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Life Cycle Assessment (LCA) has been established as an effective evaluation method for 
the environmental impact of buildings (Forth, Braun and Borrmann, 2019; Röck et al., 
2020). Integrating LCA into BIM offers a data-driven approach for embedding 
sustainability into the design process more efficiently (Horn et al., 2020), yet practical 
implementation remains fragmented and unstandardized. Persisting challenges include 
uncertainties in early-stage design, evolving project specifications, data availability and 
the complexity of buildings. (Potrč Obrecht et al., 2020; Tam et al., 2022) Although 
conceptual frameworks for BIM-LCA integration exist, there is a lack of process-oriented 
specifications that support iterative, data-driven LCA across design stages and align with 
regulatory certification systems. This paper contributes to scientific knowledge by 
identifying limitations of existing methods and developing a BIM-based workflow to 
enhance accuracy and efficiency of iterative LCA. A design-science methodology to 
quantitatively assess interoperability and sustainability is applied. Results of the 
conducted case study demonstrate the feasibility of integrating LCA in BIM throughout 
the design process, providing progressive refinement of GWP and PENRT metrics and 
compliance with the German QNG system, despite persisting challenges such as 
additional expense, uncertainties and required expert knowledge. The study also reveals 
significant potential for improvement of technical interfaces between BIM and LCA. The 
paper therefore presents a corresponding BPMN diagram, which serves as a foundation 
for the development of an Information Delivery Manual (IDM) for the use case of "BIM-
based LCA" and is intended to be incorporated into the German standardization process, 
while offering a blueprint adaptable to international systems. 

Keywords: BIM, LCA, BIM-LCA Integration, IFC, BPMN, Certification.

INTRODUCTION 
The Architecture, Engineering, and Construction 
(AEC) industry is central to global sustainability 
efforts, accounting for 37% of CO2 emissions 
worldwide (UNEP, 2024). The European Union has 
set the target of achieving climate neutrality by 
2050, with Germany adopting an even more 
ambitious trajectory, aiming for climate-neutral 
building stock by 2045 (Prognos AG, 2022). The 

realization of these objectives necessitates an 
array of disruptive, interconnected strategies 
(Prognos AG, 2022), with regulatory instruments 
playing an important role by providing 
benchmarks and mandating a comprehensive life 
cycle assessment (LCA) (UNEP, 2024).  

While LCA is a well-established methodology 
for quantifying environmental impacts in research 
(Basic et al., 2019), its practical application is 

Volume 1 – Confluence – eCAADe 43 | 365



impeded by multiple challenges including 
uncertainty, the lack of adequate technical 
interfaces, and high effort (Basic et al., 2019; 
Hollberg et al., 2020). This results in LCA being 
predominantly conducted at later project stages, 
preventing influence on major design decisions 
(Hollberg et al., 2020).  

In this context, the integration of LCA into BIM 
proved to hold considerable potential for 
streamlining sustainability assessments across 
project phases, particularly when supported by 
structured workflows and process automation 
(Teng et al., 2022).  

Existing studies on BIM-LCA integration 
mostly focus on conceptual frameworks or 
isolated technical integrations, often lacking 
holistic workflows applicable across design 
stages. Research on practical deployment of BIM-
LCA workflows remains fragmented, with 
significant gaps concerning interoperability, 
automation, and standardized data exchange 
mechanisms (Gantner, Lenz, et al., 2018; Fonseca 
Arenas and Shafique, 2023). There remains a need 
of applied, process-oriented specifications and 
case studies that support iterative LCA across 
design stages while aligning with regulatory 
assessment systems like the German QNG. 

This paper addresses these gaps by 
presenting a structured, iterative BIM-LCA 
workflow that supports automation and 
regulatory alignment. Unlike previous conceptual 
studies, a design-science methodology is applied, 
and the proposed workflow is validated through 
a detailed case study benchmarked against QNGs 
"significantly higher than average" standard 
(QNG PREMIUM). Based on this, a BPMN 
(Business Process Model and Notation) diagram 
with embedded feedback loops and defined 
exchange scenarios is developed as a foundation 
for the development of an Information Delivery 
Manual (IDM), providing the basis for defining 
specific information requirements for the 
identified exchange scenarios as well.  

STATE OF THE ART 
The adoption of LCA in the AEC sector continues 
to evolve, driven by the imperative of 
sustainability and increasing need for rigorous 
environmental impact quantification. Despite 
regulatory progress, substantial methodological 
inconsistencies, data transparency and 
accessibility limitations undermine the 
comparability and reliability of environmental 
assessments (UNEP, 2024). 

BIM and LCA integration 
The integration of LCA in BIM has been 
recognized in scientific literature for improving 
assessment accuracy and efficiency (Gantner, 
Lenz, et al., 2018; Forth, Braun and Borrmann, 
2019; Santos et al., 2019; Teng et al., 2022). 
Despite its potential, BIM-LCA integration faces 
multiple technical and methodological barriers. A 
primary challenge is the insufficient semantic 
enrichment of BIM models, which restricts 
automated sustainability analyses and informed 
decision-making (Santos et al., 2019). While BIM’s 
interoperability is often highlighted as an 
advantage, information loss during data 
exchange limits its effectiveness (Santos et al., 
2019). The lack of standardized interfaces and 
structured data organization within LCA tools 
aggravates workflow inefficiencies, leading to 
high effort and error-prone assessments (Horn et 
al., 2020; Zimmermann, Bruhn and Birgisdóttir, 
2021). While these limitations are well described 
in literature, studies focusing on standardizing 
interoperability and practical workflows for BIM-
LCA integration to address these issues remain 
scarce, retaining incomparable research LCA 
results and multiple varying assessment system 
frameworks. 

Data exchange in BIM to LCA workflows has 
been categorized by Wastiels and Decuypere 
(2019). While manual approaches, such as Excel-
based quantity take-off (QTO) workflows, remain 
prevalent, they are labor-intensive and prone to 
human error (Santos et al., 2019; Potrč Obrecht et 
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al., 2020; Tam et al., 2022). Emerging semi-
automated solutions, facilitating a user guided 
import process, often via IFC (Import of Geometry, 
IOG), LCA plugins or intermediate BIM viewers, 
have enhanced operational efficiency (Tam et al., 
2022). Fully automated workflows, where no user 
interaction is necessary, can be achieved with 
plugins or enriched BIM approaches. While 
enriched BIM and IFC based approaches are 
considered advanced and promising, they are 
mostly conducted in research with prototypical 
tools (Santos et al., 2019; Potrč Obrecht et al., 
2020; Tam et al., 2022), leaving a research gap on 
providing frameworks for LCA automation 
workflows applicable to industry stakeholders. 

LCA throughout design stages 
Currently, LCA is mostly performed in later project 
phases due to high workload, thereby limiting its 
potential in supporting design decisions (Potrč 
Obrecht et al., 2020; Tam et al., 2022; Teng et al., 
2022). Integrating LCA in early design processes 
can enhance the sustainability of projects, as 
early-stage decisions exert a profound influence, 
and continuous evaluation increases the accuracy 
of LCA results (Rexroth et al., 2018; Cavalliere et 
al., 2019). In literature, however, the definition of 
early stages often remains unclear, and a models 
level of development and information (LOD/LOI) 
or LCA assumptions are not stated, limiting 
replicability, comprehensibility and comparability 
of LCA results (Potrč Obrecht et al., 2020; Tam et 
al., 2022; Teng et al., 2022). Missing ontological 
and semantic alignment of BIM and LCA data, 
standardization, and uniform data structures 
further complicate the application (Ibid). 

Hierarchical structuring of building data in 
increasingly specific levels is proposed in several 
publications to enhance the granularity and 
accuracy of LCAs. Hollberg et al. (2020) and 
Gantner et al. (2018) suggest four stages, ranging 
from high-level building elements to detailed 
material compositions. In a case study in the Swiss 
context, Cavalliere et al. (2019) developed a multi-

level database approach, linking model LOD to 
design stages and LCA databases with increasing 
accuracy of data. While achieving accurate, 
continuous results for Global Warming Potential 
(GWP) (Cavalliere et al., 2019), the workflow 
facilitated a manual QTO approach.  

Continuous LCA evaluation is therefore shown 
to improve project sustainability, but its 
application in the industry remains limited by 
unclear definitions, varying model development 
levels, and high effort. Standardization and 
semantic alignment remain critical (Cavalliere et 
al., 2019; Potrč Obrecht et al., 2020). 

Existing tools and frameworks 
In 2021, Germanys BMWSB established the QNG 
seal, providing a legally compliant and structured 
assessment framework for LCA and certification in 
Germany while aligning with international 
sustainability imperatives.  

Since most BIM tools lack profound, standard 
compliant LCA functionalities, practitioners resort 
to external tools with limited data exchange 
capabilities, necessitating manual data transfer. 
This introduces inefficiencies and errors, 
enhanced by inherent inaccuracies in BIM 
modelling and quantity calculation (Forth, Braun 
and Borrmann, 2019). Furthermore, LCA tools 
frequently combine multiple data sources and 
vary in methodological assumptions, 
underscoring the need for high-quality, 
standardized background data, rigorous 
documentation and verification procedures to 
ensure reliability and comparability (Cavalliere et 
al., 2019; Forth, Braun and Borrmann, 2019; Tam 
et al., 2022). The frequent use of default values 
and placeholders compromise comprehensibility 
and reliability of results as well (Tam et al., 2022). 
Prevailing LCA tools either oversimplify, thereby 
compromising accuracy, or demand extensive 
domain expertise, making them inaccessible for 
widespread use (Fonseca Arenas and Shafique, 
2023; UNEP, 2024). 
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LCA Class  K1 100 (1300,6710) acc. QNG 
Indicators Global Warming Potential 

Primary Energy, non-renewable  
Area NFA (R), acc. DIN 277 
Period 50 years 
Entities KG 300 acc. DIN 276 

KG 400 base value acc. QNG 
Modules A1-3; B4; C3-4; D 
Database ÖKOBAUDAT 

 

To address these limitations, a holistic, 
integrated approach is essential to enhance the 
robustness and applicability of sustainability 
assessments in the AEC industry (Horn et al., 
2020). A crucial foundation is thereby the 
adoption of open BIM standards to facilitate 
broader implementation and data-driven design 
optimization (Horn et al., 2020).  

While Open BIM approaches via IFC provide a 
viable framework, its schema requires refinement 
to fully support automated LCA processes (Horn 
et al., 2020; Potrč Obrecht et al., 2020; Tam et al., 
2022), necessitating further research and 
development efforts. 

METHODS 
This study follows a design-science approach to 
develop and validate a structured BIM-LCA 
workflow. The methodology includes (1.) 
workflow structuring, (2.) iterative case-based 
testing using industry BIM and LCA tools, (3.) 
evaluation against defined metrics of 
interoperability and QNG compliance, and (4.) 
workflow modeling as BPMN to define roles, data 
exchange points, and optimization logic. 

The case study aims to validate whether the 
structured, continuous BIM-LCA workflow can 
help deliver regulation-compliant results using 
standard BIM authoring tools and LCA software 
while minimizing manual effort. The assessments 
are thereby performed during the design process, 
influencing material choice and design changes. 

Since LCA specifications vary depending on 
regulatory frameworks, the German context is 
addressed, as the governmental QNG regulations 
seek to establish a common framework and 
comparable benchmarks for different assessment 
systems, providing a broad foundation and 
applicability of results. The scope of the 
conducted LCA is listed in table 1, and the results 
are benchmarked against the QNG PREMIUM 
standard for GWP and non-renewable Primary 
Energy (PENRT) to validate the approach 
(BMWSB, 2024). Additionally, the interoperability 

is assessed by evaluating the share of correctly 
transferred and calculated model entities. 

The case study building is a four-story office 
building with 2900 m² net floor area (NFA) in total. 
The LOD evolution of the BIM model is shown in 
figure 1. Allplan 2024 is used as BIM environment, 
CarbonDesigner 3D and CAALA for LCA 
calculation. The tools were chosen due to their 
industry relevance and IFC compatibility. 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Proposed BIM to LCA workflow 
In the proposed process, project stages acc. to 
German HOAI regulation (LPH 1-8) are used to 
structure the design process and linked to LOD of 
the BIM model, specificity of EPD data and 
exchange processes (shown in figure 2), allowing 
for an evolution in LCA results.  

In the early design stages (LPH1/LPH2), 
surface models and general LCA values are used 
to inform conceptual decisions, structured as 
construction components along the definition of 
DIN 276’s first level (KG1). In LPH3, the IOG 
approach is used to transfer the LOD 200 BIM-
model to CAALA via IFC. Generic, average, and 
representative datasets from ÖKOBAUDAT are 
mapped. In LPH4, components are further 
specified as construction elements acc. to the 
second level of DIN 276 (KG2). 

Figure 1 
Case study BIM 
model LOD 
evolution 

Table 1 
Definition of LCA 
scope 
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In LPH5, layer-specific material mappings of 
specific EPD datasets are integrated. 

To achieve a holistic BIM approach, the 
associated specific LCA data (ÖKOBAUDAT 
material name, GWP value, and ÖKOBAUDAT 
UIID) is integrated in the BIM model. 

RESULTS 
To validate the successful application of the 
workflow, the progression of LCA results 
throughout the case study is depicted in figure 3. 
A continuous decrease in GWP and PENRT values 
was observed up to LPH4, while a slight increase 
occurred from LPH4 to LPH5. GWP and PENRT 
values for module D thereby fall below the QNG 
requirement in LPH4, while the results for LPH3 
and LPH5 achieve the required value. Notably, 
CAALA results do not provide quantitative 
information on deviations and uncertainties. 

IfcBuildingElement subtypes in the BIM model 
were checked for correct import into the LCA 
software, as shown in table 2. 4 
IfcBuildingElement subtypes were thereby not 
supported, accounting for 28% of the total 
volume of model components in LPH5. This 

necessitated substantial effort and workaround 
solutions by reclassification of those entities. 

Despite the advantages of an open BIM 
approach, a primary technical limitation therefore 
remains the incomplete compatibility of IFC-
based data exchange for LCA. Workarounds were 
necessary to maintain data integrity and allow for 
a comprehensive LCA.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 
Data structure for 
evolutionary LCA 
evaluation 

Figure 3 
LCA results of the 
case study: 
(left) GWP 
(right) PENRT 
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Type X/- Vol. [m³] % 
IfcBeam - 163,87 5,5 
IfcColumn X 105,57 3,6 
IfcCovering - 548,79 18,5 
IfcCurtainWall X 0 0 
IfcDoor X 12,27 0,4 
IfcFooting - 92,42 3,1 
IfcRoof X 415,43 14,0 
IfcSlab X 681,1 23,0 
IfcStair - 12,1 0,4 
IfcWall X 880,89 29,7 
IfcWindow X 52,83 1,8 

 

Although LCA attributes could be embedded 
within BIM models as user defined attributes, the 
LCA tools did not inherently recognize them, 
revealing gaps in IFC standardization and limiting 
the leveraging of an enriched BIM approach. The 
implementation in this case study therefore 
remained constrained to a semi-automated 
approach, necessitating manual mapping of 
environmental data to BIM-derived quantities 
within the LCA software. While this increased 
process control, it also added considerable effort. 

In general, the proposed workflow 
demonstrated its applicability in integrating LCA 
into BIM-based design processes. While non-
uniform LOD development of components and 
limited data availability complicate continuity in 
LCA evaluations, the structured alignment of 
model LOD and LCA datasets across project 
phases enables progressive refinement of 
sustainability metrics, improving decision quality 
and laying the groundwork for automated, 
verifiable BIM-LCA integration applicable in 
certification contexts. Additionally, the structured 
workflow modeling reduces process ambiguity 
and increases reproducibility in LCA-BIM 
integration. 

The analysis of workflow implementation 
revealed key best practices to improve efficiency 
and ensure broader applicability. Embedding LCA 
attributes within BIM models streamlines future 
automation and minimizes manual mapping 
efforts. To avoid misclassification in the LCA data 
mapping due to discrepancies in BIM 
nomenclature and LCA databases (ÖKOBAUDAT), 
separate attribute sets should be defined, 
ensuring structured naming in the BIM 
environment and correct names linking to the 
LCA database. Well-documented conventions not 
only improve manual mapping efficiency but also 
pave the way for interoperability and automation, 
enhancing data clarity and comprehensibility. 

Performing material quantity calculations 
within BIM authoring tools enhances accuracy 
and prevents inconsistencies across platforms. In 

the IFC based workflow, it is therefore imperative 
to transfer the quantities next to the definition of 
object type, material, and classification attributes 
to identify each component.  Modeling of multi-
layer components enables specific material 
mapping and evaluation. In the case of this study, 
this also allowed importing multi-layered 
components in CAALA as a single entity, reducing 
the granularity for early design stages. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
The proposed LCA workflow has proven effective 
in supporting decisions throughout the design 
process, however, its reliance on manual mapping 
and the limited compatibility of IFC-based 
exchanges underline the need for further 
advancements. While the workflow in general is 
applicable to all building types, the existing 
limitations impede the feasibility of rapid 
sustainability evaluations, rendering widespread 
industry adoption economically unviable 
especially for small scale projects. A fully 
automated approach remains an aspirational 
goal, requiring refinement in both BIM modelling 
practices and LCA software functionalities. 

The tendency of overestimation of LCA results 
in early design stages was less pronounced in this 
study compared to previous research (Cavalliere 
et al., 2019). Integrating sustainability 
assessments in early project phases instead of 

Table 2 
Correct import of 
IfcBuildingElement 
subtypes with 
their share in the 
case study 
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retrospective evaluations likely guided design 
choices toward environmentally favorable 
solutions, reducing the need for subsequent 
modifications. Additionally, the narrowly defined, 
site-specific boundary conditions in the case 
study project may have constrained variability in 
design alternatives.  

The increase of GWP and PENRT from LPH4 to 
LPH5 hints at construction elements or layers not 
evaluated in earlier design stages due to lower 
modeling resolution, as quantities of materials 
usually decrease when modeling in higher level of 
detail. This showcases the need for uncertainty 
analysis of LCA calculations to inform decision-
making, especially in early design stages. Further 
research should include this in continuous BIM-
based workflows to enhance precision and 
comparability. 

The prevalent reliance on software-specific 
naming conventions and classification structures 
currently hinders scalability and automation. This 
underscores the need for a more standardized 
and automated approach to BIM-LCA workflows, 
proving the potential of LCA data enriched BIM 
models. 

While the workflow was validated against 
German QNG requirements, its structure aligns 
with broader international frameworks such as EN 
15978 and ISO 21931. The proposed information 
delivery and process mapping methods can 
therefore be adapted to other national 
sustainability schemes with comparable data and 
certification needs. 

The semi-automated mapping via IFC 
revealed both efficiency potential and a need for 
improved schema support. Currently, there is no 
fully developed IFC-based interface available in 
the German or international context to connect 
BIM-based building modeling with process 
accompanying LCA and sustainability certification 
tools. Thus, expanding the IFC schema is a 
fundamental step toward improving 
interoperability, enabling seamless data transfer 
and more efficient evaluation processes. 

OUTLOOK 
Various standardization processes relevant in this 
context are currently in development with 
contribution from the authors. 

The VDI 2552 Building Information Modeling, 
Part 11.4: “BIM-based Life Cycle Assessment; 
Information Exchange Requirements” guideline 
defines exchange requirements based on existing 
BIM standards for the German context (QNG and 
ÖKOBAUDAT) on a superordinated and general 
level as a first step. Publication is planned for late 
2025. 

The buildingSMART Expert Group “BIM and 
Sustainability” worked over the last years under 
the chair of one of the authors on a more detailed 
specification of different use cases in the context 
of "BIM-based Life Cycle Assessment." The 
specification of IDMs, supporting the 
implementation of sustainability quality seals too, 
is also expected by the end of 2025 to be used for 
the technical implementation in the IFC standard.  

As a contribution to these standardization 
efforts, the BPMN diagram shown in figure 4 has 
been developed by the authors (available at 
https://is.gd/9AxzsH for better readability). It 
specifies the processes for data exchange 
between BIM and LCA, as well as for (QNG) 
certification, structured according to the involved 
stakeholders. Additionally, it defines concrete 
data exchange points in the process that refer to 
specific information requirement tables for these 
exchange scenarios. Beyond mapping 
responsibilities and the general process, the 
BPMN includes conditional logic that flags 
insufficient model information, enabling early-
stage corrective actions in feedback loops. This 
supports decision-making efficiency and reduces 
rework cycles. 

The general process starts with deriving the 
project’s requirements specification from the 
client's user requirements, along with the 
architect advising on relevant LCA and 
certification scenarios.  
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In the first scenario, the achievement of 
sustainability goals is ensured through planning 
accompanying LCA without certification. The 
scope of assessment, including the life cycle 
phases and modules acc. to DIN EN 15978-1, is 
based on the architect’s recommendations and 
commission of an LCA expert. The BPMN diagram 
also maps the BIM coordination processes: Once 
the relevant planning stage is reached and one or 
more design variants to be assessed are available, 
they are incorporated into the BIM model (server). 
The BIM coordinator verifies whether the 
available model data is sufficient for LCA, requests 
and integrates additional specialist information if 
needed and sends it to the LCA expert. The file 
symbol linked to the notification in the diagram 
refers to a specific table defining the required 
quality of LCA input data, such as information 

objects, properties, and references (e.g., to BIM 
property servers or EPD databases). After the LCA 
is conducted and technically approved by the 
architect, the results are returned to the BIM 
coordinator and integrated into the BIM model. 

If design changes are necessary due to 
insufficient LCA results, an adjustment loop 
involving the architect and specialist planners 
takes place before the updated version is 
reintegrated into the BIM model for further LCAs. 

The second scenario shows commissioning 
certification after planning completion and 
approval (as-built certification). An auditor or 
sustainability consultant is responsible for 
preparing and coordinating the QNG certification 
of the building, represented by the as-built BIM 
model. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 4  
BMPN diagram 
specifying BIM-
LCA-certification 
processes 
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He ensures compliance with sustainability 
requirements in collaboration with the planners. 
The auditor receives the approved as-built model 
with defined content for certification from the 
BIM coordinator. This includes required QNG 

certification information, e.g. LCA results, next to 
LCA input data. The mandatory LCA process 
within QNG certification follows a similar 
approach to the earlier LCA scenario, but with the 
as-built BIM model only. 

Figure 5 
Condensed 
overview of 
structured 
information 
requirement QNG 

Table 3: Input (QNG) Certification (condensed and simplified) 

Reference Level Required Information Explanation Specific Data & Metrics 

Project Level Project Description General data on the 
construction project 
(location, use, objectives) 

Project name, location, client, 
building type, usable area 

 
Sustainability Strategy Planned measures to 

achieve sustainability goals 
Sustainability certificates, targeted 
energy efficiency class  

LCA Results Environmental assessment 
over LC (Modules A1–A3, 
B4, C3, D) depending on 
spec. Certification System 

GWP, primary energy demand, 
PENRT, ODP, AP, EP, resource 
consumption 

 Referenced Material 
Information 

Material properties, 
recyclability, environmental 
indicators 

Product data sheets, 
environmental product 
declarations (EPD) 

Building Level Area Data Geometry and Area Data Gross floor area, net floor area, 
room heights  

Energy Concept and 
Demand (DIN 18599, 
PHPP) 

Measures for energy 
efficiency and supply 

Heating demand (HWB), cooling 
demand, final energy demand, 
share of renewable energy 

Zone Level Usage Profiles Definition of zones with 
usage type and climate 
requirements  

Usage type (office, residential, 
commercial, etc.), occupancy 
density, operating hours, indoor 
temperature requirements 

 Occupancy Density Number of people per m² 
for usage scenarios 

User requirements, BIM 
 

Indoor Climate 
Concepts 

Planning of thermal and 
ventilation conditions 

Air exchange rates, CO₂ 
concentrations, temperature levels 

Building Component Level 
  

Opaque 
Components 
(Walls, Roofs 

etc.) 

Material Composition Information on building 
materials, layer structure, 
properties 

Detailed layer structures with 
Material type (Reference to entry 
on project level), material 
properties, insulation type, layer 
thickness, fire resistance class  

U-Values Thermal insulation of 
building components 

U-value in W/(m²K), thermal 
conductivity λ 

Transparent 
Components 

Glazing Types Glass type, coatings, energy 
performance values 

g-value, U-value, light transmission 
factor 

(Windows, Glass 
Facades) 

g-Values Total energy transmittance 
for solar radiation 

g-value [%] 

Mechanical, Electrical & Plumbing (MEP)   
Heating, Ventilation, 
and Cooling Systems 

Description, efficiency, 
control 

System type (e.g., heat pump, 
district heating), seasonal 
performance factor (SPF), COP 
value  

Lighting Systems Light sources, control 
systems, energy 
consumption 

Luminous efficacy (lm/W), 
illuminance (lx), control concept 

 
Water Supply and 
Disposal 

Concepts for water usage 
and reuse 

Water consumption (l/m²*a), 
rainwater utilization (yes/no), gray 
or black water treatment 
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In the third scenario, the processes are 
combined, facilitating planning accompanying 
LCA for certification.  

Figure 5 provides as an overview a simplified 
and condensed extract of the information 
required for QNG certification (table 3 in diagram 
of figure 4) including LCA results. It is structured 
according to different reference levels, from the 
overall project, to the building level, down to 
zones, and component-specific information. 

The BPMN-based process model and the 
definition of process-specific information 
requirements form the basis for an IDM. Initially 
formulated in a data-standard-neutral manner, it 
serves as Exchange Information Requirements 
(EIR) (acc. to ISO-19650), forming a foundation for 
contractual agreements in planning projects. 
Additionally, it provides a blueprint for 
integrating these requirements into the open-BIM 
data standard IFC, ensuring precise assignment of 
information and properties to reference objects 
within the BIM schema. 
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