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The construction industry significantly impacts the environment through
high resource consumption and substantial waste and greenhouse gas
emissions. This study investigates the feasibility of using recycled
materials (PET plastic, recycled concrete, and agricultural waste
composites) in non-structural walls and their contribution to
environmental, economic, and social sustainability. Employing a mixed-
methods approach, the research included laboratory tests (mechanical
strength, thermal and acoustic insulation, fire resistance), life cycle
assessment (LCA), and a case study. Findings revealed that agricultural
composites and PET plastic outperform traditional materials (brick and
plaster) in thermal and acoustic insulation, with a 35-60% reduction in
carbon footprint and lower costs (11.6-13.6 USD/m?). Recycled concrete
exhibited higher mechanical strength but incurred greater costs and
carbon emissions. Social acceptance of these materials (68-70%) was
promising, though fire resistance in PET and composites requires
improvement. The study confirms that recycled materials are viable
alternatives for non-structural walls, promoting sustainable construction,
provided standardization and safety enhancements are addressed. These
findings offer practical insights for engineers, policymakers, and
construction stakeholders.
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Extended Abstract

Introduction

The emergence of the term ecocide in the
early 1970s, coinciding with the revelation of
the devastating effects of Agent Orange in the
Vietnam War, was the beginning of a
recognition of the catastrophic dimensions of
environmental degradation. Since then, the
concept has expanded beyond war to other
areas of harm, including climate change,
deforestation, widespread pollution, and the
overexploitation of natural resources. These
environmental crises pose a serious threat to
the sustainability of ecosystems and the
survival of living species, directly impacting
vital resources and creating new threats. In
response to these growing challenges and the
catastrophic consequences of systematic
environmental degradation, the international
community has gradually come to understand
that combating ecocide requires the serious
inclusion of international criminal law and its
criminalization as an independent crime,
beyond mere environmental regulations. The
development of effective criminal regulations,
a precise and comprehensive definition of
ecocide (by determining scientific criteria for
the extent and severity of destruction), and
strengthening transnational cooperation have
become vitally important to ensure
accountability and prevent the recurrence of
these tragedies. This necessity has led to
efforts to amend the Statute of the
International Criminal Court and to develop
independent international conventions.
Methodology

This research uses a mixed-method approach
(qualitative and quantitative) to investigate the
feasibility of using recycled materials in non-
structural wall construction and its impact on
sustainability. Our goal is to see if these
materials can be a viable alternative to
traditional materials such as brick or plaster,
while also benefiting the environment, the
economy, and society. This section shows you
how we do this, from material selection to
final testing and analysis.

Results and Discussion

This study investigated the feasibility of using
recycled materials (PET plastic, recycled
concrete, and agricultural waste composites)
in the construction of non-structural walls and

their impact on environmental, economic, and
social sustainability. Using a mixed approach
(quantitative and qualitative), technical tests
(mechanical strength, thermal and acoustic
insulation, fire resistance), life cycle analysis
(LCA), and a case study were conducted. The
results showed that agricultural composites,
with a carbon footprint of 6.0 kg CO2/m?,
energy consumption of 65 MJ/m?, and cost of
$11.6/m?, performed best compared to
traditional materials (brick: 18.5 kg CO2/m?,
$21.8/m?; plaster: 13.0 kg CO2/m?, $14.8/m?).
PET plastic, with a thermal transmittance of
0.16 W/m-K and a sound reduction of 44 dB,
provided superior thermal and acoustic
insulation. Recycled concrete, with a
compressive strength of 24.5 MPa at 28 days,
was close to traditional brick (26.0 MPa), but
had a higher cost and carbon footprint. The
social acceptance of recycled materials (68-
70%) was promising, especially for
agricultural composites, which achieved the
highest acceptance with 70% acceptance and
10 jobs/1000m?. However, the low fire
resistance of PET plastic (25 minutes) and
agricultural composites (30 minutes) requires
reinforcement additives.

The study confirmed that recycled materials,
especially agricultural composites and PET
plastic, are suitable alternatives for non-
structural walls and can contribute to
sustainable development. These materials
have  environmental and  economic
advantages, with a 35-60% reduction in
carbon footprint, improved thermal and
acoustic insulation, and lower costs than
traditional bricks and plaster. Recycled
concrete was more suitable for applications
where higher mechanical strength was
required, but had higher costs and
environmental impacts. The social acceptance
of these materials, especially in areas with
access to agricultural waste, indicates their
high potential for widespread use. However,
challenges such as low fire resistance and the
lack of global standards continue to hinder the
widespread adoption of these materials. The
results of this study provide practical guidance
for engineers, policymakers, and construction
industry practitioners to move towards more
sustainable construction by choosing recycled
materials.

Conclusion
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The findings of this study are consistent with
previous research, but its specific focus on
non-structural walls adds new data to the
existing literature. Tam et al. (2023) reported
a 30% reduction in carbon footprint for
recycled materials, while this study showed a
35-60% reduction for agricultural composites
and PET, indicating a higher potential for
these materials in non-structural applications.
Li et al. (2022) noted the good insulation of
recycled plastics, which was confirmed by a
thermal transmittance of 0.16 W/m-'K and a
sound reduction of 44 dB in this study.
However, they reported low fire resistance,
which was also observed in this study with
25-30 minutes of resistance for PET and
agricultural composites. Zhang et al. (2024)
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