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ABSTRACT

HalalTech-based renewable energy innovation constitutes an emerging paradigm that integrates Islamic
ethical principles with advanced technological developments to foster sustainable, clean, and socially responsible
energy systems. Although the term HalalTech has not yet been widely established in the scientific literature, its
underlying principles—ethical stewardship, environmental preservation, and responsible innovation—are highly
consistent with the objectives of renewable energy development. In this context, technologies such as solar
photovoltaics, advanced materials, and nanotechnology play a pivotal role in facilitating the transition toward low-
carbon, energy-efficient, and resource-conscious systems. This study employs a qualitative literature review
combined with comparative analysis to examine recent advances in renewable energy technologies, green finance,
and sustainable additive manufacturing. Secondary data derived from peer-reviewed publications published
between 2021 and 2025 were synthesized to formulate a conceptual framework for HalalTech-based renewable
energy innovation. The analysis particularly emphasizes the extent to which these technological developments
correspond with HalalTech principles in terms of environmental sustainability, ethical production processes, and
efficient resource utilization. The findings suggest that renewable energy innovations significantly improve energy
efficiency and reduce carbon emissions. Furthermore, advanced materials and nanotechnology enhance the
performance and sustainability of energy systems, while sustainable additive manufacturing supports efficient, low-
waste production practices. Green finance mechanisms also play an essential role in enabling the development and
diffusion of environmentally responsible technologies. Despite persistent challenges, including high technological
costs, limited infrastructure, and the absence of standardized frameworks, HalalTech demonstrates considerable
potential as a multidisciplinary framework for advancing sustainable energy transitions and supporting global
decarbonization efforts.
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Introduction

HalalTech's ethical production standards in energy technologies by promoting environmentally responsible,
resource-efficient, and socially Sustainable additive manufacturing (AM) align with conscientious manufacturing
processes that adhere to principles of ethics, sustainability, and stewardship. Sustainable additive manufacturing
minimizes waste through its layer-by-layer fabrication approach, using only the material necessary, in contrast to
traditional subtractive manufacturing, which generates substantial scrap. This efficient use of materials directly
supports halal ethical standards, emphasizing responsible resource utilization and waste reduction, thereby honoring
environmental stewardship [7]. HalalTech Sustainable AM encourages the use of renewable, recyclable, and
biodegradable materials such as bio-based polymers and recycled thermoplastics. These materials reduce
dependency on fossil fuels and harmful chemicals, aligning with halal principles that promote purity, safety, and
avoidance of harm to humans and the environment [25]. Integration of such materials in energy technology
components enhances the overall sustainability of energy production while respecting halal guidelines.

HalalTech energy sustainability by developing efficient, eco-friendly materials and technologies that reduce
environmental impact, enhance renewable energy efficiency, promote resource stewardship, and uphold ethical
standards intrinsic to sustainable halal innovation. Halaltech sustainable additive manufacturing promotes socially
responsible production through transparency and traceability in digital design and fabrication workflows. This
openness supports halal requirements for accountability and ethical sourcing, helping ensure that energy
technologies are produced in ways that are consistent with halal compliance and global sustainability goals [7].
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Sustainable AM enables energy-efficient manufacturing processes. Although energy consumption remains a
challenge, ongoing research optimizes printing parameters, incorporates renewable energy sources, and advances
thermal management techniques to reduce the carbon footprint of AM operations. This enhancement in energy
efficiency aligns with halal ethical mandates to minimize environmental harm and contribute to societal welfare
[20]. Novelty proposes a structured HalalTech framework that systematically integrates Islamic ethical principles
(magasid al-shariah) into sustainable manufacturing systems. Unlike existing approaches such as green
manufacturing or ethical innovation, this framework operationalizes halal principles into measurable dimensions,
including environmental impact, resource efficiency, and socio-economic value. Such innovative production
supports the halal ethical goal of seeking beneficial, efficient solutions that do not exploit or waste resources [3].

Renewable energy innovations broadly encompass a range of technologies such as enhance efficiency and
sustainability. Recent advancements in solar panel technology, for instance, integrate energy harvesting into civil
engineering through innovative infrastructure such as photovoltaic parking canopies and solar-powered water
management systems, which contribute significantly to a greener future [31]. In parallel, renewable energy
represents a strategic, low-emission solution that offers alternatives to conventional batteries in the transportation
and domestic/commercial sectors, promoting the transition toward climate neutrality [12].

Green technology innovation within renewable energy companies is driven by factors such as knowledge
sharing, participation in research and development (R&D), and supportive policies. These elements foster
innovation that aligns with environmental sustainability, which resonates with the ethical stewardship central to halal
principles [29]. Moreover, the diffusion of data analytics in renewable energy facilitates better decision-making and
operational efficiency, although challenges such as resistance to change and training costs remain [17]. Materials
science and nanotechnology, advanced materials research support the sustainable production and storage of
renewable energy, which is crucial for enabling environmentally benign, efficient technologies, potentially aligning
with halal environmental ethics focused on minimal harm and sustainability [13].

Integrating renewable energy sources into AM manufacturing systems to meet halal sustainability goals is
promising but underexplored. Current AM infrastructure primarily depends on conventional electricity grids,
limiting its overall decarbonization impact [20]. Renewable energy enhances forecasting, energy management, and
storage solutions, accelerating progress toward sustainable development goals, including access to clean and
affordable energy [26]. This technology-driven innovation aligns with the halal emphasis on responsible, socially
beneficial use of technology.

In summary, while the literature on "HalalTech" in renewable energy is limited, the foundational concepts
align with the broader field of renewable energy innovation focused on ethical, sustainable, and technologically
advanced solutions. HalalTech in renewable energy would likely encompass innovations that ensure halal ethics
compliance, promote environmental protection, optimize green technologies, and engage in ethical investment
practices, leveraging cutting-edge developments such as Al, green finance, and advanced solar technologies to
achieve sustainable, clean energy solutions.

Research Methods

This study adopts a qualitative and conceptual research design to develop a structured HalalTech-based
sustainable manufacturing framework. Rather than relying on experimental prototyping, the research emphasizes
systematic literature analysis, conceptual modeling, and analytical evaluation to ensure methodological coherence
and scientific rigor. The approach is exploratory in nature and aims to bridge the gap between ethical principles
derived from Islamic values and contemporary sustainable engineering systems. By integrating interdisciplinary
perspectives from sustainability science, renewable energy systems, additive manufacturing, and Islamic ethical
frameworks, the study constructs a theoretically grounded model that contributes to both technological and ethical
innovation discourse. Research follows a structured methodological workflow consisting of 1) problem
identification, 2) literature review, 3) conceptual framework development, 4) analytical structuring, 5) evaluation,
and final synthesis. This systematic approach ensures that the proposed framework is not only conceptually robust
but also analytically grounded, providing a credible contribution to the development of sustainable and ethically
informed technological systems.
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Figure 1. Research Methodology Flow

Data collection is conducted through a systematic literature review of high-quality academic sources indexed
in major scientific databases, including Scopus, Web of Science, and ScienceDirect. The selected literature includes
recent peer-reviewed journal articles, primarily published within the last five to ten years, as well as foundational
theoretical works relevant to sustainability, green technology, and Islamic environmental ethics. The review process
is designed to identify, compare, and synthesize key concepts related to sustainable manufacturing, renewable
energy integration, and ethical innovation, ensuring that the resulting framework is grounded in a robust, credible
academic foundation.

Development of the HalalTech framework follows a structured analytical process. Initially, key concepts are
extracted from the literature and categorized into relevant thematic areas. These concepts are then analyzed using a
thematic approach to identify core dimensions, including environmental sustainability, ethical compliance,
technological feasibility, and socio-economic impact. Each dimension is subsequently translated into measurable
analytical indicators to enhance the framework’s scientific validity. For instance, environmental sustainability is
reflected in indicators such as energy efficiency and emissions reduction, while ethical compliance is reflected in
indicators such as material safety and halal assurance. Similarly, technological feasibility and socio-economic impact
are reflected through system performance and public benefit indicators. To ensure methodological rigor, Islamic
principles are systematically operationalized into analytical variables rather than being presented as purely normative
concepts. Principles such as la darar (avoidance of harm), israf (avoidance of waste), maslahah (public benefit), and
khalifah (stewardship) are translated into measurable dimensions, including environmental impact, resource
efficiency, socio-economic value, and sustainability responsibility. This operationalization allows the integration of
religious values into a scientific framework that can be evaluated and applied within engineering and manufacturing
contexts, thereby addressing the gap between ethical theory and technological implementation.

Results and discussion

Transition toward sustainable and ethical technological systems has become a critical global priority,
particularly in the context of increasing environmental degradation, resource depletion, and climate change. While
significant progress has been made in renewable energy technologies and sustainable manufacturing practices,
existing approaches largely focus on technical efficiency, economic performance, and environmental impact, often
neglecting the integration of ethical and value-based dimensions. Halal additive manufacturing (AM) processes
significantly reduce the environmental footprint and support ethical production aligned with halal principles. creating
a virtuous cycle where the manufacturing of sustainable energy systems is itself sustainable and halal-compliant
[30].

Systematic literature review presented in Table X demonstrates that existing studies tend to address
sustainability, technological innovation, and ethical perspectives in isolation. While significant advancements have
been achieved in renewable energy systems, additive manufacturing, and green innovation, the integration of ethical
and religious principles into technological frameworks remains limited. Similarly, studies on Islamic environmental
ethics provide strong normative foundations but lack operational and measurable applications within engineering
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systems. This fragmentation highlights a critical research gap, which this study addresses by developing a Halal Tech
framework that systematically integrates sustainability, technology, and Islamic ethical principles into a unified

analytical model.

Table 1. Systematic Literature Review and Research Gap Analysis

Relevance to

No Study Focus Area Key Contribution HalalTech

1 Astuti & Ahmar  Green innovation &  Demonstrates impact of green  Supports economic
(2025) firm value practices on firm performance dimension of HalalTech

2 Barendse et al. Environmental Introduces stewardship for Basis for khalifah
(2016) stewardship sustainability governance principle

3 Baroutaji etal.  Hydrogen & additive Explores PEM hydrogen Supports clean energy
(2023) manufacturing technology via AM system integration

4 Blankinship et al. Qur’anic Highlights biodiversity in Ethical foundation of

(2024)
5 Dipta et al. (2025)

sustainability

Green additive
manufacturing

Qur’an
Reviews sustainable AM
technologies

HalalTech

Supports sustainable
production systems

Gupta et al. Reviews fuel cell systems &  Supports the renewable
6 Hydrogen fuel cell o . .
(2023) applications energy dimension
May & . Energy efficiency in  Provides an efficiency Basis for israf
7 Psarommatis s L
AM optimization framework (efficiency)
(2023)
8 Nepal et al. Green finance Shows the role of finance in ~ Supports economic
(2024) renewable innovation sustainability
9 Gulzar et al. Islamic environmental Defines Islamic sustainability Ethical core of
(2021) ethics principles HalalTech
10 Kamal et al. Islamic design Applies Islamic principles in  Basis for system-level
(2023) framework urban systems integration
11 Raman et al. Al & renewable Integrates Al with Supports smart
(2024) energy sustainability systems HalalTech systems
Vijayan et al. Solar energy Advances in renewable energy Supports clean energy
12 ; . . .
(2023) innovation solutions adoption
Tarancén et al. i Roadmap for AM in energy ~ Supports AM-energy
13 (2022) 3D printing for energy systems nexus
Jorgensen et al. . . Highlights community Social dimension
14 2020 Environmental action o\ -inability efforts (maslahah)
15 Meraj (2016) Islamic environmental Estqbllshes Islamic o Ethical legitimacy of
approach environmental responsibility  HalalTech

HalalTech-based production standards enable efficient use of materials, employ eco-friendly materials,
minimize energy consumption, foster innovative, purpose-driven manufacturing, and maintain ethical transparency.
Together, these aspects contribute to the development of renewable energy technologies that comply with halal
principles of environmental justice, human welfare, and sustainability. One key challenge is the inherently high
energy consumption of many AM processes. Techniques such as fused deposition modeling (FDM) require
substantial thermal energy to melt and extrude materials. Although optimization strategies involving printing
parameters such as extrusion temperature, print speed, and layer height can reduce energy use by around 20%,
balancing energy savings without compromising material quality and mechanical performance remains difficult
[20]. This balancing act is critical under halal production ethics, which demand both sustainability and product
integrity. Ensuring consistent halal compliance while scaling up production and maintaining energy efficiency
remains a technical and managerial hurdle [9]. Another challenge lies in the lack of standardized measurement and
reporting regarding energy efficiency across AM systems. This absence makes it hard to benchmark improvements
objectively or ensure consistent application of sustainable practices in halal-compliant manufacturing. Holistic life-
cycle frameworks that integrate design optimization, material selection, and process controls are needed but remain
underdeveloped.

Sustainability goals of HalalTech in energy production are to enable efficient, clean, and environmentally
responsible energy technologies aligned with ethical and sustainable principles. Materials form the fundamental
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basis for renewable energy innovations that minimize environmental impact and enhance performance, which is
critical for halal-compliant sustainable development. Firstly, advanced materials enable the development of efficient
renewable energy conversion and storage systems. Research efforts focus on materials that enhance solar energy
conversion through novel photocatalysis designs with controllable morphologies, enabling higher solar-to-electric
energy efficiencies while reducing resource consumption and pollution [13]. This interdisciplinary research supports
goals such as reducing energy waste and promoting the adoption of renewable energy, aligning with the halal
emphasis on minimizing harm and promoting societal well-being. Recent discussions at international conferences
focused on sustainable energy underscore the importance of innovative low-carbon technologies systems, key areas
where halal-tech principles could guide innovation processes, ensuring compliance with Islamic ethical
considerations.
Table 2. Halal Compliance and Ethical Sustainability Analysis

Aspect Conventional Energy System HalalTech System
Environmental Impact High pollution Very low (eco-friendly)
Resource Sustainability Non-renewable Renewable-based
Ethical Compliance Not considered High (Maqasid al-Shariah)
Social Benefit Limited High (public welfare)
Waste Generation High Minimal
Energy Justice Unequal access Potentially inclusive

Financial mechanisms such as pop green finance reforms significantly promote renewable energy technology
innovation by allocating resources to environmentally friendly projects, including those adhering to halal-compliant
investment criteria that emphasize ethical and sustainable outcomes Nepal et al., 2024 [24]. Green finance helps
align production with ethical and environmental standards by tracking and managing ecological footprints using
metrics such as life cycle assessments (LCA) and life cycle costing. These tools evaluate energy usage, material
efficiency, waste generation, and emissions throughout the product lifecycle—from raw material sourcing to
manufacturing, use, and end-of-life disposal—ensuring that activities meet both halal principles and sustainability
goals. Green accounting supports decision-makers in assessing the cost-effectiveness of sustainable materials,
recycling programs, and the integration of renewable energy into AM processes [32]. By incorporating
environmental liabilities and benefits into financial statements, companies can better understand the true cost and
value of their sustainable innovations, driving investment in green intellectual capital and green innovation, which
have been shown to enhance firm value and return on assets (Astuti and Ahmar, 2025 [23]).

This holistic approach facilitates adherence to halal ethical mandates by promoting responsible resource use,
minimizing waste and pollution, and enhancing transparency and accountability in supply chains. Green accounting
frameworks can also aid certification processes by documenting compliance with environmental and halal
production criteria, thereby building stakeholder trust and supporting sustainable market growth. In summary, green
accounting in halal additive manufacturing quantifies and internalizes environmental costs, guides sustainable
production choices, and harmonizes economic, ethical, and ecological objectives, thereby advancing a truly
sustainable manufacturing paradigm consistent with halal values.

Table 3. HalalTech Economic and Financial Feasibility

Indicator Assessment Halal Economic Insight
Initial Investment High Requires Islamic financing schemes
Operational Cost Low Long-term efficiency advantage
Risk Level Medium Manageable through risk-sharing models
Investment Model Green & Islamic Finance Green sukuk, waqgf-based energy financing
Value Creation High Generates maslahah (public benefit)
Market Potential Growing Supported by global halal economy trends

Halaltech makes changes to improve the durability, efficiency, and environmental compatibility of renewable
energy devices, including solar panels and wind turbine blades. Chosen materials sustain long-term operation with
less maintenance and reduced environmental degradation, thereby supporting sustainability goals by optimizing
lifecycle resource use and reducing emissions. Advanced materials also enable innovations in energy storage and
thermal management, which are critical to addressing renewable energy intermittency and improving energy system
reliability. The use of novel materials, such in phase-change materials, aerogel composites, and polymer solar cells,
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enhances thermal regulation and energy harvesting capabilities in systems such as electric vehicles and microgrids,
promoting efficient renewable integration and lowering greenhouse gas emissions. Moreover, sustainable additive
manufacturing technologies incorporating recyclable and biodegradable polymers foster eco-friendly production
methods for energy device components [14]. This aligns with halal sustainability goals by reducing waste,
conserving natural resources, and ensuring responsible production processes that adhere to ethical environmental
standards [7].

Table 4. Integration of HalalTech Innovation Framework

Dimension Implementation in Research
Technology Alternative Energy
Sustainability Renewable energy integration
Ethics (Halal) Environmentally safe, non-harmful output
Economics Islamic finance integration
Social Impact Community-based energy systems

Sustainable AM emphasizes renewable, recyclable, or biodegradable polymers; however, these may have
limitations in durability or mechanical strength, potentially necessitating higher energy inputs or process adjustments
that challenge energy efficiency targets. In summary, key challenges to achieving energy-efficient, sustainable
additive manufacturing under halal standards include high and variable energy consumption, balanced against
product quality; a lack of standardization in energy metrics; material limitations tied to halal and sustainability
criteria; scalability and process-control inadequacies; and low integration of renewable energy systems.
Environmental stewardship is a core element of halal ethics, which emphasizes minimizing harm to nature and
promoting social welfare [20]. Critical energy challenges—including efficiency, emissions reduction, resource
conservation, and environmental safety—thus enabling energy systems to fulfill sustainability imperatives
consistent with HalalTech’s ethical and environmental commitments. They also support broader sustainable
development goals, such as affordable clean energy (SDG 7), climate action (SDG 13), and responsible consumption
(SDG 12), all of which are fundamental to halal innovation in energy production [19].

Discussion

Findings of this study highlight a critical paradigm shift from conventional sustainability approaches toward a
more integrative and value-driven framework, namely HalalTech. Unlike traditional models that primarily
emphasize environmental performance, economic feasibility, and technological efficiency, HalalTech framework
introduces an additional ethical dimension rooted in Islamic principles. Integration provides a more holistic
perspective in addressing sustainability challenges, particularly in contexts where moral and spiritual values
significantly influence technological acceptance and societal behavior. From a technological perspective, renewable
energy systems and their integration with additive manufacturing show strong potential to reduce carbon emissions
and improve energy efficiency. Technological advancement alone is insufficient to ensure long-term sustainability.

Overall, the HalalTech framework offers a novel contribution by aligning technological innovation with
sustainability and ethical responsibility. It not only addresses the limitations of existing sustainability models but also
provides a culturally relevant and globally adaptable approach to future technological development. The findings
suggest that integrating ethical values into engineering systems is not only feasible but also essential for achieving
truly sustainable and inclusive innovation.Halal Tech-based renewable, sustainable framework represents not only a
technological advancement but also an ethical and sustainability-driven transformation. Integration renewable
energy sources demonstrates strong alignment with global decarbonization goals while simultaneously fulfilling
Islamic ethical principles. From a technological perspective, renewable energy supports environmental performance
compared to conventional fossil-fuel systems, particularly in terms of zero-carbon emissions and higher energy
efficiency. HalalTech approach extends beyond technical feasibility by embedding ethical considerations into the
innovation process. The principle of la darar (no harm), reflected in Q.S. Al-Bagarah (2:195), reinforces the
importance of developing energy systems that do not endanger human health or the environment.

QS. Al-Bagarah (2:195)
“And do not throw [yourselves] with your [own] hands into destruction...’

1

Renewable energy systems, which produce only water as a by-product, offer a strong ethical advantage over
fossil-based energy systems that contribute to pollution and climate change. The study also emphasizes the role of
humans as khalifah (stewards of the Earth), as mentioned in Q.S. Al-Bagarah (2:30).

QS. Al-Bagarah (2:30)
“Indeed, I will make upon the earth a successive authority (khalifah)...”
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Islamic perspective on sustainability and manufacturing, grounded in the Quran, emphasizes stewardship of
the Earth, responsible use of resources, and ethical conduct in all human activities. The Quran portrays humans as
"khalifa" (stewards or guardians) of the Earth, entrusted by Allah to protect and preserve the natural environment.
This stewardship requires sustainable practices that avoid wastefulness (“israf*") and exploitation, thus maintaining
the balance ("mizan") ordained by God (Gulzar et al., 2021).

Renewables can serve as a clean energy carrier, helping reduce environmental degradation. These findings are
consistent with the Qur’anic principle articulated in Q.S. Ar-Rum (30:41), which warns against environmental
corruption caused by human activities. Thus, the adoption of renewable energy can be interpreted as a corrective
pathway toward ecological balance.

QS. Ar-Rum (30:41)
“Corruption has appeared throughout the land and sea by what the hands of people have earned so He may let
them taste part of [the consequence of] what they have done that perhaps they will return [to righteousness].

HalalTech principles, such as the development based renewable energy systems is strongly supported by
Qur’anic principles, particularly environmental stewardship (Q.S. Ar-Rum: 41), the prohibition of harm (Q.S. Al-
Bagarah: 195), and the concept of human responsibility as khalifah (Q.S. Al-Bagarah: 30). Furthermore, the
reference to water as the origin of life (Q.S. Al-Anbiya: 30) provides a philosophical foundation for renewable
energy systems, while the prohibition of excess (Q.S. Al-A’raf: 31) reinforces the importance of energy efficiency
and sustainability. Transition from fossil fuels to renewable energy reflects an implementation of this stewardship,
where technological innovation is guided by long-term environmental and social considerations. Islamic teachings
stress moderation and accountability, requiring transparency and ethical behavior in production and consumption
[18]. Halal certification and compliance further ensure that manufacturing adheres to both ethical and religious
guidelines, upholding purity, safety, and social justice. This alignment between Islamic principles and sustainable
development supports innovations that respect human welfare, uphold justice, and protect creation [21].

Ethical considerations can function not merely as complementary elements but as guiding principles in system
design and evaluation. Moreover, the results suggest that Islamic environmental ethics provide a robust conceptual
foundation for sustainable innovation. The principle of khalifah (stewardship) aligns closely with modern
sustainability goals, emphasizing human responsibility in maintaining environmental balance. In this context,
HalalTech extends beyond compliance with halal standards in products and processes, evolving into a
comprehensive framework that governs the entire technology lifecycle—from design and production to utilization
and impact assessment. Applying principles globally involves adopting an eco-dimensional approach that integrates
religious values, caretaking norms, and sustainable practices into daily life and governance. Environmental spatial
and temporal dynamics, fostering communal responsibility, and encouraging sustainable technologies that respect
ecological diversity [5]. Environment grounded in divine trust, fostering community participation, advancing
biodiversity conservation, and shaping governance for sustainable development, thus providing an integrative
religious foundation for confronting earth's pressing environmental challenges [2]. Islam motivates proactive
environmental conservation efforts, such as biodiversity preservation, pollution reduction, and resource
management, aligned with the Quranic guidance. For example, the Quran highlights the importance of biodiversity
and sustainable resource use, framing these as obligations for humanity to ensure justice and the welfare of present
and future generations [4]. Islamic stewardship encourages community engagement and collective action similar to
volunteer-driven environmental initiatives like coastal cleanups, scaled from local to global levels. These activities
embody altruism, long-term benefits, and collaboration, reinforcing stewardship values in combating pollution and
climate change [15]. Principles can underpin sustainable urban planning, resource governance, and environmental
policies that prioritize social equity, justice, and environmental protection, promoting resilient and habitable
communities worldwide [16].

Conclusion

HalalTech, which bridges the gap between technological innovation, sustainability principles, and Islamic
ethical values. The findings demonstrate that while renewable energy systems, hydrogen technologies, and additive
manufacturing offer significant potential to advance sustainable development, their effectiveness is limited when
ethical and value-based dimensions are not systematically incorporated. By embedding core Islamic principles in the
evaluation of technological systems, the HalalTech framework provides a more holistic and responsible approach to
innovation. This integration not only enhances environmental and economic outcomes but also strengthens social
acceptance and ethical accountability, particularly in socio-cultural contexts where religious values play a crucial role.

Research contributes to the literature by translating normative ethical concepts into operational, measurable
dimensions within engineering and sustainability frameworks. In doing so, it advances the discourse beyond
fragmented approaches and offers a unified model that aligns technological feasibility with moral responsibility. This
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positions HalalTech as a strategic paradigm for future sustainable innovation, especially in emerging economies and
Muslim-majority regions. The framework requires further empirical validation through large-scale implementation
and cross-sectoral case studies. Future research should focus on developing standardized indicators for ethical
compliance, integrating advanced technologies such as artificial intelligence, and exploring policy mechanisms to
support the adoption of HalalTech systems. Integration of ethics, sustainability, and technology is not merely an
added value but a fundamental requirement for achieving truly sustainable development. The HalalTech framework
offers a transformative pathway toward innovation that is not only efficient and environmentally sound but also
ethically grounded and socially inclusive.
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