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The role of building information modelling
in the implementation of sustainable, environmentally friendly,
and social infrastructure projects

Abstract. The realities of the 215 century in the context of overpopulation, political changes and economic challenges
require the development and implementation of infrastructure projects that ensure the sustainability of resource
use and have a minimal negative impact on the surrounding natural ecosystems. The purpose of this study is to
substantiate and evaluate the main aspects of Building Information Modelling its possibilities and its advantages in the
construction of sustainable infrastructure in the context of energy efficiency, balanced use of resources, implementation
of environmentally friendly technologies, improvement of the principles of landscaping and improvement of people’s
quality of life. A number of general theoretical research methods were used, in particular: the methods of analysis and
synthesis, the method of interviewing, the method of deduction and induction. The analysis of scientific articles showed
an insufficient number of publications that reveal the features of the use of modern information modelling technologies
in the design of environmentally safe, sustainable and socially responsible infrastructure. The study described the overall
impact of Building Information Modelling on the environmental aspect of infrastructure activities. The peculiarities of the
application of Building Information Modelling technology in environmental impact assessment were substantiated. The
social aspect of information modelling of infrastructure projects was also analysed. The importance of building modelling
using integrated approaches for safety assessment and management decision-making was emphasized. The problems in
the processing of Building Information Modelling model information, which mostly concern socio-technical aspects, were
revealed. The structure of the methodology of information modelling of buildings was substantiated in the context of a
significant reduction of harmful emissions, energy saving, the use of environmentally friendly technologies and materials.
The practical significance of the study lies in the integration of information modelling into the processes of construction,
planning, monitoring and risk management in the long term, which allows to ensure the effective implementation of
projects and the avoidance of environmental, technical and social problems in the future

Keywords: integrated technologies; ecological monitoring and assessment; energy efficiency; digital innovation; risk
and security

INTRODUCTION
With the enlargement of the European Union to include sewer, civil engineering, and pipeline construction. These
new member states, a wide range of infrastructure network  developments are in line with global efforts to make in-
planning has emerged, encompassing areas such as road, frastructure projects more sustainable, environmentally
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friendly, and socially responsible. In this context, Building
Information Modelling (BIM) plays a crucial role by form-
ing the core of the planning and construction process and
enabling comprehensive monitoring of the construction
project at all stages. The relevance of this research is driven
by the need to educate engineering firms and other stake-
holders on the potential benefits, challenges and wider
implications of implementing BIM in infrastructure devel-
opment. Promoting a comprehensive understanding of the
synergistic relationships between BIM and Environmental,
Social, and Governance (ESG) criteria is extremely impor-
tant for sustainable infrastructure development.

Digitalization has also become increasingly important
in the construction industry since 2010s. As digitaliza-
tion has progressed, BIM has established itself as a meth-
odology that goes far beyond a simple software program
(Prokopenko & Povolotskyi, 2022). Unlike traditional 2D
planning, BIM offers the integration of time (4D), cost
(5D), sustainability aspects (6D) or facility management
information (7D) outside the 3D model, enabling more
efficient management construction projects and provides
transparency of documentation for decades, as noted by
R. Charef et al. (2018).

The methodological basis of BIM in the context of a
complex process includes the creation and management
of digital models of buildings or infrastructure measures
according to the rationale of S. TheifSen et al. (2020). BIM
models contain more detailed information such as soil lay-
ers, planned pipe layouts, or even specific product sheets
for specific components.

Infrastructure planning encompasses a variety of as-
pects, from the design of large transportation networks to
the planning of utility systems, according to data analysis
by A. Sharafat et al. (2021). These projects are often highly
complex and involve a large number of interfaces with oth-
er trades, some of which cannot be easily integrated into
a BIM model. For example, there is still a lack of options
for integrating information on the ground conditions into
the BIM model, as soil experts, for example, deliver their
results as written reports and not as a visual BIM model.

Old existing underground pipelines are often unreli-
able and, in some cases, only available as old paper plans.
Especially for large linear structures, many BIM software
tools are not yet (as of 2024) designed to accurately display
global coordinate systems such as Universal Transverse
Mercator. Therefore, the integration of BIM methodology
into these processes is a complex task that requires ad-
aptation of existing BIM tools and practices according to
the research of M.Q. Huang et al. (2020). This adaptation
should take into account both the specific requirements of
infrastructure projects and the existing working methods
of the involved stakeholders.

A key aspect of using BIM in infrastructure planning,
according to the statements A.M.I. Raouf & S.G. Al-Gham-
di (2018), is the consideration of the long-term perspec-
tive. Infrastructure projects often have a very long-life
cycle, and decisions made during the planning phase have
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long-term consequences. Therefore, the ability of BIM to
cover and model the entire project life cycle is extremely
important. This includes consideration of aspects of sus-
tainability, long-term maintenance and operation costs,
and adaptability to future needs and technologies.

Thus, BIM plays a key role in the implementation
of sustainable, environmentally friendly infrastructure
projects. However, there are aspects that require more
attention and further research, in particular: integration
of energy efficiency in modern engineering and planning
solutions, ensuring the principles of inclusiveness in pro-
jects, environmental assessment and rational choice of
building materials, social responsibility of infrastructure
projects. The purpose of the study was to substantiate the
BIM and ESG criteria in the context of a balanced part-
nership and to promote a sustainable, holistic approach
to the implementation of infrastructure measures, tak-
ing into account the principles of resource conservation,
management efficiency, the use of renewable energy
sources, improving safety, working conditions and social
responsibility.

MATERIALS AND METHODS
Aliterature review and qualitative expert interviews, which
were analysed using the structuring of scientific content,
were two main methods in this article. The combination
of these methods enables a comprehensive analysis that
provides both theoretical knowledge and practical insights
into the application of BIM about ESG issues. The research
questions guiding this study are:

1. RQ1: How can BIM help to improve the environ-
mental sustainability of infrastructure projects?

2.RQ2: How can BIM be used to promote social aspects
such as occupational safety in infrastructure projects?

3. RQ3: How does BIM influence transparency and
communication between stakeholders in construction
projects?

The qualitative literature analysis followed a system-
atic approach proposed by A. Fink (2019) and is divided
into six steps:

1. Defining the research questions.

2. Selection of suitable databases.

3. Definition of the search terms.

4. Definition of the research period.

5. Definition of selection criteria.

6. Conducting the analysis.

Scopus, Web of Science, Google Scholar, and IEEE
Xplore databases were used during the study to create a
comprehensive database for deductive qualitative content
analysis. The search terms included key concepts such as
“BIM”, “infrastructure”, “ESG”, “environmental sustain-
ability”, “occupational safety”, and “transparency” and
were used in various combinations to identify the relevant
literature (Fig. 1). Particular attention was paid to linking
these terms with BIM. In addition, care was taken to en-
sure that the literature also dealt with the consideration
of infrastructure measures.
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Figure 1. Search string and databases

Source: compiled by the author

The time period for the study was set from 2007 to
December 2023 in order to capture the developments and
applications of BIM since its introduction in Europe. The
sources analysed included primarily scientific articles and
project presentations that contained at least one of the
ESG keywords. The use of different search strategies — from
keyword and free text searches to targeted searches in ti-
tles and abstracts — made it possible to capture a broader
range of information. This method made it possible to gain
deep insights into existing research and to identify pat-
terns and gaps in the current literature, which is essential
for answering the research questions.

Qualitative expert interviews were conducted to fur-
ther deepen and validate the insights gained from the liter-
ature analysis. These interviews served to capture current,
practice-based knowledge and experiences that may not yet
be fully reflected in the academic literature. This approach
is particularly valuable in gaining a deeper understanding
of the practical application and challenges of BIM in rela-
tion to ESG issues in infrastructure planning. The selection
of experts focused on experience in infrastructure plan-
ning using the BIM method. This included experts from
different hierarchical levels in engineering firms — from
management level to project engineers — as well as experts
from cooperating companies, such as consulting firms
and software vendors. Limiting the sample to the areas
of transport infrastructure and water supply and disposal
enabled a focused and in-depth analysis with regard to in-
frastructure planning (Huang et al., 2022; von Soest, 2022).

During the interview, the main principles and provi-
sions of the code of ethics were applied. In particular, the
diversity of the respondents, mutual respect, the oppor-
tunity to express themselves in the language that is most
convenient to master, the protection and confidentiality
of information in accordance with local and internation-
al ethical standards, the avoidance of any forms of dis-
crimination based on gender, race, age, disability or oth-
er factors were taken into account factors (Global Code of

Total articles found 497

——> Excluding duplicates 234

Ethics, 2021). The interviews were conducted to the point
of theoretical saturation, with a total of 19 expert inter-
views conducted. The interviews were based on a careful-
ly developed interview guide containing ten open-ended
main questions in four thematic blocks. These questions
served as conversation starters and were supplemented by
specific follow-up questions to deepen the discussion and
obtain more detailed information. The interviews were re-
corded and then transcribed to ensure a precise and com-
prehensive analysis. The interviews were analysed using
MAXQDA software (Kuckartz & Réadiker, 2019), which en-
ables efficient and systematic analysis of both the quali-
tative and quantitative elements of the interviews. While
the qualitative analysis focused on summarizing and inter-
preting the content, MAXQDA also supported the quanti-
tative frequency analysis by making the frequency of cer-
tain themes and opinions visible. This combined method of
analysis helped to present a more complete picture of the
different perspectives and experiences.

The results were presented descriptively and then
critically examined to highlight both the potentials and
challenges of BIM in the context of ESG in infrastructure
planning. The use of MAXQDA ensured a high level of
transparency and traceability in data processing and eval-
uation, which is essential for the credibility and reliability
of the study results.

RESULTS

The overall results of the literature research on the influ-
ence of BIM on ESG in infrastructure measures are shown
in Figure 2. After removing duplicates and a subsequent
examination of the abstract and full text, 20 publications
were found and thoroughly analysed. The deductive key-
words were not discussed directly in the articles found,
which is why an inductive categorization was carried out
first, in which categories were derived from the texts. The
inductive categories were then assigned to the superordi-
nate categories (Table 1).

——> Evaluating the title and abstract
|

\

After preselection 86

——> Evaluating the full text 47

o

Full text selection 20

Figure 2. Systematic literature search

Source: compiled by the author
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Table 1. Deductive and inductive categorization

Deductive

Inductive
Sustainability in infrastructure projects

BIM in the context of sustainable buildings

BIM in environmental assessment

Digital twin in sustainability assessment

Environmental sustainability, environmental impact, green
building

BIM for energy-efficient construction

Road design through shadow analysis

CO, savings through sustainable building approaches

Integration of environmental assessment into the design process

Material selection and CO, footprint

Factors that influence social collaboration in BIM projects

Safety in educational institutions

Prevention of accidents at work

Workplace safety, social responsibility

BIM for safety assessments

Use of technology for safety in the workplace

Humanistic approach to infrastructure management

Data Governance Act

Adapting to future requirements and uncertainties

Governance, transparency, stakeholder communication

Challenges in the processing of BIM model information

Communication efficiency through BIM

Implementation of BIM in communication networks

Source: compiled by the author according to J.A. Aranda et al. (2021), M. McPherson et al. (2022), G.T.N. Veerendra et
al. (2022), A. Laali et al. (2022), C.X. Hui et al. (2023), Z. Yang et al. (2023), N.F. Arenas & M. Shafique (2023)

The results of the literature analysis showed an un-
expected distribution of the thematic focus of the arti-
cles with regard to infrastructure measures. Although
the primary aim of the analysis was to identify litera-
ture explicitly dealing with infrastructure measures, the
study revealed a lack of articles directly focused on this

area. Specifically, the analysis revealed that only 35% of

the articles analysed dealt explicitly with infrastructure
measures. Interestingly, although 25% of the articles
contained the keyword “infrastructure”, they referred to
infrastructure-related building construction, such as hos-
pital buildings. While these articles provided relevant in-
sights, they did not focus primarily on infrastructure in

45%
40% 35%
35%
30%
25%
20%
15%
10%

5%

0%

Infrastructure

Building construction

the narrower sense. In addition, 40% of the articles were
classified as thematically neutral. These articles covered
topics that are relevant to both infrastructure measures
and other areas in a broader context. This category of
articles therefore offers potential starting points for the
application of BIM in different contexts of infrastructure
planning and development.

A graphical representation of this distribution is
shown in Figure 3. These results illustrate the thematic
focus of the articles found in the literature and highlight
the need to intensify research in specific areas of infra-
structure interventions in order to better understand the
application and impact of BIM in this sector.

40%

25%

Neutral

Figure 3. Thematic focus of the literature examined

Source: compiled by the author

Given the thematic limitations identified within the ex-
isting literature with regard to specific infrastructure meas-
ures, there is a need to broaden the perspective and tap into
additional sources of information. That is why qualitative
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interviews of respondents play akeyrole in the results of this
study. These interviews offer the opportunity to gain prac-
tical and detailed insights into the impact of the BIM meth-
od on ESG issues in the context of infrastructure projects.



Influence of BIM on the environmental aspect of infra-
structure measures. BIM enables significant progress in
the context of sustainable buildings. By integrating BIM
into the design and construction process, more environ-
mentally friendly materials can be selected and used more
efficiently, contributing to a significant reduction in car-
bon emissions. This is reinforced by the integration of Life
Cycle Assessments (LCA) and energy efficiency analysis
into BIM processes, leading to a reduction in carbon emis-
sions (Wang, 2022).

BIM has a substantial influence on the environmental
aspect of infrastructure measures. The adoption of BIM in
infrastructure projects can lead to several environmental
benefits and improvements (Fig. 4).

Sustainable
design and
/ analysis \
Ecosystem Epergy
i efficiency and
A erformance
and restoration pel !
simulation
Carbon Material
footprint selection and
reduction lify cycle
assessment
Waste
reduction and
construction
optimisation

Figure 4. The main aspects of the impact of BIM
on the environmental aspect of infrastructure measures
Source: compiled by the author according to Y. Yang et
al. (2021), A. Rodriguez-Amigo et al. (2022), A.R. Nasab et
al. (2023)

BIM enables the evaluation of materials and compo-
nents based on environmental criteria LCA tools integrat-
ed into BIM software help assess the environmental im-
pact of materials throughout their life cycle, aiding in the
selection of more sustainable options (Chen et al., 2023;
Kalajian et al., 2023). The adoption of BIM in infrastruc-
ture measures contributes significantly to addressing en-
vironmental challenges by promoting sustainable design,
optimizing construction processes, and facilitating ongo-
ing environmental monitoring and management. This re-
sults in infrastructure projects that are not only efficient
and cost-effective but also environmentally responsible
and resilient. By using BIM technologies in environmen-
tal impact assessment, it becomes possible to enable or
optimize the energy-efficient integration of construction
measures and materials, which leads to a further reduction
in overall energy consumption (Shalbolova et al., 2021).
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BIM thus offers an opportunity for an in-depth assessment
of the sustainability and environmental impact of meas-
ures, which contributes to the environmentally conscious
implementation of infrastructure projects. Also related to
BIM is the so-called digital twin, which enables realistic
simulation and analysis, providing precise insights into
environmental impacts and life cycle costs. This technol-
ogy not only supports a comprehensive assessment of the
environmental impact of projects, but also enables agile
adaptation to changing environmental conditions and re-
source availability (Borjigin et al., 2022).

BIM, in combined with a geographic information sys-
tem, can make environmental impact assessments more
efficient, as environmental data and information on ex-
isting animal and plant species can be used to optimize
the consideration of structure in the environment and as-
sessment options. also, more efficient. For example, when
building a new road, one might study how the road should
be built to avoid the need to relocate animal species. It
may also be possible to study how the integration of a new
road will affect the environment in the long term, in which
areas compensation measures for animals are needed, or
whether compensation measures for plants need to be
created (Noor et al., 2022; Moudgil et al., 2023). By inte-
grating BIM into the design and construction process, en-
ergy consumption and CO, emissions can be significantly
reduced, leading to a more efficient use of resources and
a reduction in environmental impact. This methodology
supports the development of smart cities by providing in-
telligent solutions for energy management and resource
optimization.

The social impact of BIM in infrastructure projects. As a
result of interviewed respondents, in particular engineers,
designers, planners, it was established that BIM has a sig-
nificant social impact on infrastructure projects, affecting
various stakeholders and aspects of project development.
However, the use of information modelling technologies
has both advantages and disadvantages from the point of
view of social perception. The social impact in BIM projects
is influenced by factors such as management commitment,
guidelines, work process manuals and individual willing-
ness to adapt to digital practices. Effective collaboration is
promoted through the integration of BIM execution plans.

The respondents describe that it is necessary to cre-
ate an awareness of BIM, especially at senior manage-
ment level. The respondents describe that the switch
from conventional planning to BIM results in additional
work, particularly in the earlier service phases, which also
increases the working time of employees in these initial
phases. The modelling of the buildings requires more time
at the beginning, which must be taken into account by the
managers. It is important to make certain internal deter-
minations and to allow more time for the initial planning
phases in particular and to communicate this information
to all employees and clients. It is also necessary to con-
sider the higher costs of training and software and to be
prepared to invest in staff training.

Architectural Studies, 10(1) 73 »
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The respondents emphasize the importance of BIM,
particularly in relation to safety assessments and decision
making. The focus is on using BIM for visualization, un-
derstanding and transparency in construction projects, as
well as combining it with multi-criteria decision-making
methods to incorporate environmental metrics and social
factors into the decision-making process. The implemen-
tation of BIM-based systems helps to minimize fall hazards
and accidents in the construction industry. Early identifi-
cation of hazards and alternative design recommendations
are key elements to increase occupational safety. BIM sup-
ports safety assessment and decision-making through vis-
ualization and transparency. This includes the integration
of LCA and multi-criteria decision methods to systemati-
cally incorporate safety aspects into the planning process.
In this way, BIM can be used to identify and manage safety
risks in construction projects with many interfaces.

The respondents also describe that with the BIM
methodology, the number of workers required on the
construction site can be determined more efficiently, and
the exact knowledge of the areas and masses required on
the construction site can also be used to more accurately
check how many workers are required on the construction
site. The timeline of the construction project can also be
tracked in the long term and potential safety gaps and
problems can be identified so that problems can be ad-
dressed at an early stage and, for example, additional em-
ployees can be provided so that the project does not have
to be overloaded or postponed.

In one of the case studies, the use of virtual fences
to prevent accidents at work using Bluetooth Low-Ener-
gy is being used. To prevent accidents, the areas on the
construction site are evaluated according to the safety as-
pect and it is determined which areas may not be entered
during certain construction phases. Such system can be
integrated cost-effectively and easily into the BIM meth-
od (del Carmen Rey-Merchéan et al., 2021). In addition,
C.M. Chang et al. (2023) emphasize the humanistic ap-
proach in infrastructure management. This approach ex-
pands the focus of BIM beyond technical and environmen-
tal aspects to also consider social factors in the planning
and execution of infrastructure measures. BIM supports
efficient coordination and communication between the
various employees, promotes transparency and enables
the participatory design of projects that are both environ-
mentally friendly and socially responsible.

3D modelling makes it easier for employees to read
the plan. It is no longer necessary to display three differ-
ent plans from three different perspectives. In infrastruc-
ture planning in particular, it is becoming increasingly
common for employees to find it difficult to understand
longitudinal plans in particular, because collisions are
not always immediately recognizable in conventional 2D
plans. In addition to improving understanding, BIM mod-
elling also provides greater transparency, as all employees
can access the same model and can highlight any problems
or errors directly in the plan.
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DISCUSSION

This study examines the role of BIM in the implementa-
tion of infrastructure measures, with a focus on the inte-
gration of ESG criteria. The results show that BIM plays a
key role in promoting sustainability, which is confirmed by
the articles analysed. Thus, BIM can help to achieve ESG
goals in infrastructure development. It not only promotes
environmentally friendly and social construction practices,
but also strengthens governance structures in construc-
tion projects. The integration of BIM into construction and
planning processes can make a significant contribution to
achieving sustainable goals. When examining the impact
of BIM on governance, particularly in the area of data gov-
ernance, the integration of BIM has a significant impact on
the management and regulation of data in construction
projects. The article by B. Weber et al. (2023) provides in-
sights into the evolving legal framework for data sharing in
BIM processes. At the same time, the impact of the Europe-
an Data Management Act on common data environments is
important, which requires a reassessment of existing data
exchange models in the construction industry. In addition
to the role of BIM in data governance, as described by the
authors, BIM plays an essential role in adapting to future
requirements and uncertainties.

According to these research results, it is followed the
view that small and medium-sized engineering companies
can find it difficult to manage large amounts of data. How-
ever, there is a downside to managing large volumes of data
for large infrastructure projects, as they typically require
much more storage space than smaller buildings. In infra-
structure planning, projects are often 40 km long, where-
as in building construction, buildings are often limited to
much smaller areas. Data protection is also a major con-
cern for information modelling professionals; guidelines
and specifications are needed to define how data should be
shared with other parties involved in the project. In addi-
tion, it is necessary to clearly regulate the procedure for
transferring data if planning is transferred to another office
or the performing construction company at a later stage in
the provision of services. The challenges in processing BIM
model information relate in particular to the socio-techni-
cal aspects, as highlighted by P.N. Gade & K. Svidt (2021).
Their research shows that lack of flexibility and transpar-
ency in BIM systems can lead to difficulties in practice.
This highlights the importance of developing BIM systems
that are not only technically advanced but also adaptable
in terms of user needs and ever-changing project require-
ments. This also makes it clear that governance in the BIM
context must include not only data management, but also
the consideration of socio-technical dynamics.

The present research results highlight the importance
of the statement of S. Gaur & A. Tawalare (2021) and also
describe the need for adaptability when applying the BIM
method. They describe that not every BIM tool can be used
for every infrastructure measure. For example, software
that is also used in building construction can be used for
smaller projects, such as Revit software for transforming



bus stops. On the other hand, other measures, such as ret-
rofitting longer highways, require different software sys-
tems. Therefore, it is necessary to be flexible, especially
when planning infrastructure, and not just use closed BIM.
In addition, the transformation of infrastructure measures
involves working together with cities, municipalities and
many other municipal institutions, as well as with utility
companies that are responsible for various lines (Sidliaren-
ko, 2023). These stakeholders often do not have access to all
software systems. Engineering firms must be willing to be
transparent and communicate so that all stakeholders can
access this information. Also, if these requirements are met,
BIM can bring greater added value to the infrastructure,
since the experience shows that there is a more frequent and
intensive exchange of information, which leads to a faster
reduction in the number of errors (Sakr & Sadhu, 2023).

The use of BIM in infrastructure projects has a signif-
icant impact on environmental sustainability. By integrat-
ing BIM, the planning, construction and maintenance of
infrastructure projects can be made more efficient and en-
vironmentally friendly. The BIM method enables detailed
monitoring and assessment of environmental impacts
throughout the lifecycle of a project (Schults et al., 2016).
This includes the selection of sustainable paving surfaces
and associated materials as well as resource optimization.
BIM thus not only promotes environmentally conscious
project design, but also contributes to the long-term re-
duction of environmental impacts and increased econom-
ic efficiency. The role of BIM in the early phase of project
design is particularly noteworthy, where simulation-based
analyses can be used to identify and implement environ-
mentally friendly solutions. This makes BIM an indispensa-
ble tool for the realization of sustainable and environmen-
tally friendly infrastructure measures (Oreto et al., 2023).

The results of this study indicate that BIM in infrastruc-
ture has a positive effect on the accurate determination of
mass. This gives a great advantage in the field of movement
of the earth’s mass, and also allows not only to accurately
calculate the cost, but also to effectively plan the necessary
masses on the construction site (Kutia et al., 2023). This
leads to a better optimization of resources, as material de-
liveries can be coordinated with the required quantities. But
optimized for more than just cobblestone or gravel surfaces,
precise materials can be determined early on, such as the
exact size of sewer pipes to avoid collisions. However, some
scientific reports contain concepts that characterize the BIM
method, which has not yet progressed to the point where
the exact position of existing routes can be traced, which
is still a problem when it comes to determining the opti-
mal quantities and laying of pipes (Correa & Santos, 2021).

S.H. Khahro et al. (2021) describe that a significant
reduction in energy consumption and CO, emissions can
be achieved by using BIM in conjunction with sustainable
construction. Especially in the planning and construction
of healthcare facilities, BIM supports efficient use of re-
sources and promotes the implementation of energy-ef-
ficient solutions, which leads to a significant reduction
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in negative environmental impacts and costs. The inte-
gration of environmental assessment into the planning
process using BIM can therefore improve sustainability.
It turns out that BIM offers a structured method for as-
sessing the environmental impact of infrastructure pro-
jects as early as the design phase. This makes it possible
to systematically record environmental impacts and in-
corporate them into the planning and decision-making
process at an early stage, leading to a more effective and
environmentally friendly design of infrastructure projects
(van Eldik et al., 2020). In 2020, the construction sector
was responsible for 36% of global energy consumption
and 37% of energy-related CO, emissions (Energy-related
emissions..., 2024). BIM can assist in the selection of ma-
terials to actively contribute to the reduction of the car-
bon footprint in construction projects. This leads to more
sustainable construction decisions and a reduction in
overall CO, emissions from construction activities, which
is particularly important in the development of sustaina-
ble infrastructure.

The results of this work present characteristics of how
BIM can be used to check which equipment can be used on a
construction site. In traditional planning, it often happens
that certain equipment is ordered to a construction site,
and then it is discovered that it is too large and does not
meet the existing conditions for use on the construction
site. In such cases, additional work is required, resources
are used unnecessarily and CO, emissions increase, which
can be avoided by using the BIM methodology. BIM allows
you to check the position and movement of certain equip-
ment on a construction site using a 3D model for position
and height. This is often particularly useful when expand-
ing infrastructure activities, as infrastructure is often built
within existing buildings and surrounding structures need
to be taken into account during construction work.

CONCLUSIONS

BIM plays an extraordinary role in increasing environmen-
tal sustainability in infrastructure projects. By significantly
increasing design accuracy and effectively optimizing re-
sources, BIM makes a significant contribution to minimiz-
ing the environmental impact of construction projects. It
actively promotes the implementation of green building
practices and supports the use of sustainable materials.

In the field of social stability, BIM contributes to
strengthening work safety. By providing improved risk re-
duction tools, BIM significantly contributes to safety on
construction sites. In terms of governance aspects, BIM
plays a key role in promoting transparency and effective
communication between stakeholders. By providing re-
al-time information, BIM supports clear and informed
decision-making and facilitates intensive data sharing. In
summary, it can be seen that BIM not only increases tech-
nical efficiency, but also makes a significant contribution
to the achievement of ESG goals. Integrating these prin-
ciples into the BIM process is a crucial step towards more
sustainable, responsible infrastructure development.
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The results of this study showed that there is a lack
of specific scientific articles on the use of BIM in infra-
structure planning with a particular focus on ESG issues.
This indicates a research gap that should be addressed in
the future to provide a deeper understanding of the com-
plex demands of modern infrastructure development. In
particular, during the implementation of this study, the
transformational role of BIM in infrastructure planning
was substantiated, not only increasing the efficiency and
economic efficiency of projects, but also making a positive
contribution to the environment and society. Thus, the in-
tegration of ESG principles into the BIM process is a crucial
step towards more sustainable and socially responsible in-
frastructure development.

modern requirements and needs of consumers. Areas of
further research in this context may include integration
with modern technologies, improvement of environmental
aspects, social interaction and public participation, stand-
ardization and improvement of BIM standards, ensuring
interoperability with the legal and regulatory framework, ef-
fective land use management and assessment of the impact
of technology on climate change. These areas of research
can contribute to the further development of BIM in the
context of sustainable, green and social infrastructure pro-
jects, providing more comprehensive and balanced project
management for the benefit of society and the environment.
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Ponb iHpopMauUinHOro mogenioBaHHA 6yaiBenb
Y BNPOBaAXXeHHI CTaNnx, eKoNnoriyHo YMcTux
Ta couianbHUX iHPPACTPYKTYPHUX NPOEKTIB

AHoTauiqa. Peanii XXI cTOniTTS B yMOBax IepeHAaceleHHs, MOMITUYHUX 3MiH Ta eKOHOMIUHMX BUK/IMKIB BUMAramTh
pO3pob6KM Ta peamisaiii iHPpPaCTPYKTYpPHUX IIPOEKTIB, SIKi 3a6€3IeUyloTh CTaJiCTh BUKOPUCTAHHS PECYpPCiB Ta MalOTh
MiHIMaTbHMIT HEraTMBHMII BIUIMB HA HABKOIMIIHI MPUPOIHi eKocucTeMu. MeTOoI0 JaHOTO JOCTiKeHHS € 00T PYHTYBaHHS
Ta OI[iHKAa OCHOBHMX acIeKTiB iHpopMalliiiHOro MoJienoBaHHS Oy/IiBeb, 10T0 MOXK/IMBOCTEI Ta MepeBar npu 6y4iBHULITBI
cTanoi iHGPaCTPYKTYypU B KOHTEKCTi eHeproedeKTMBHOCTI, 36a/1aHCOBAHOTO BMKOPMCTAHHSI PECYpCiB, BIIPOBAKEHHS
€KOJIOTIYHO UMCTUX TEeXHOJOTiii, yIOCKOHAIeHHs MPUHIUIIIB 6JaroyCcTpol0 TePUTOPiii Ta MOKPAIleHHS SIKOCTi JKUTTS
sozeii. BukopucraHo HU3KyY 3arajJbHOTEOPETUYHMX METOiB JOCIiI)KEHHS, 30KpeMa: MeTOIX aHalli3y Ta CUHTE3Yy, MeTO[
iHTepB’lIOBaHHS, METOA AeAYKIIii Ta iHOYKIii. AHaIi3 HAyKOBMX CTaTeli MMOKa3aB HEJIOCTATHIO KiJIbKICTh IMy6uIiKkaliii, ki
PO3KPUBAIOTh OCOOGIMBOCTI BUKOPUCTAHHSI CYyYaCHMX TEXHOJIOTiH iHpopMaliifHOro MOIenoBaHHSI MPU MPOEKTYBaHHI
eKOJIOTIYHO 6e3revyHoi, cTagoi Ta CoLiaabHO BiAmoBimanbHOI iHGpPACTPYKTYpu. Y OOCTiIKEHHI OMMCAaHO 3arajbHuMii
BIUIMB iH(POpMaIliiiHOTO MO/IeTIOBaHHSI Oy/iBe/Ib Ha €KOJIOTiUHMIA aclekT iHPpacTpyKTypHOI AismbHOCTi. OBIPYHTOBaHO
0COOIMBOCTi 3aCTOCYBAaHHS TEXHOJIOTIT iHpOpMaIliifHOr0O MOAe/IOBaHHS Oy/iBelb B OIiHII BIUIMBY Ha JOBKi/LIsSI. Takoxk
MPOaHai30BaHO COLiaAbHMIT acrekT iHGOpMaliifHOro MOIenoBaHHSI iHPPaCTPYKTYpPHUX MPOEKTIB. IlimKpeciaeHO
BasKJIMBIiCTh MOOYZOBYM MOJETIOBAHHS 3 BMKOPUCTAHHSIM iHTETpOBAHMX MiIXOMiB AJIS OLHKM Ge3MeKu Ta MPUINHSTTS
YIpaBIiHCBKUX pillleHb. BusiBieHO 1po6iieMu B 06po6iii iHdopMmaliii mopesneit iHpopMaliiiHOro MozetoBaHHs 6yiBernb,
SIKi 3[1€61/IBIIIOr0 CTOCYIOThCS COLiaTbHO-TEXHIUHMX acmeKTiB. OBrpyHTOBAHO CTPYKTYPY MeTOHoJOrii iHpopMaliiiHoro
MOZeNOBaHHS OyfiBesb B KOHTEKCTi CYTTEBOTO 3MeHINeHHS IIKiIIMBUX BUKUIIB, eHepro3bepeskeHHs, BUKOPUCTAHHS
€KOJIOTIYHO YMCTUX TeXHOJIOTi Ta MaTepiaiB. [[pakTyHe 3HAUeHHSI TOC/TiIsKeHHS Iossirae B iHTerpatii iHbopmariiiiHoro
MOZENIOBAaHHS B Ipolecu OymiBHMIITBA, IJIAHYBAHHS, MOHITODMHTY Ta YIIPaBIiHHS PU3MKAMM B JOBTOCTPOKOBiit
MepCreKkTUBi, [0 I03BojsiEe 3abe3meunTi e@eKTUBHY peasizallilo MPOEKTiB Ta YHUKHYTU €KOJOTiYHUX, TeXHIUYHUX i
coliabHUX IP0o6IeM y MaiibyTHbOMY

Knio4oBi cnoBa: iHTerpoBaHi TeXHOJOTii; €KOJOTiYHMII MOHITOPMHT Ta OILiHKA; eHeproedeKTUBHICTb; UMPPOBI
iHHOBALllii; p3MK Ta 6e3mexa
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