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Abstract
Constructing sustainable buildings nowadays doesn’t
seem a problem of technology but of sufficient planning
approach. Thus, a lot of techniques as e.g. regarding to
zero net building etc. exist but are not implemented
broadly. This seems also a problem caused by insufficient
knowledge of the builders. Furthermore, even when
minimizing the environmental impact is intended, e.g. in
the framework of sustainable building assessment (SBA),
the assessment methods are only applied after main
decisions are made. Thus, the potential of applying life
cycle assessment (LCA) tools early in the process is still
to be exploited. This contribution presents an information
platform that bases on an ongoing research project, in
which ways are examined of how to better connect BIMplanning (Building Information Modeling) to LCA tools
and further to SBA.

Introduction
Up to now the process of sustainability assessment e.g.
with the systems provided by German Sustainable
Building Council (DGNB) or BNB (Bewertungssystem
Nachhaltiges Bauen) is done only after the building has
been planned in detail. However, great potential for
optimized sustainable building design lies in the
possibility of shifting this process into the planning phase.
Showing the decision maker and designer the
consequences of their design decision already during
planning, can enhance the environmental performance of
the realized building significantly. In the current planning
practice this early involvement of assessment methods is
missing, and furthermore the process of data acquisition
as basis for the assessments (later in the process) is tedious
and cumbersome. Thus, great effort is needed to gather
missing and inaccurate data at the end of the construction
phase from various stakeholders as input for the
assessment.
How can this problem area now be tackled in terms of
design methodology?
Solving complex questions regarding energy efficiency
and sustainability of buildings requires an integrated
planning approach. Rather than examining the energetic
performance of the system in single phases only (e.g. use
and operating phase), for an overall optimization all flows
of explicit energy and matter together with the respective
grey energy throughout the lifecycle have to be taken into
consideration. In turn, a holistically integrated planning

process implies a consistent accompanying evaluation
and optimization of the planned object. Early application
of lifecycle and sustainability assessment tools in the
process builds an important basis in order to support
decision making already during the first development of
concepts for the building. Enabling this in practice, is the
goal of an ongoing research project BIM-based Integral
Planning (BIM2LCA4IP). Thereby the approach (see
Figure 1) tackles prevailing problems in current planning
practice on process level as well as the identification and
specification of information requirements on data level. In
the core of the approach stands the provision of a process
accompanying BIM information basis for the context of
LCA (life cycle assessment). To facilitate a dynamic
concretization of the building description over the design
process, a systematic has been developed for a gradual
transformation and enrichment of an initially fuzzy and
rough area-based building description towards a more and
more detailed element-oriented specification. This
granular concept has been implemented in the data model
and the business logic of the IT-based tool chain from
BIM (Building Information Modeling) to LCA and
further to the SBA (sustainable building assessment).
Thus, the multigrain information structuring approach
depicts the level of development during the phases of the
project. At the beginning of a project, the strategic project
development, a more abstract LCA-based description of
targets, demands and their impacts is depicted.
Successively this building information can be enhanced to
area- and shape-based descriptions, and then later on to a
detailed element-oriented model with references to
materials and specific quantities. This dynamic
description method is also implemented on the side of the
LCA business logic (Gantner, 2018 as well as Rexroth,
2018). In addition to this integration approach on data
level, the target of a web-based information platform is to
enhance decision-support for project management and
design by process guidelines and phase-oriented
provision of knowledge items regarding the sustainability
of buildings. For consistently pursuing the set
sustainability goals throughout the process, it is important
to offer according support for organizing the project.
Therefore, besides enabling demand-oriented processaccompanying knowledge, a concept to support the
orchestration of sustainability aspects of the SBA systems
(BNB, DGNB) is provided by a so-called projectmanagement-manual.
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Methods
Fundamental to the approach of the information platform
presented below is the development of a knowledge-based
phase model (Rexroth, 2018), in which the technical level
is embedded and from which the process-accompanying
evaluation processes are initiated (see Figure 1).
Following an approach of integral planning, the
integration of sustainability aspects into the process
should be supported with the phase model. Therefore, the
prepared contents are assigned to the phases of the model.
Accompanying the concretization of the planned object,
they are intended to provide assistance from the general
perspective of sustainable building with a focus on the
LCA. Thus, these contents contribute a point of view of
the LCA on the planned object in order to optimize it. This
is to be deepened and implemented by way of example in
coordination with the technical (data) level on the basis of
the subject area of sustainability assessment.

have a decisive influence on the environmental impact of
the structure. Together with the practice partners, the
consultant firm INTEP and the DGNB, in the research
project, it shall be analysed and presented in which
planning phases an LCA assessment with which degree of
sharpness respectively level of detail makes sense and
which balancing and result knowledge is required in the
planning process. In addition, it will be shown which
sustainability topics respectively criteria are relevant in
which phase of the project, so that an optimization of the
sustainability performance can be achieved through their
phase-adapted consideration.
Including existing guidelines and compendiums, such as
the "Leitfaden Nachhaltiges Bauen" and the "eBNB"
system (BNB, 2018) of the Federal Institute for Research
on Building, Urban Affairs and Spatial Development
(BBSR) as well as the DGNB evaluation system, hints
and references to requirements as well as planning-

Figure 1: Overall scenario with technical level and phase model.
As shown in Figure 2, a planning methodical phaserelevant sustainability criteria are provided. These generic
oriented approach and knowledge model for integral
requirements defined with reference to the phase model
sustainable planning should serve as a basis for the
form the basis for the derivation of a planning checklist
development of a process-related planning tool. From
regarding the building sustainability for the project
this, optimization and evaluation processes can be
manual. Thereby requirements are based on the projectinitiated.
specific sustainability objectives and the sustainability
topics to be considered in the planning. In order to support
As a project management manual, this planning tool is
a project-specific compilation of requirements respective
intended to offer best practices, such as the early
indications in the prepared data basis enable for a phaseinvolvement of a sustainability consultant before the
oriented structuring and feature-based content filtering
actual project is initiated by the builder. In addition,
(e.g. according to roles). In addition, the project
references to sustainability strategies in the planning
management manual contains recommendations on
process should be given, such as an early formulation of
available methods and instruments as well as on the
strategic building components for the design task, which
knowledge required in the planning process to deal with
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Figure 2: Concept idea of the knowledge-based phase model and its implementation as project management manual.
sustainability issues, which are then reflected in the
concrete project manual (cf. Figure 2). From this, for the
technical side of (data) modeling it is possible to derive
specific phase-related concrete indications on the phaseoriented required (BIM) model contents as well as the
modeling quality and the level of detail or the degree of
severity of the modeling.
Adaptable templates that can be further supplemented for
project-specific project manuals should be derivable from
this generalized project management manual. Real project
contexts and best practices of the project partners derived
from them can be used to validate the practicability of the
methodological approaches.
On the basis of the consolidated model, the practice
partner will compile suitable best-practice examples for
the individual phases from its wealth of experience.
Together, the partners analyse these documents and
document them in a uniform structure.
For the identified planning phases of the model, the
project partners then develop recommendations and
sample information concerning the following points,
among others:
• Relevant thematic aspects and sustainability issues
• Presentation of phase-adapted sustainability criteria
• Organizational
recommendations
(project
organization and roles)
• Methods and instruments
• Modeling Notes on content and structure (BIM
reference values)
• Generic proposals for building requirements and
criteria

The assignment of the partners to the individual points is
thereby based on their technical expertise.
Recommendations should therefore be drawn up as to
which thematic aspects characterize the core of the phase,
which level of information on the LCA is at least
necessary for planning decisions in each case, or which
level of information from the experience is desirable. And
organizational recommendations for project organization
and role allocation based on recent practical experience
are explicated. Both case studies and generalization
proposals shall be described.
The analysis of the relevant guidelines and compendiums
for sustainable building and the recommendations made
by the practical partners are combined in a project
management manual concept and form a sound basis for
the technical project level. This is followed by a prototype
computational implementation as planning aid.

Results
The phase model for integral planning has been developed
on behalf of a comprehensive process and literature
analysis (Rexroth, 2018). Based on that neuralgic points
in the planning process have been identified as to where it
is important to consider sustainability aspects and
according criteria for a sustainable building design
(Gantner, 2018). Thereby the information demands
regarding LCA as input for sustainable building
assessment systems (DGNB, eBNB) were taken into
account.
Sustainability goals and according demands for the
building design have been compiled for each phase in a
comprehensive table. It connects the sustainability aspects
with a developed information systematic that maps
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different development stages of the (typological
enhanced) planned object to according LCA-information
(Gantner, 2018). This, builds the content at the base of the
web-based tool to support project management in
(process-accompanying) achievement of sustainable
building design.
The information platform is divided into two parts: The
editorial part gives all actors involved in the collaborative
project special access from which they can edit their
knowledge content. As well as the second, freely public
accessible part of the information platform. Phase-related
knowledge content on, for example, sustainability criteria
for optimizing the sustainability performance of buildings
is presented in a structured way.
Content related implementation of the web-based
information platform
In the following, the implemented concepts of the user
interface and user guidance of the information platform
are described. The basics that have been incorporated will
also be dealt with. In order to provide the user with a
broad overview of the sustainability issue and the phaserelated recommendations developed by the project
partners, the web-based information platform is divided
into general and phase-related parts. Figure 4 shows a
schematic representation of the website summarizing the
content structure of the information platform.
On the start page of the website, the user is received by an
image of the phase model (Figure 3). This acts as the
main control element on the website and serves as an
orientation aid for the user by highlighting the
corresponding phase on all pages. The other categories in
which the information on the website is divided are also
shown on the home page. These categories are derived

from the objective pursued in the research project – to
work out phase-related, multi-layered contents of the

Figure 3: Phase Model (Rexroth 2018, p.80).
planning, implementation and operation of a sustainable
construction. Essentially, these are relevant thematic
aspects and questions on sustainability, the presentation
of phase-adapted sustainability criteria as well as methods
and instruments. Content and structural modelling
references as well as generic proposals for building
requirements and criteria are supplementary categories
which, in addition to providing the user with general
information, can support him in his project work with
concrete references to sustainable building. Each of these

Figure 4: Content structure of the information platform.
________________________________________________________________________________________________
201
Proceedings of the 16th IBPSA Conference
Rome, Italy, Sept. 2-4, 2019

________________________________________________________________________________________________
categories can be called up continuously using the
corresponding controls in the left sidebar.
The user is thus already provided with an overview page
with general information (cf. first column of Figure 4) for
each category on the start page in order to familiarize
himself with the structure of the phase-related content.
The main control element provides the user with problemoriented access to the contents of the information
platform, for example within the framework of a concrete
construction project. In addition, he can jump directly to
the sustainability issues that are relevant for the phase in
which his project is currently being implemented. To do
this, he clicks on the corresponding phase on the round
main control element of the start page. Since the
knowledge content of the individual categories is assigned
to exactly one phase (cf. also the corresponding
information structure in the next subchapter), the listing
of the categories in the left sidebar also makes it possible
to call up a corresponding group of knowledge content for
a category in the website area for a specific phase (cf.
column for phase 1 in Figure 4). For example, a builder
who is inexperienced in sustainable construction wants to
find out how to build a sustainable building as part of a
project idea. Via the control element, hereto he switches
to the phase sector "01 Occasion and Initialization Phase".
The category "Organizational Recommendations"
addresses the target group of actors organizing the
process. Using the corresponding control element in the
left column bar, the client can display the respective
knowledge content as hints for his concrete project. Here,
for example, he is recommended to consult a
sustainability consultant for a coordinated integration of
sustainability topics
and their target-oriented
implementation in his project.
As an example, for more experienced user groups of the
information platform, a sustainability consultant who is
preparing an initial consultation with a potential builderowner also wants to switch to this phase sector and display
the knowledge content of the category "Generic Proposals
for Building Requirements and Criteria".
Since sustainability consultants often lack practically
implemented best practices in order to illustrate to
building owners how a sustainable building design can be
implemented holistically and integrally through targetoriented planning decisions in the individual phases of
building planning, construction and use, the information
platform provides experts in this category with generic
proposals for building requirements and criteria. The data
basis for the knowledge contents of this category is shown
schematically in Figure 5. The starting point is a tabular
list and assignment of individual aspects and
requirements. These are synthesized from the two
German sustainable building assessment systems BNB
and DGNB.
All criteria of the two systems were assigned to the phases
in which they appear relevant for the first time for an
optimized sustainable planned object from an idealtypical point of view as well as compared to the integral
practical experiences of the project partners. Thus, a list

of requirements and aspects of the first phase forms the
corresponding knowledge content displayed for this
category selected by the expert. In addition to the
prefabricated, phase-related filter, the website also offers
the experienced user the possibility to compile their own,
role- or target-related lists of criteria by means of further
deposited filtering of the tabulated content. As a basis for
conversation these further self-filtered lists can be
downloaded by the user by clicking a button that offers
exports as MS Excel table file and/or MS Word
document.

Figure 5: Website Input.
For the two categories presented above as examples in the
first phase, as well as the others, hints and best practices
are available for all phases in the information platform
and thus form a comprehensive repository of knowledge
content to support sustainable construction. The
knowledge content prepared in the sense of Integral
Planning can accompany sustainability consultants from
the first conversation with the client through to the use of
the building and give them an overview of relevant
sustainability topics (also qualified in the rating systems).
Technical and editorial implementation concept
To incorporate and update the knowledge content into the
web-based information platform, the following editorial
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concept was already implemented at the beginning of the
technical development so that contents could be entered
directly. One basis of the concept is the information
structure shown in Figure 6. The knowledge content is
thus based on a uniform data model that facilitates the
structuring of information and the consistent
representation of data in the information platform. In
order to fill the website, each project partner in the joint
project is given editorial access. With this, corresponding
concrete knowledge contents can be populated and
updated for the respective data models embedded in the
website structure.
Editing is made possible by access to different templates,
each of which represents the different types of knowledge
items as gap texts. Thus, the partners can bring in the
contents developed so far in the framework of the research
project, whereby the deposited relations of the data types
to the web page structure represent the knowledge items
at the correct place in the user interface of the information
platform.
Each knowledge content is subdivided into a basic
classification, which on the meta level necessarily
contains general characteristics such as the designation
and the assignment to a certain phase. At the basic
classification level, also further optional features can be
added, such as links to websites or documents on related
topics, as well as exemplary graphics.

Furthermore, each knowledge item can be assigned a
specialization. The purpose of this is to make the
knowledge item in its granularity more comprehensible
and attributable (Figure 6).
The individual categories into which the knowledge
content is divided are subdivided into the phase-related
results developed by the project partners for the focal
points identified in the chapter Methods (see above).
Depending on the image to be displayed on the
information platform, these findings respectively are
entered into different templates. These templates contain
their own specialized features according to the
specialization class, such as role names or phase-specific
lists, which represent filters of aspects and requirements
from the collaboratively created table with the synthesis
of the contents of different SBA systems.
The population of a concrete knowledge item for the first
building owner interview is described as an example
below. After registration, the editor can choose whether
he wants to specify an already entered knowledge content
and then publish it or create a new knowledge content. In
our example, the editor creates a new knowledge content.
He is now queried first for the general features of the basic
classification. The name "First building owner
discussion" of the new knowledge item is entered and
completed by the phase assignment "01 Occasion and
Initialization Phase" in the dropdown. In the following,

Figure 6: Information Structure of a knowledge item.
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the optional characteristics of the basic classification can
be supplemented and saved by inserting Web links,
graphics or documents. If he ends editing the entry after
this initial step, the knowledge content will be displayed
as “entered” but not published in his list. In order to
publish the knowledge content on the information
platform, one of the specializations for the knowledge
item must first be chosen in the second step. As a result,
the knowledge content is then clearly assigned to a
category and appears after its publication at the
appropriate place on the website. In our example, this
would
be
the
specialization
"Organizational
Recommendations". This activates further input fields in
the input mask in which the roles involved in the
discussion and thus the specialized features can be filled
in additionally by assigning them to "building owner" and
"sustainability consultant". Once all the relevant data has
been entered, the editor has the option of previewing the
knowledge item that has just been created and displaying
it on the website. He can then decide whether to publish,
save or edit the content.

Conclusion
The web-based information platform provides a
framework for integrating various aspects of
sustainability into the planning process at an early stage
in line with integral planning. This contributes to the fact
that the LCA domain, whose tools are able to contribute
predications for the environmental impact of planning
decisions, can be integrated into the planning process at
an early stage in a targeted manner. The information
platform presents process-related examples and
information for planning optimization, which the
specialist planner can incorporate into the planning
process. On the data technical side, hints for a data
exchange can be derived from this. For instance, basic
information on the planned object flows into the LCA
simulation tools as input, and their results then go back
into the planning process as a basis for decision-making.
The providers of SBA systems also recognize a great need
for the early improvement of planning decisions by the
previous practice of their building assessment and
therefore align the further development of their SBA
criteria on the early incorporation of LCA-relevant
information in the planning process as part of integral
planning. This precedes a further flow of information –
from the LCA domain to the evaluation on side of the
SBA systems – which is also being investigated as a case
of application in the research project BIM2LCA4IP and
stands against the background that building evaluation has
so far mainly taken place retrospectively.
Thus, in the current practice of sustainable building
assessment, an LCA is only created on the basis of the
prepared planning documents in the execution planning
phase. In contrast, in the previous phases, which ranged
from basic evaluation to approval planning, hardly any
statements are made concerning the LCA, although
therein planning decisions with the greatest impact on the
later construction are being made (Gantner, 2018). In

addition to the process-accompanied introduction of LCA
relevant information for the (early) optimization of the
building design, the biggest obstacle in the
implementation of sustainable buildings at present is the
sensitization of building owners even before the start of
the project. If the client only becomes aware of the
importance of environmental performance late in the
planning process, for example in the sense of an increase
in the value of real estate in terms of selling a building,
subsequent rescheduling in the sense of a sustainable
objective means considerable additional expenditure.
This can be remedied by specifying when which
granularity of information for an early LCA simulation is
important in the planning process, so that decisions based
on it can achieve high-quality design qualities in the area
of sustainability. For this purpose, a slenderer reference
work is created with the information platform as a
planning aid that can also be applied outside the scope of
elaborate certification efforts. In addition to the use case,
for example in the context of SBA in (prestigious) largescale projects, in the following two years after the end of
the research project the website to support integral
planning methods should therefore be provided, in
particular for the regular (finer-scale) planning practice
whose budget often does not allow a certification
involvement. Thereby, the edited contents can be
constantly adapted to the changing framework conditions
or according to feedback from planning practice through
editorial access in order to support future building owners
in their project and to disseminate holistic sustainable
thinking among the planner community.
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