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Abstract

Buildings contribute approximately one-third of
global greenhouse gas emissions, significantly ex-
acerbating climate change and resource depletion.
Future trend watching is invaluable in addressing
environmental issues related to buildings as it en-
ables stakeholders to identify emerging patterns,
technologies, and practices that can enhance sus-
tainability. This research utilises foresight analysis
based on the PESTLE methodology and analyzed
insights from 70 worldwide experts (Europe, Africa,
USA, Asia, Middle East, CIS countries, Latin America,
Australia, and New Zealand), in addition was inves-
tigated trends of the building industry and the-
matical scientific reports (Ermolaeva & Minakova,
2025). According to experts, technological trends
in the green building industry primarily depend
on digital transformation, including Building Infor-
mation Modelling (BIM), augmented reality, digital
twins, artificial intelligence (Al), automation and ro-
botics. Innovations in energy production and con-
sumption are also centred on renewable energy
sources, as well as advancements in grid technol-
ogies, HVAC systems, and energy storage solutions.
Furthermore, building design technologies such as
building-integrated photovoltaics (BIPV), biophilic
design, dynamic facades, 3D printing, modular
housing and circular approaches are gaining trac-
tion. Economic trends are characterized by increas-
ing investments and the growth of green jobs with-
in the green building industry, alongside a variety
of green economy instruments such as green loans,
tax incentives, public-private partnerships, collabo-
rative economic ecosystems, carbon credits, grants
and subsidies, which vary across different regions
based on the development levels of sustainable
construction. Stricter regulatory frameworks can
enhance the effectiveness of green initiatives, ulti-
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mately leading to a more sustainable and energy-ef-
ficient built environment. Social policies require de-
tailed framework. Instruments can be categorized
into: globally oriented instruments (regulations,
zero emissions goals, commitments, international
standards); specific instruments and agreements
related to energy efficiency policies and technolo-
gies (governmental policies, benchmarking, build-
ing programs, financial models); socially oriented
instruments (public-private partnerships, reporting
frameworks such as ESG or sustainability reports,
inclusive design). There is a strong emphasis on
reducing carbon emissions, enhancing energy ef-
ficiency, and integrating green buildings into sus-
tainable urban planning through circular economy
principles. However, successful implementation
requires addressing barriers and adopting a holis-
tic approach coordinated across sectors. The future
of sustainable construction looks promising but it
necessitates immediate and coordinated efforts
across various sectors and disciplines. The main
barriers to sustainable construction, consequently,
effective energy management in green buildings
include inconsistent regulations, which vary across
regions and create confusion and inefficiencies for
developers, design team and construction compa-
nies. Concerns about over regulation, lack of clear
measurable standards, short-term economic goals,
limited engagement with stakeholders, lack of edu-
cation in sustainable practices restricts innovation.
Lastly, competing interests and inequalities among
stakeholders and regions further complicate efforts,
diluting legislative measures and hindering access
to sustainable technologies. There are three types
of the legislative instruments that was determined
by experts: development of the environmental law,
strengthened building codes and green certifica-
tions, liability and accountability policies. By weav-
ing together innovative technological trends with
actionable strategies and identifying key barriers,
the study paints avivid roadmap for transitioning
to carbon-neutral built environments, ultimately
inspiring a collaborative vision for a sustainable
future where buildings play a transformative role
in combating climate change and optimizing re-
source use.
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