and Primary energy
energy key figures and voluntary
information about
THG emissions

current: primary
current: primary
energy requirement, energy requirement,
future: THG emissions future THG emissions

COMPULSORY OR
VOLUNTARY

legal obligation

voluntary reporting / voluntary reporting / voluntary reporting / legal obligation
certification
certification
certification

voluntary reporting /
certification

voluntary reporting /
certification

TARGET VALUE FOR
THG EMISSIONS

self-defined
reduction target

self-defined
reduction target

self-defined
reduction target

none

Reduction target
determined in the
instrument > 0 kg
CO2e

reduction target
determined in the
instrument > 0 kg
CO2e

TARGET DEADLINE

self-defined
deadline

self-defined
deadline

self-defined deadline self-defined
deadline

immediately

Immediately

immediately

ACCOUNTING
SCOPE

Company

Company

Company

Building energy

Building energy

Building energy

Building energy

possible

possible

possible

not possible

not possible

not possible

possible, but must
be communicated
separately

not possible

not possible

not possible

external verification

PURCHASE
possible
RENEWABLE ENERGY
IN CO 2 ACCOUNT

self-defined
reduction target

CO 2 OFF-SETS /
COMPENSATION IN
CO 2 ACCOUNT

possible, but must possible, but must
be communicated be communicated
separately
separately

possible, but must
be communicated
separately

VERIFICATION

external verification no external
verification
required/internal

no external
no external
verification required/ verification
required/internal
internal

Specialist
planner, specialist
consultation

external verification

SPECIALIST
REQUIREMENTS
AT START

Publication of the
CO2 balance

Publication of the
CO2 balance

Publication of the
CO2 balance

Publication of the
CO2 balance

Compliance
with limit values
(planning)

Compliance with limit Compliance with limit
values (planning)
values (planning)

MINIMUM
REQUIREMENTS FOR
BUILDING QUALITY

none

none

none

none

legal minimum
qualities

legal and other
environmental
requirements

legal and other
environmental
requirements
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INDIVIDUAL
TAXONOMY
RENOVATION
(DRAFT JUNE 2019)
ROADMAP (ISFP)

RISK-STRANDING
ASSET TOOL

CRREM – CARBON
RISK REAL ESTATE DGNB
MONITOR

ACQUISITION AND
OWNERSHIP OF
BUILDINGS

EU

BUILDINGS IN USE

BMWi, (DENA / IFEU / DENEFF
Passivhaus Institut)

DGNB
EU project, led
by IÖ Institut für
Immobilienökonomie
GmbH, Austria

DGNB

DGNB
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NET ZERO
CARBON
BUILDINGS
COMMITMENT

‘CLIMATE
NEW
POSITIVE’ AWARD CONSTRUCTION/
RENOVATION

DGNB

DGNB

World Green
Building Council

GHG emissions,
primary energy
and further
environmental
indicators

THG emissions

Primary energy
current: primary
energy requirement, and end energy,
future: THG emissions informative THG
emissions

End energy requirement GHG emissions
and THG emissions

GHG emissions, primary THG emissions
energy and further
environmental indicators

voluntary reporting /
certification

voluntary internal
management

voluntary internal
management

voluntary reporting /
certification

voluntary reporting / voluntary
certification
reporting /
certification

Self-obligation
initiative

reduction target
determined in the
instrument > 0 kg
CO2e

none

Reduction target
Reduction target
determined in the
determined in the
instrument > 0 kg CO2e instrument > 0 kg
CO2e

self-defined reduction
target

< 0 kg CO2e

reduction target
determined in the
instrument > 0 kg
CO2e

< 0 kg CO2e

immediately

self-defined deadline self-defined deadline

by 2050

individually from today
to 2050

immediately

immediately

2030

Building energy

Building energy

Building energy

Building energy and
processes (plug load
etc.) and cooling
agent losses

Building energy
and processes (plug
load etc.) optional
construction

Building energy and Building energy,
processes (plug load processes and
construction
etc.)

Organisation /
company

not possible

not possible

possible

not possible

possible

possible

possible

possible

not possible

not possible

not possible

not possible

not possible

not possible

not possible

possible

external verification

Specialist planner,
no external verification
specialist consultation required/internal

no external
verification
required /internal

external verification

external verification

external verification external
verification

voluntary reporting /
certification

Compliance with limit none
values (planning)

none

none

none

Compliance
with limit values
(measurement)

Compliance
with limit values
(planning)

Publication of the
CO2 balance

none

none

none

none

legal minimum
qualities

legal and other
environmental
requirements

energy efficiency
requirements

legal and other
environmental
requirements
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The comparison makes it clear that the accounting according
to the Framework can provide the majority of other
climate action instruments with information. If there is a
differentiated data recording which allows for the subdivision
of building energy and user or process energy, partial results
can be used from the calculations of this Framework for other
instruments which have a smaller accounting scope.
The additional differentiation of the input data in the three

‘scopes’ of the Greenhouse Gas Protocol makes it possible
to transfer the results of the CO2 accounting according to
the requirements of the Framework in the CSR reporting
of companies (for example, according to GRI). Suggested
formats for the optional information to be provided in CO2
reporting are listed in the Framework in order to promote this
exchange. This should ease the transfer of the Framework to
other climate action instruments.

Figure 11: Building and company key figures for greenhouse gas emissions and actors
who have an influence

Buildings
Framework: Accounting
scope construction
Emissions or construction
All emissions resulting from production,
construction, use or subsequent use of
the constructive elements of buildings.

Company

Company or landlord

d
Lan

Framework: Operation
accounting scope
User energy emissions
Result from emission sources on site or in
the generation and provision of external
energy for the use processes of the
building

Building energy emissions
result from emission sources within the
site or in the generation and provision
of energy for the (regulated) building
functions outside of the location

Framework: Operation and construction
accounting scope = life cycle

d
lor

Indirect scope 2 emissions
Result from the generation of
externally sourced energy

Employees
Em

plo

ye

a
Ten

es

nt

or

Scope 3 emissions
All emissions which are caused
by business activities but which
are not under the control of the
company

p
com

an

y

Tenant or company

Direct scope 1 emissions
Result from emission sources
within the observed system
thresholds
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3. Climate action-relevant information
in external reporting
If climate action relevant about a building or site is publicly
communicated, the reporting should include details about
greenhouse gas emissions as well as significant key figures.
Thus, information about the related accounting scope
make it clear whether the key figures are based on planning
simulations or on real, collected measurement values in the
building operation. Information about the target deadline
striven towards for carbon neutrality provides further
orientation. The same applies for a qualified statement
about how achievable the goal is.
The information should ideally be re-recorded annually
and also updated in external reporting. For this reason,
it is advisable to use a format for communication which
can be recognised again, such as in the form of a ‘climate
action pass’. A recommendation for this kind of reporting
format can be found in the appendix. This should provided
supplementary information about the function of the
building, information about the size and area, the age and
site in order to be able to adequately classify key figures.
INFORMATION ABOUT THE ACCOUNTING SCOPE AND
TYPE OF RECORDING

There are two different accounting scopes for CO2 reporting:
‘Operation’ and ‘Operation and construction’. If these
options are applied, the formulation ‘according to the DGNB
Framework’ can be used. It should also be identified whether
the key metrics are based on actual measurement values or
on calculations in the frame of planning. Buildings which
have been in operation for at least three years must use
measurement data.
REPORTING IN THE FORM OF KEY FIGURES

Reporting of climate action relevant information should be
implemented on the basis of key figures. Here, significant
information should be provided for the current greenhouse
gas accounting. When applying a Climate Action Roadmap,
the target values and the possible current deviations should
also be published. As well as the significant energetic key
figures. The format provided in table 13 in the appendix
follows this structure. It also indicates which information
is obligatory and which is optional. Energy consultants,
specialist planners with the respective support of the owner,
facility managers, owners themselves and climate action
officers are suitable for creating the reports.
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KEY FIGURES FOR THE CURRENT CO 2 ACCOUNTING

The key metric which is compulsory for the accounting scope
‘Operation’ is the value of the absolute annual greenhouse
gas emissions which result from the actual reference year in
running operation.
The significant performance key figure in the application
of the accounting scope ‘Operation and construction’ is
the result of a CO2 account over the entire life cycle. On
one hand, this includes the greenhouse gas emissions
which are caused by the construction. It also includes the
annually updated total of the greenhouse gases emitted
in running operation. The result of this accounting is to be
given with differentiation according to construction and
operation. It is compulsory to determine and communicate
the absolute greenhouse gas emissions as a supplement to
the data quality indicator.
In order to be able to classify these values, the relative key
figures are to be formed which have a relation to the function
of the building. This concerns personal key figures for a
building or site such as the number of regular employees
in office buildings, residents in residential real estate or
customers in department stores. If these key values can be
determined, the key figure ‘greenhouse gas emissions of
the operation per person and year’ must be determined
and provided. Adequate reference values can optionally be
selected for other uses.
Moreover, it is also compulsory to determine and provide a
relative key figure relating to the area. The area key figure
relating to the greenhouse gas emissions should be the
reference values typically applied for the usage. The optional
key figure ‘greenhouse gas emissions from operation per
energy reference area’ should be determined from heated or
cooled residential or usage area as an optional supplement
to this. The absolute key figures should be rounded to whole
numbers, the relative ones to a decimal point.
If an alternative accounting scope is required for one of
the previously mentioned reporting formats, the results
can be used and adjusted from the calculation of the CO2
accounting according to the Framework and additionally
used in communication. In this case, information about the
deviations in the accounting scope (larger or more reduced
scope) is necessary. If the accounting scope is extended, for
example, with recording of the greenhouse gas emissions
from the mobility or the use of cooling agents, these can be
communicated as additional information. However, they may
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not be accounted for in the total accounting according to
the Framework accounting methods. The same applies for
recording CO2 sinks.
INFORMATION FOR THE APPLICATION OF A
CLIMATE ACTION ROADMAP

If a Climate Action Roadmap is used in order to plan the
development of greenhouse gas emissions and compliance
with the limit values defined via this is to be checked, two
significant key figures are to be provided. These are the
figure for absolute greenhouse gas emissions in the year in
question. and the valid limit value defined in the Climate
Action Roadmap for the greenhouse gas emissions from the
building in the corresponding year. This applies in particular if
the designation ‘carbon neutral by ANNUAL FIGURE’ is used
in the external communication.
Moreover, a qualitative statement is to be provided regarding
the extent to which the limit value is exceeded or undershot.
This depends on whether the development of greenhouse
gas emissions is to be evaluated as ‘compliant with the
decarbonisation path’.54
ENERGY KEY FIGURES AND FURTHER INFORMATION

Key figures regarding energy consumption help to
better classify the absolute greenhouse gas emissions.
Moreover, such key figures are important correcting variables
in the reduction of the greenhouse gas emissions. For these
reasons, energy key figures are to be recorded in addition to
the climate-relevant information.
The entire final energy consumption of the building is
a compulsory key figure. The key figure is the basis for
determining the absolute operation related greenhouse
gas emissions. The total energy consumption includes

the ‘regulated energy consumption’55 as well as the
non-regulated energy consumption, such as electricity for user
equipment or the energy for lifts and escalators, for example.
It is also recommended to demonstrate the final energy
requirement and primary energy requirement56 or the energy
certificate as well as the energy efficiency class. The same
applies for the greenhouse gas intensity for the regulated
energy consumption which is to be determined according to
the current legal basis. These key figures are used by financial
institutes, for example, in order to classify the sustainability
performance of projects.
When using purchased renewable energy supplies57 generated
remotely from the site, it is compulsory to provide the annual
amount of this energy. The principle formulated in the section
‘Credits from energy exports’ from part 2 of the Framework is
applicable here. According to this it must be verified that selfgenerated energy is primarily used to cover own requirements
in the building or at the site directly after generation or
after temporary storage. The export of energy can only be
made applicable for energy amounts which are in excess
of the annual total in an accounting sense. Moreover, it is
compulsory to disclose the actual used potential of renewable
at the site via the ‘degree of solar utilisation’ and the ‘own
supply level’.
The realised fraction of solar renewable potential is the
proportion of areas actually used for solar on the roof and
external areas which can be used for solar. Geometric, legal
and economic aspects must be taken into consideration in the
question of usability. Only areas which can be used without
restricting the building functions can be taken into account.
The following key values are to be given for verifying the
plausibility of the determination:
■ opaque surfaces used for solar
■ opaque surfaces which can be used for solar

54 Find out more in part 2 of the Framework
55 according to Energy Performance of Buildings Directive
56 according to respective standards for building energy calculations
57 according to energy generation type 5, table 3 in part 1 of the Framework

FRAMEWORK FOR CARBON NEUTRAL BUILDINGS AND SITES – AUGUST 2020

45

■ Annual determination of the greenhouse gas accounting
(for regular reporting)

The self-generated fraction of consumed final energy provides
the proportion of renewable energy supplies generated at
the site for the entire generated user energy. It describes the
relationship of directly used, locally generated energy to the
entire energy consumption, whereby heat and electricity are
considered together.58

The results become increasingly reliable if deviations from the
previous year are explained and their plausibility is verified.
In addition, the following measures are recommended for
increased result reliability and good data quality:
■ Determination of the data quality indicators for the
accounting result

CHECK OF CLIMATE ACTION RELEVANT
INFORMATION

■ Use of reference CO2 emission factors

In general, the CO2 account is to be created by qualified
persons. If climate action relevant key figures about
buildings are publicly communicated according to part 1 of
the accounting regulations formulated in the Framework,
it is recommended that an external third party checks
the accounting results. Certain requirements result here,
depending on the use case of the results:

■ Use of recommended calculation tools
With the use of the accounting results in the scope of DGNB
certifications, verification is carried out by DGNB in the scope
of the certification process. The various certification options
are presented in part 4 of the Framework.

■ Implementation of the check by an independent
organisation
■ Documentation of the data basis and calculations
58	These two aspects are examined in more detail in the continued
development of the Framework and if necessary, CO2 intensity-related
key figures for the are formulated for the energy generated on site. Until
then, the two stated key figures for the use of green power, biogas etc.
should be provided.

Table 6: Example of internal communication of the current climate action figures (short form)
CLIMATE ACTION FIGURES FROM THE CURRENT OPERATION

Reference period for the recording of data

Jan 2018 – Dec 2018

Total absolute annual GHG emissions - operation

75,980

information regarding data quality investigation (DQI)

2.3

annual GHG emissions per person

760

kg CO2e/person*a

annual GHG emissions per net floor area

73

kg CO2e/m²NGA*a

annual GHG emissions per energy reference area

82

kg CO2e/m²ERA*a

kg CO2e
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Part 4: Quality assurance and verification
Figure 12: Elements of quality assurance in the framework and the climate action strategy

Part 1:
CO2 accounting for
status assessment

Part 2:
Climate Action
Roadmap

Part 3:
CO2 reporting

Part 4:
Quality assurance and
verification

Accounting related
documentation and
quality assurance
(see page 22)

Documentation and
quality assurance of the
creation of a Climate
Action Roadmap
(see page 33)

Continual check that
goals are achieved
in running operation
(see page 37)

Verification of climate action
measures in running building
operation

Review of climaterelevant information
(see page 45)

DGNB ‘Climate Positive’
award
Verification of climate action
measures in new construction
or renovated buildings
Verification of climate action
measures for districts

High building quality and assessing the CO2 emissions caused
by the building are an important basis for any climate action
strategy. Independent quality assurance is essential in order to
be able to demonstrably test the efficacy of the implemented
climate action measures.

1. Quality assurance for reliable
target achievement

The assessment of a project in regard to its contribution to
climate action gives confirmation to all stakeholder from
an external source that the set targets were also actually
achieved. The independent verification of the effects actually
achieved through the measures implemented creates
transparency and increases credibility in the public perception.
It also strengthens the connectivity among all participants for
achieving the common goals. It contributes towards finding
interdepartmental solutions - for example in energy planning
or in the procurement of suitable construction products.
Nonetheless: the earlier the planning processes for the desired
climate action targets for the building can be formulated and
published, the greater the probability that better solutions
can be found.

In part 1 ‘CO2 accounting for status assessment’, information
about a specific quality key figure is also required in order
to determining the data quality of the technical information
for the key figure of the absolute greenhouse gas emissions.
The data quality indicator determined in this way plays an
important role in being able to evaluate the reliability of
the information about greenhouse gases. This is particularly
important for the necessary investment decisions.

Recommendations for quality assurance have already been
made in all the previous parts of the Framework.

In part 2 ‘Climate Action Roadmap’ a minimum qualification
requirement for the person creating the Climate Action
Roadmap should contribute to the quality assurance.
Here, too, the investment decisions should be made on a
reliable basis. Moreover, reliable and continuous CO2 and
energy management is recommended in order to ensure the
target is achieved.
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For part 3 ‘CO2 reporting’ it is significant that the information
and statements communicated externally are determined
according to the best knowledge and conscience. An internal
quality inspection is also sensible for communication in order
to be able to correctly evaluate the current performance, to
introduce the correct measures in the case of deviations from
the target and thereby minimise the risks of false investments.
The following various certification and award types from
DGNB are presented in part 4 of the Framework. These all
serve in different ways to assess the climate action strategies
and measures derived from the previous parts for their
effectiveness and to reliably verify the target achievement.
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2. Incentives for more climate action
with DGNB certifications
The Framework was developed in order to explain effective
optimisation approaches for the reduction of greenhouse gas
emissions to all stakeholders concerned with the planning,
construction, operation and management of real estate and
thereby to create clarity in the market. The DGNB certification
system can be understood and applied as an incentive to
apply the Framework and to put climate action into effect.
Quality assurance takes place here through a DGNB Auditor
accompanying the process who advises the building owner
or owner and submits the documents for a conformity
assessment to the DGNB certification body.

Figure 13: All DGNB certification formats regarding building life cycles and districts
Not all certification schemes might be available in all countries - ask your local Green Building Council

Design phase

Operation

■ DGNB pre-certificate for New Constructions

■ DGNB certificate for Buildings In Use

■ DGNB pre-certificate for Districts
■ DGNB certificate for Districts
(planning / access)

End of life
■ DGNB certificate for Deconstruction

Construction

Inventory | Conversion | Renovation

■ DGNB certificate for New Constructions

■ DGNB certificate for Existing Buildings

■ DGNB certificate for Interiors

■ DGNB certificate for Renovated Buildings

■ DGNB certificate for Districts

■ DGNB certificate for Interiors
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The DGNB offers certifications for sustainable buildings,
interiors and districts. The DGNB certification is a planning
and optimisation tool which helps all stakeholders involved
in the implementation of holistic, sustainable quality.
The certification also enables transparent quality control.
The certification criteria are determined individually
for different schemes and are applicable both for new
constructions, existing buildings and renovations. There
is also an specific certification for buildings in use. This
is a transformation and management instrument for the
development of a sustainable, future-proof and climate
action orientated real-estate strategy.
Climate action has been a central concern of DGNB since its
foundation. To this end, ambitious requirements have always
been formulated in all DGNB certification systems. Many
climate action aspects observed in the scope of the criteria
which have a positive effect on the certification result.
Here, the various forms of DGNB certification provide different
points of reference and motivations in order to deal with the
climate action requirements. This concerns the planning and
design of new builds or renovations with low CO2 emissions
from the construction or a carbon neutral building operation.
Bonus points are awarded when carbon neutrality is achieved.
Regular assessment and reduction of CO2 emissions as well
as the creation and application of individual Climate Action
Roadmaps are also addressed. All the options can be learned
in detail in the training courses offered by the DGNB Academy
or be read in the criteria of the DGNB certification systems.
VERIFICATION OF CLIMATE ACTION MEASURES FOR
BUILDINGS IN USE

The development of individual climate action strategies is
a central task for existing buildings. DGNB has therefore
also developed a new version of the certification system
for Buildings In Use parallel to the development of the
Framework, in order to provide a tool that offers practical
assistance here. Climate action requirements are closely
coordinated with one another in both documents.

As part of the DGNB System for Buildings In Use certification,
the processes for both creating and implementing a Climate
Action Roadmap are closely examined, as is the achieved
performance. Thus, the user of the Climate Action Roadmap
receives an independent assurance that they are on the right
path.
The DGNB System for Buildings In Use places a strong focus
on the topic of energy and the achievement of climate
action targets. Each building can be evaluated on the basis
of nine criteria as to how well it performs under different
sustainability aspects during running operation. It also helps
to establish an operating process which contributes towards
increasing a holistic sustainability quality.
The certification system takes up the contents of the
Framework for the ‘Climate Action and Energy’ criterion.
As this criterion is by far the heaviest weighted criterion
within the certification, the DGNB system for Buildings In
Use sets a strong incentive to introduce active energy and
climate action management. For this, ambitious greenhouse
gas emissions are to be formulated and an individual Climate
Action Roadmap is to be created in order to consistently and
bindingly implement this. The actual performance and climate
action management is also evaluated in the scope of this
criterion. This strengthens the motivation to put greenhouse
gas emissions on a ‘climate positive course’ and also to keep
them as low as possible in comparison to other buildings.
The certification system includes the criterion ‘Operating
Costs’ in order to ensure the economic viability of the
operation with an eye on costs for energy. The opportunity
and risk analyses are to be carried out in the criterion ‘risk
management and value retention’ - both for the focus areas
in the Climate Action Roadmap and for the measures for
climate adaption which are necessary at the site. Measures
and financial plans are to be set up for this.
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Table 7: Relevance to the framework in the criteria of DGNB systems for buildings in use
CRITERION

INDICATORS AND BONUSES

Climate Action and Energy (ENV 1-B),
part ‘Management’

▪
▪
▪
▪
▪

Climate Action and Energy (ENV1-B),
part ‘Performance’

▪ Evaluation of the current greenhouse gas emissions: internal and external benchmarking
▪ Bonuses: Carbon neutral operation, carbon neutral buildings

Operating Costs (ECO1-B),
part ‘Management’

▪
▪
▪
▪
▪

Operating Costs (ECO1-B),
part ‘Performance’

▪ Evaluation of costs: internal benchmark
▪ Bonuses: external evaluation of costs, cost neutrality

Risk Management and Long-term Asset Value
(ECO2-B),
part ‘Opportunity and risk analysis’

Responsibilities:
▪ Personnel responsibilities in the company
Building condition:
▪ Property documentation
▪ Building walk-round
▪ Warranty
▪ Building connectivity
User requirements:
▪ User survey
▪ Complaint management
▪ Tenant management
▪ Commercial viability
▪ Consumer data provision
Environmental risks at site:
▪ Consequences of climate change at site
▪ Adaptation to climate change consequences
▪ Risk levels at site
Potential analysis for Climate Action Roadmap:
▪ Potential for focus areas according to the framework

Risk Management and Long-term Asset Value
(ECO2-B),
part ‘Measures and financial plan’

▪ Long and short-term action plan
▪ Financial plan

Partial agreement and ambition of target agreement and ambition of target setting
Record energy consumption data
Measurement data analysis and implementation of improvement measures
Qualification of climate action measures and their implementation
Bonuses: Calculate life cycle assessment of the construction

Target agreement
Record costs
Cost analysis
Implementation of improvement measures
Cost optimisation measures

DGNB ‘CLIMATE POSITIVE’ AWARD

Projects which successfully complete the DGNB certification
for buildings in use also have the opportunity to receive the
‘Climate Positive’ award and use this accordingly in reporting.
The CO2 accounting rules formulated in the Framework is
decisive for this. The basis is real, measured data for an actual
reference year. The award is valid for one year.
A building receives the additional award if the absolute CO2
annual accounting is at least compensated in running building
operation, i.e. it is less than 0 kg CO2e/year. This is possible

if the on-site generated energy at the building or site and
their export saves more greenhouse gas emissions than it
emits through its own energy consumption. This produces a
net-positive climate effect in the overall system.
Here, a Climate Positive building has demonstrably reduced the
consumption of energy in the building, user energy and the
CO2 emissions of the supply systems. In addition to this, the
generation and use of renewable energies are maximised to
cover the remaining own needs, and excess energy is exported.
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If the building achieves a counerbalanced CO2 performance
using bought-in renewable energies not generated on site,
such as green power or biogas, minimum requirements for
the building envelope must be demonstrated. The inclusion
of off-site energy sources into the CO2balance must be
communicated, as well as metrics for solar potential,
generation and consumption.
The superordinate requirements for the DGNB ‘Climate
Positive’ award are:
1. Evidence for a negative annual CO2 account according to
the accounting scope ‘Operation’ of the Framework based
on measured values across a whole year
2. Efficient use of energy to cover own consumption: For all
buildings, the minimum requirements from national energy
regulation in 2014 or later, for the building envelope must
be complied with. Alternatively, if no national regulations
exist, the minimum requirements from DGNB System New
buildings, Version 2020 / TEC1.3 – Quality of the building
envelope, Appendix 1 can be applied.
3. Coverage of own consumption, calculated over one year,
where appropriate via production of energy on own site.
4. If renewable energy generated off-site is purchased:
Compliance with the minimum requirements for the energy
supplier according to Framework59 as well as a high degree
of transparency regarding the quantities
5. Disclosure of the realised fraction of solar renewable
potential or self-consumed fraction of on-site generated
renewable energy60 as well as the self-generated fraction
of consumed final energy.61
The detailed requirements for the ‘Climate Positive’ Award
are to be taken from the DGNB system for buildings in
operation. Tangible recommendations are also mentioned
here which provide support for a building towards becoming
climate positive. This includes, for example, information about
monitoring energy consumption and generation.
In order to be able to retain the ‘Climate Positive’ Award in
the long-term, a regular, structured analysis of possible focus
areas for building and supply optimisation is recommended,
as they are described in part 2 of the framework.
59 See requirements for energy procurement type 5 in table 3
60 Self-consumed fraction of on-site generated renewable energy
61 Self-generated fraction of consumed final energy

VERIFICATION OF CLIMATE ACTION MEASURES IN
NEW BUILDS OR RENOVATIONS

The DGNB has its own, respective certification systems for
new builds and renovations. These are considerably more
extensive than the DGNB System for Buildings In Use.
Thus, the DGNB System for New Construction incorporates
up to 37 criteria. The tangible requirements and evaluation
basis can vary depending on the type of use. However, the
basic principles of a holistic sustainability approach, the life
cycle consideration and the performance orientation apply to
all variants.
Projects which run through the certification process can
receive a DGNB pre-certificate, even during planning.
Upon completion, DGNB awards certificates in the award
levels platinum, gold or silver as well as in bronze for
existing buildings and building operation. In contrast to the
existing buildings and building operation certificates which
are respectively valid for three years, DGNB certificates for
new constructions and renovations do not have a temporal
restriction before a recertification must take place.
Climate action also plays a major role in these types
of certification. The following criteria are particularly
relevant here:
■ Building life cycle assessment (ENV1.1)
■ Life cycle cost (ECOV1.1)
■ Quality of the building envelope (TEC1.3)
■ Use and integration of building technology (TEC1.4)
A good outcome in the criteria which address climate action
aspects in a targeted manner does not automatically have to
be associated with a good overall evaluation, however, it is an
important basis.
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Table 8: Reference to climate action in the DGNB systems criteria for new constructions or renovations (based on
DGNB System Version 2018 and Version 2020 International, differences in local / country specific adaptation might occur)
CRITERION

INDICATORS AND BONUSES

Building life cycle assessment (ENV1.1)

▪ Continual determination of the environmental effects (in particular of the greenhouse gas
emissions) from construction and building operation in all planning phases
▪ Optimisation of environmental effects of relevant life aspects
▪ Comparison of the calculated environmental effects with DGNB benchmarks
▪ Bonuses: Carbon neutral operation, climate-friendly or carbon neutral construction, passive cooling
or use of cooling agents with low greenhouse potential

Life cycle cost (ECOV1.1)

▪ Calculation and comparison of the anticipated operating costs including energy costs

Quality of the building envelope (TEC 1.3)

▪ Planning and implementation of an efficient building envelope (heat transfer, thermal heat bridge,
airtightness, summer heat protection)

Use and integration of building technology (TEC1.4)

▪
▪
▪
▪
▪

Implementation of passive systems
Adaptability of the distribution at operating temperatures for including regenerative energies
TGA accessibility
Integrated systems
Bonuses: Implementation of district concepts and implementation of network usefulness solutions/
energy storage systems

VERIFICATION OF CLIMATE ACTION MEASURES
FOR DISTRICTS

The DGNB also offers certifications for different types of
districts such as urban districts, business districts, commercial
areas, industrial sites or event areas. In addition to the
pre-certificate and the certificate upon completion there is
also a ‘planning/develeopment’ certificate here. This has a
limited validity of five years.

Climate action also plays an important role within the approx.
30 criteria in the district certification and thereby contributes
towards a positive overall result. The following are relevant in
this context:
■ Life cycle assessment (ENV1.1)
■ Life cycle costs (ECO1.1)
■ Energy infrastructure (TEC2.1)

Table 9: Reference to climate action in the DGNB systems criteria for districts (based on DGNB System for Districts,
Version 2020, differences in local / country specific adaptation might occur)
CRITERION

INDICATORS AND BONUSES

Life cycle assessment (ENV1.1)

▪ Continual determination of the environmental effects (in particular of the greenhouse gas
emissions) of buildings in the district and their operation, the infrastructure and free areas in all
planning phases
▪ Optimisation of environmental effects of relevant life aspects
▪ Comparison of the calculated environmental effects with DGNB benchmarks
▪ Bonuses: Carbon neutral operation of buildings, climate-friendly or carbon neutral construction of
the building, passive cooling or use of cooling agents with low greenhouse potential

Life cycle costs (ECO1.1)

▪ Calculation and comparison of the anticipated costs in the operation of the district including energy
costs

Energy infrastructure (TEC2.1)

▪
▪
▪
▪
▪
▪
▪

Integral energy concept
Coherent supply structure
Synergies and energy cycles
Stress management
Energy generation on roofs
Implementation of passive concepts
Bonuses: Bi-directional charging of e-vehicles, energy generation on facade areas
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Appendix
Table 10: Calculation requirements for CO2 accounting

POSSIBILITY OF INCORPORATION IN
THE ACCOUNTING OF THE ABSOLUTE
ANNUAL GREENHOUSE GAS EMISSIONS

NO.

ELEMENT OF CO 2 ACCOUNTING

1.

Direct GHG emissions (on site)

1.1

Heating oil, diesel, natural gas

Partial amounts of the direct GHG emissions

Energy amount multiplied with the reference
or specific CO2 emission factor

1.2

Biogas, wood pellets, biomass or similar

Partial amounts of the direct GHG emissions
if CO2 emission factor > 0, otherwise 0

Energy amount multiplied with the reference
or specific CO2 emission factor

1.3

Self-generated and self-used electricity
from renewable sources

Partial amounts of the direct GHG emissions
if CO2 emission factor > 0, otherwise 0

Energy amount multiplied with the reference
or specific CO2 emission factor, if CO2
emission factor > 0, otherwise 0

1.4

Self-generated and self-used heating or
cooling from renewable sources

Partial amounts of the direct GHG emissions
if CO2 emission factor > 0, otherwise 0

Energy amount multiplied with the reference
or specific CO2 emission factor, if emission
factor > 0, otherwise 0

2.

Indirect GHG emissions (off site)

2.1

Electricity from the grid

Partial amounts of the indirect GHG
emissions

Energy amount multiplied with the reference
CO2 emission factor

2.2

Energy generated by off site facilities
which belong to the plot owner, self-used
(energy procurement type 2 according to
table 2)

Partial amounts of the indirect GHG
emissions

Energy amount multiplied with the specific
CO2 emission factor

2.3

Purchase of energy from an external
supplier which is generated on the site
(energy procurement type 3 according to
table 2)

Partial amounts of the indirect GHG emissions

Energy amount multiplied with the specific
CO2 emission factor

2.4

Direct reference of remotely generated
energy without grid transfer (energy
procurement type 4 according to table 2)

Partial amounts of the indirect GHG emissions

Energy amount multiplied with the specific
CO2 emission factor

2.5

Direct reference of remotely generated
energy from grid connected suppliers with
assurance of exclusivity ‘physical supply’
(energy procurement type 5 according to
table 2)

Partial amounts of the indirect GHG emissions

Energy amount multiplied with the specific
CO2 emission factor, however without any
offsetting of CO2 compensations by the
supplier

2.6

Supply from external suppliers without
assurance of exclusivity (‘fictive supply’)
(energy procurement type 6 according to
table 2)

Incorporation in accounting not possible

2.7

Supply from external suppliers, only with
certificate of origin (energy procurement
type 7 according to table 2)

Incorporation in accounting not possible

2.8

District heating or cooling

Partial amounts of the indirect GHG emissions

CALCULATION METHOD

Energy amount multiplied with the reference
or individual CO2 emission factor
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NO.

ELEMENT OF CO 2 ACCOUNTING

3.

Avoided greenhouse gas emissions (credits from substitution)

3.1

Self-generated and exported electricity from
renewable sources

Partial amount of prevented GHG emissions
through electricity export

Credit: Produced energy multiplied with the
reference CO2 emission factor (power mix)

3.2

Self-generated and exported heating or
cooling from renewable sources

Partial amount of prevented GHG emissions
through heating or cooling export

Credit: Produced energy amount multiplied
with specific CO2 emission factors of the
substituted energy supply or with reference
CO2 emission factor (heating mix and similar)
if unknown

3.3

CO2 compensations

Incorporation in accounting not possible

3.4

CO2 sinks (on site, close by, remote)

Incorporation in accounting not possible

4.

Greenhouse gas emissions from construction

4.1

Manufacture, maintenance, recycling,
disposal

Partial amount of the life cycle GHG
emissions: GHG emissions from construction

CALCULATION METHOD

Determination of ‘GHG construction’ using
mass determination of the components
deployed with use and end of life scenario
according to DGNB (module A - D) using the
GWP factors from the reference database
such as ÖKOBAUDAT or environmental
product declarations
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Table 11: Reference CO2 emission factors (ÖKOBAUDAT data from the February 2020 version, applicable for Germany or
similar countries / regions, other CO2 emission factors are available in country specific tools or publications)

GROUP /
SERIAL NUMBER

DATA SET

KG CO 2E/UNIT

SOURCE

A) Energy supply from renewable energy on the plot
1 kWh solar thermal end energy

0

1 kWh photovoltaic electricity

0

1 kWh wind power electricity

0

1 kWh biomass end energy

0

1 kWh geothermal end energy

0

1 kWh environmental heating end energy

0

B) Energy supply from outside the renewable energy on the plot
1 kWh electricity from PV

0.081

GaBi database

1 kWh electricity from biomass

0.045

GaBi database

1 kWh electricity from biogas

0.192

GaBi database

9.2.05 electricity

1 kWh electricity from wind power

0.011

Ökobau.dat

9.2.05 electricity

1 kWh electricity from water power

0.006

Ökobau.dat

9.2.06 remote heating

1 kWh end energy remote heating from biogas (100%)

0.056

Ökobau.dat

9.2.06 remote heating

1 kWh end energy remote heating from biomass (solid)

0.012

Ökobau.dat

8.6.06 use of heat
generator

1 kWh End energy from wood chips

0.007

Ökobau.dat

8.6.06 use of heat
generator

1 kWh End energy from wood chips

0.007

Ökobau.dat

8.6.06 use of heat
generator

1 kWh end energy from wood pellets

0.021

Ökobau.dat

1 kWh end energy from biogas calorific value – generic (biogas mix
Germany)

Currently unknown

Will be subsequently supplied

1 kWh end energy from biogas heating pump air – generic (biogas mix
Germany)

Currently unknown

Will be subsequently supplied

1 kWh end energy from biogas – individual (biogas mix supplier)

Individual certificate
necessary according to
framework

1 kWh end energy green power 2018 – individual (green power mix
supplier)

Individual certificate
necessary according to
framework
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GROUP /
SERIAL NUMBER

DATA SET

KG CO 2E/UNIT

SOURCE

9.2.05 electricity

1kWh electricity mix 2014

0.590

Ökobau.dat

9.2.05 electricity

1kWh electricity mix 2015

0.539

Ökobau.dat

9.2.05 electricity

1kWh electricity mix 2018

0.532

Ökobau.dat

9.2.05 electricity

1kWh electricity mix scenario 2020; <1kV 61

0.589

Ökobau.dat

9.2.05 electricity

1kWh electricity mix scenario 2030; <1kV 61

0.503

Ökobau.dat

9.2.05 electricity

1kWh electricity mix scenario 2040; <1kV 61

0.414

Ökobau.dat

9.2.05 electricity

1kWh electricity mix scenario 2050; <1kV 61

0.354

Ökobau.dat

8.6.06 use of heat
generator (EnEV)

1kWh end energy from gas calorific value (according to EnEV)

0.235

Ökobau.dat

8.6.06 use of heat
generator (EnEV)

1kWh end energy from gas low temperature (according to EnEV)

0.234

Ökobau.dat

8.6.06 use of heat
generator (EnEV)

1kWh end energy from oil low temperature and calorific value
(according to EnEV)

0.300

Ökobau.dat

8.6.06 use of heat
generator (EnEV)

1kWh end energy remote heating (120-400 kW, according to EnEV)

0.274

Ökobau.dat

8.6.06 use of heat
generator (EnEV)

1kWh end energy remote heating (20-120 kW, according to EnEV)

0.276

Ökobau.dat
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Non-renewable energy

1kWh end energy remote heating – individual (mix supplier)

Individual certificate
necessary according to
framework

Reference values heating and construction

61

Heating mix Germany (source DGNB, 2018)

0.231

DGNB criterion ENV1.1 New
Construction

Construction – 50 years (source DGNB, 2018)

9.4

DGNB criterion ENV1.1 New
Construction

It is expected that the future scenarios in the Ökobau.dat will be continued with an updated information basis
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Check list 1: Status assessment data requirement

Necessary: Complete, measured annual energy consumption values
Annual calculations for all energy supplies for one year complete?
If no data is available for partial areas or partial consumptions:
Approximated values calculations via partial energy key figures possible?
Necessary: Assignment of the consumption values according to energy suppliers
Energy supplies from annual accounts clearly readable?
For remote heating: Energy supplies from remote heating suppliers available?
For green power or comparable: Provider specific CO2 factor available?
Necessary: Green power requirements or other renewable energy supplies generated
	
remotely (energy supplies according to point 5, table 1 according to the Framework)
Which rate, which energy supplier?
Is the calculation of provider-specific CO2 emission factor according to the Framework?
C
 ertificate, label or other verification for the provider or rate that confirms a
contribution to the energy transition available?
Certificate of origin available?
Recommended: Classification of the input data in electricity, heating, cooling with
	
breakdown of the measurement data in partial energy key figures (for example, electricity:
Electrical lighting, electrical ventilation, electrical auxiliary energy, electrical user energy
(possibly further subdivided into office areas 1, 2, 3 ...). This enables a potential analysis
which is more precise to the target (see step 3 Climate Action Roadmap)
Recommended: Classification of the input data depending on the additionally used
	
reporting format (for example, building / user related, scope 1, 2 or 3 according to
GHG protocol definitions).
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Table 12: Climate Action Roadmap step 5 ‘Documentation’:
Condition of the building in relation to the relevant focus areas of the building operation

FOCUS AREA

BRIEF CONDITION
DESCRIPTION OR
PHOTO

TYPICAL MEASURES

QUALITATIVE ESTIMATION
OF THE CONDITION

KNOWN RESTRICTIONS

ESTIMATION OF
THE IMPROVEMENT
POTENTIAL

1. CONTEXT

‘The building is in
...’ or photo

Already implemented ...
 Optimised envelope
orientation
 optimised cubage
 passive shading
 passive ventilation
 ___________
 ___________

Measures for the focus area
are ...
 already completely
incentivised
 moderately incentivised
 still capable of development

The following
restrictions are known ...
 legal
 economical
 structural

The improvement
potential in the focus
area is ...
 low
 moderate
 high

2. BUILDING

‘The current
envelope is ...’ or
photo

Already implemented ...
 energetically high-quality
facade
 energetically high-quality
exterior windows
 energetically high-quality
exterior doors
 energetically high-quality
roof
 energetically high-quality
basement insulation
 efficient sun protection
 ___________
 ___________

Measures for the focus area
are ...
 already completely
incentivised
 moderately incentivised
 still capable of development

The following
restrictions are known ...
 legal
 economical
 structural

The improvement
potential in the focus
area is ...
 low
 moderate
 high

‘The current users
...’

Already implemented ...
 energy-saving user
equipment
 Sensitisation of users for
ventilation behaviour
 ___________
 ___________

Measures for the focus area
are ...
 already completely
incentivised
 moderately incentivised
 still capable of development

The following
restrictions are known ...
 legal
 economical
 structural

The improvement
potential in the focus
area is ...
 low
 moderate
 high

‘The current supply
technology ...’

Already implemented ...
 high level of impact of
the energy transformation
systems
 THG-free or low THG
energy supplies
 ___________
 ___________

Measures for the focus area
are ...
 already completely
incentivised
 moderately incentivised
 still capable of development

The following
restrictions are known ...
 legal
 economical
 structural

The improvement
potential in focus
area is ...
 low
 moderate
 high

‘Currently,
renewable energy
is ...’

Already implemented ...
 Photovoltaics
 Solar thermal energy
 Geo thermal energy
 ___________
 ___________

Measures for the focus area
are ...
 already completely
incentivised
 moderately incentivised
 still capable of development

The following
restrictions are known ...
 legal
 economical
 structural

The improvement
potential in the focus
area is ...
 low
 moderate
 high

ENERGY

3. USER
ENERGY

4. SUPPLY
SYSTEM

5. RENEWABLE
ENERGIES
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Table 13: Key figures for communicating climate action relevant key figures

INFORMATION AND KEY FIGURES

COMPULSORY
INFORMATION

UNIT

1. General information
1.1 INFORMATION ABOUT THE BUILDING

Project name

compulsory

[-]

Owner

compulsory

[-]

Street

compulsory

[-]

City

compulsory

[-]

Post code

compulsory

[-]

Building type

compulsory

[-]

Construction year

compulsory

[YYYY]

Year of last comprehensive renovation

compulsory

[YYYY]

‘Net floor area’ (NFA)

compulsory

[m²]

‘Gross floor area’ (GFA)

compulsory

[m²]

Vacancy rate

optional

[%]

Building management

optional

[direct/indirect]

General area

optional

[m²]

Rental area

optional

[m²]

Date of data entry

compulsory

[DD/MM/YYYY]

Data determined by ...

compulsory

[Person]

Data verified by ...

compulsory

[Person]

1.2 FURTHER INFORMATION

1.3 FORMAL INFORMATION FOR PROVIDING THE INFORMATION

2. Key figures for the greenhouse gas emissions of the running operation (accounting scope operation)
2.1. Reporting period (according to ‘applicable year’)

compulsory

[MM/YYYY-MM/YYYY]

2.2. Total absolute annual GHG emissions - operation

compulsory

[kg CO2eq/a]

2.2.1. Absolute annual GHG emissions SCOPE 1 - operation

compulsory

[kg CO2eq/a]

2.2.2. Absolute annual GHG emissions SCOPE 2 - operation

compulsory

[kg CO2eq/a]

2.2.3. GHG emissions from extracted end energy (credit)

compulsory

[kg CO2eq/a]

2.3. Data quality investigation (DQI) from 2.2.

compulsory

[-]

2.4. Relative key figure: Annual GHG emissions per person or adequate reference value

compulsory

[kg CO2eq/a*person or
variable]

2.5. Relative key figure: Annual GHG emissions per adequate area unit

optional

[kg CO2eq/a*m²]

2.6.Relative key figure: annual GHG emissions per energy reference area

optional

[kg CO2eq/a*ERA]
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2.7. The provider-specific CO2 emission factors used when purchasing renewable energy
supplies generated remotely from the building

compulsory

[kg CO2eq/kWh]

2.7.X. Energy supplier X: Specific CO2 emission factor

compulsory

[kg CO2eq/kWh]

2.8. Data source(s) used for CO2 emission factors according to the reference database

compulsory

[Yes/No]

3. Key figures for the greenhouse gas emissions for the construction (construction accounting scope)
3.1. Initial absolute GHG emissions from construction

compulsory

[kg CO2eq]

3.2. Data quality investigation (DQI) from 3.1.

compulsory

[-]

3.3. GHG emissions from planned and implemented climate action measures (module B5)

compulsory

[kg CO2eq]

4.1. Year of creation of the Climate Action Roadmap

compulsory

[YYYY]

4.2. Accounting scope and Climate Action Roadmap

compulsory

[Operation/Operation
and construction]

4.3. Start value CAR: Total absolute annual GHG emissions - operation

compulsory

[kg CO2eq/a]

4.4. In the operation accounting scope: GHG emissions limit value for the applicable year

compulsory

[kg CO2eq/a]

4.5. In the operation accounting scope: Absolute deviation of the annual GHG emissions
from the GHG emissions limit value for the applicable year

compulsory

[kg CO2eq/a]

4.6. In the operation accounting scope: Budget adherence according to the Climate Action
Roadmap

compulsory

[Yes/No]

4.7. In the operation and construction accounting scope: Total GHG emissions to be
compensated - construction

compulsory

[kg CO2eq]

4.8. In the operation and construction accounting scope: Total GHG emissions to be
compensated - operation

compulsory

[kg CO2eq]

4.9. In the operation and construction accounting scope: Total GHG emissions avoided by
2050

compulsory

[kg CO2eq]

4.10. In the operation and construction accounting scope: Balance (total to be compensated)
less (total avoided by 2050) GHG emissions

compulsory

[kg CO2eq]

5.1.1.1. Renewable energy

compulsory

[kWh/a]

5.1.1.2. Non-renewable energy

compulsory

[kWh/a]

5.1.2.1. Renewable energy

compulsory

[kWh/a]

5.1.2.2. Non-renewable energy

compulsory

[kWh/a]

5.1.3. Total energy consumption

compulsory

[kWh/a]

5.2. Relative key figure: Primary energy requirement according to national energy regulation

optional

[kWh/a*m2]

5.3. Energy efficiency class according to national energy regulation

optional

[Class]

5.4. GHG intensity of the building operation according to national energy regulation

optional

[kg CO2eq/m2]

4. Key figures for the application of a Climate Action Roadmap (CAR)

5. Further key figures and supplementary information
5.1. Total energy consumption of the building
5.1.1. Electrical energy

5.1.2. Thermal energy
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INFORMATION AND KEY FIGURES

COMPULSORY
INFORMATION

UNIT

5.5. Amount of renewable energy generated and used on the site
5.5.1. Electricity

compulsory

[kWh/a]

5.5.2. Heating

compulsory

[kWh/a]

5.5.3. Cooling

compulsory

[kWh/a]

5.5.4. Total

compulsory

[kWh/a]

5.6.1. Electricity

compulsory

[kWh/a]

5.6.2. Heating

compulsory

[kWh/a]

compulsory

[kWh/a]

5.7.1. Electrical energy

compulsory

[kWh/a]

5.7.2. Thermal energy

compulsory

[kWh/a]

5.8. For the designation ‘carbon neutrally operated building’: Quality of the building envelope
according to national energy regulation observed

compulsory

[Yes/No]

5.9. For the designation ‘carbon neutrally operated building’: Realised fraction of solar
renewable potential

compulsory

[%]

5.10. For the designation ‘carbon neutrally operated building’: Self-consumed fraction of
on-site generated energy

compulsory

[%]

6.1. GHG emissions outside the accounting scope: Mobility

optional

[kg CO2eq]

6.2 GHG emissions outside the accounting scope: Other

optional

[kg CO2eq]

6.3. Amount of GHG emission certificates acquired for the building (not accountable in CO2 balance)

optional

[kg CO2eq]

6.4. Information for system/network usefulness

optional

[-]

6.5. Use of cooling agents which are harmful to the environment

optional

[-]

6.5.1. Cooling agent - type

optional

[-]

6.5.2. Cooling agent - amount

optional

[m3]

6.5.3. Cooling agent – CO2 factor

optional

[kg CO2eq/m3]

7.1. ‘Carbon neutrally operated building/site’ (if 2.2.is less than 0 kg CO2eq)

compulsory

[Yes/No]

7.2. ‘Carbon neutral by ANNUAL FIGURE’ (if 4.6 is observed)

compulsory

[Yes/No]

7.3. ‘Carbon neutrally created building (if 4.10 is less than 0 kg CO2eq)

compulsory

[Yes/No]

5.6. Amount of renewable energy generated and exported on the site

5.6.3. Cooling
5.6.4. Total
5.7. Amount of remotely generated renewable energy used

6. Communication for extended accounting scope and future-relevant information

7. Designations in the sense of the framework

FRAMEWORK FOR CARBON NEUTRAL BUILDINGS AND SITES – AUGUST 2020

61

References
Federal Ministry of Justice and Consumer Protection. (2010).
Law regarding energy services and other energy efficiency
measures (EDL-G). Law regarding energy services and
other energy efficiency measures from 4th November 2010
(BGBl. I p.1483), of the law which was last changed by article
1 from 20th November 2019 (BGBl. I p. 1719).
Federal Ministry of Justice and Consumer Protection. (2015).
Directive regarding energy-saving thermal protection and
energy-saving systems technology for buildings (Energy
Conservation Ordinance (EnEV).
Federal Ministry of the Interior, Building and
Community. (2020). ÖKOBAU.DAT – sustainable
building information portal. Berlin. Retrieved on 2020
from https://www.oekobaudat.de/
Federal government. (2019). Law for the introduction of a
federal climate action law and to change further regulations.
Deutsche Energie-Agentur GmbH; ifeu – Institut für
Energie- und Umweltforschung; Passivhaus Institut. (2017).
My renovation roadmap - manual for energy consultants.
Federal Ministry for Economic Affairs and Energy. Retrieved
from https://www.ifeu.de/wp-content/uploads/dena-iSFPHandbuch.pdf
DGNB German Sustainable Building Council (2018). DGNB
system - New construction buildings criteria set, version 2018.
Deutsches Institut für Normung – DIN. (2012).
DIN EN 15804 - Sustainability of construction works Environmental product declarations - Core rules for the
product category of construction products. Beuth Verlag.

Deutsches Institut für Normung – DIN. (2012).
DIN EN 15978 – Sustainability of construction works Assessment of environmental performance of buildings Calculation method. Beuth Verlag.
Dodd, N., Cordella, M., Traverso, M., & Donatello, S. (2017).
Level(s) - A common EU framework of key sustainability
indicators for office and residential buildings. European
Commission, Luxemburg. doi:10.2760/95
Hörner, M., & Knissel, J. (2014). Calculation basis of the
TEK tool, version TEK-6.2. Institut Wohnen und Umwelt –
IWU. Darmstadt: Institut Wohnen und Umwelt – IWU.
Retrieved from https://www.iwu.de/fileadmin/user_upload/
dateien/energie/tektool/TEK-Methodik_6.2_final_ISBN.pdf
IINAS GmbH – International Institute for Sustainability
Analyses and Strategies. (no date). GEMIS – Global Emissions
Model for Integrated Systems. Darmstadt.
International Standardization Organization – ISO. (2009).
ISO 14040: Environmental management — Life cycle
assessment — Principles and framework.
International Standardization Organization – ISO. (2017).
ISO 16745 – Sustainability in buildings and civil engineering
works – Carbon metric of an existing building during use
stage – Part 1: Calculation, reporting and communication.
KlimAktiv gemeinützige Gesellschaft zur Förderung des
Klimaschutzes mbH. (2020). CO2 calculator. Retrieved
calculator Federal Environmental Agency from CO2:
https://uba.co2-rechner.de/de_DE/
Passivhaus Institut. (2015). Passivhaus-Projektierungspaket 9
(PHPP 9). (P. Institut, pub.) Darmstadt.

Authors & collaborators:
Dr Anna Braune, Dr Christine Lemaitre, Dietmar Geiselmann,
Johannes Kreißig, Felix Jansen, Ulrike von Gemmingen,
Sebastian Klemm
© DGNB March 2020
All rights reserved. All care has been taken when compiling
this data. The DGNB accepts no liability for the correctness
or completeness of the content, nor for changes since
publication.

DGNB German Sustainable
Building Council
Tübinger Straße 43
70178 Stuttgart
  

+49 711 722322-0

   info@dgnb.de
   www.dgnb.de

