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Abstract 

The rapid expansion of artificial intelligence and cloud computing has placed data centres at 

the heart of contemporary digital civilization. While these infrastructures support innovation, 

knowledge production, and global connectivity, they also raise urgent ecological concerns, 

including high energy consumption, carbon emissions, water use, electronic waste, and 

pressure on natural resources. This paper examines these challenges from an Islamic 

civilizational perspective and proposes a maqāṣid-based governance framework for 

sustainable AI and green data centres. The study argues that the digital age requires a 

renewed understanding of khilāfah as responsible stewardship, amānah as ethical 

accountability, mīzān as ecological balance, and the prohibition of isrāf as a principle against 

wasteful technological expansion. Using a conceptual and normative research approach, the 

paper connects classical maqāṣid al-sharīʿah, specifically the protection of life, intellect, 

wealth, religion, and lineage; with the contemporary necessity of protecting the environment 

as a vital extension of these foundational goals. It further aligns this Islamic framework with 

the United Nations Sustainable Development Goals (SDGs), particularly SDGs 7, 9, 12, 13, 

16, and 17. The paper contributes to current debates on digital stewardship by shifting the 

discussion from technical efficiency alone to moral governance, offering a multidimensional 

"Ethical Stewardship Rubric" for evaluating AI systems and data centres. Beyond 

computational power and profit, the framework emphasizes ecological footprints, social 

benefit, transparency, and long-term impact on future generations. The proposed framework 

provides actionable guidance for universities, policymakers, and technology firms seeking to 

build ethical, low-carbon digital infrastructures. Ultimately, the paper contends that Islamic 

civilization offers a rich moral compass for governing the digital future, ensuring that 

technological progress serves human flourishing while remaining accountable to both society 

and the Creator. 
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Introduction 

The rapid expansion of Artificial Intelligence (AI), cloud computing, and large-scale 

digital infrastructures has fundamentally transformed contemporary knowledge systems, 

economic structures, and patterns of global development. However, beneath this 

technological advancement lies an emerging ecological and ethical crisis characterized by 

increasing energy consumption, carbon emissions, and unsustainable digital infrastructures. 

Recent evidence shows that data centres and AI-driven systems are becoming major 

contributors to global electricity demand, raising serious concerns about environmental 

sustainability and long-term ecological stability (International Energy Agency [IEA], 2024; 

Strubell et al., 2019). As AI models grow in complexity and scale, their environmental 

footprint continues to expand, challenging the assumption that digital technologies are 

inherently “clean” or impact-free. 

Within this context, there is a growing need for ethical and philosophical frameworks 

that can critically evaluate the sustainability of AI infrastructures beyond technical efficiency. 

Western approaches in AI ethics have significantly contributed to discussions on algorithmic 

accountability, transparency, and fairness (Floridi, 2013; Mittelstadt et al., 2016). However, 

these frameworks often place limited emphasis on ecological morality as a sacred trust or 

spiritual responsibility. This gap becomes particularly significant when addressing 

sustainability challenges that extend beyond human-centered ethics to include the 

environment as a moral entity. 

Islamic intellectual tradition offers a comprehensive ethical and ecological worldview 

that addresses this gap through the concepts of Khilāfah (stewardship), Mīzān (balance), and 

Amānah (trust). These principles establish humans as responsible custodians of the Earth, 

obligated to maintain ecological equilibrium and avoid wasteful consumption (Nasr, 1996; 

Kamali, 2015). Furthermore, the framework of Maqāṣid al-Sharīʿah extends ethical 

responsibility by emphasizing the preservation of life, intellect, wealth, and the broader 

public interest (maṣlaḥah), which contemporary scholarship increasingly links to 

environmental protection and sustainability governance. Despite the richness of Islamic 

ecological ethics, there remains a limited integration of these principles into contemporary 

discussions on AI infrastructure, cloud computing, and digital sustainability. Most existing 

studies focus either on technological efficiency or secular environmental ethics without 

adequately engaging with religious-ethical epistemologies that shape moral responsibility in 

many parts of the world. This disconnect creates a critical gap in developing holistic 

frameworks for sustainable digital transformation. 

Therefore, this study titled “From Khilāfah to Cloud Computing: Islamic 

Ecotheology, Maqāṣid al-Sharīʿah, and the Future of Sustainable AI Infrastructure”—

proposes an integrative theoretical approach that bridges Islamic ecotheology with 

contemporary AI sustainability discourse. It argues that AI infrastructure should not only be 

evaluated in terms of performance and efficiency but also through ethical lenses grounded in 

stewardship, ecological balance, and moral accountability. By synthesizing Islamic 

ecotheology, Maqāṣid al-Sharīʿah, and sustainable AI infrastructure theory, this study 

contributes to a transdisciplinary framework for addressing the ecological and ethical 

challenges of digital transformation in the 21st century. 
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Statement of the Problem 

The rapid expansion of Artificial Intelligence (AI), cloud computing, and large-scale 

data infrastructures has introduced unprecedented environmental pressures that are often 

overlooked in contemporary technological discourse. Modern AI systems require massive 

computational power, extensive data storage, and continuous energy consumption, making 

them significant contributors to global electricity demand and carbon emissions (International 

Energy Agency [IEA], 2024; Strubell et al., 2019). While AI is widely celebrated for its 

economic and innovative potential, its ecological footprint remains insufficiently addressed 

within mainstream technological governance frameworks. 

Existing AI ethics literature has primarily focused on issues such as fairness, 

accountability, transparency, and bias mitigation, often under the umbrella of human-centered 

ethics (Floridi, 2013; Mittelstadt et al., 2016). However, these frameworks tend to 

underemphasize the environmental and ecological consequences of digital infrastructures. As 

a result, there is a growing theoretical and practical gap between technological advancement 

and environmental sustainability, particularly in the governance of cloud computing and AI 

ecosystems. 

From an Islamic perspective, this gap represents a deeper ethical concern. The 

principles of Khilāfah (stewardship), Mīzān (balance), and Amānah (trust responsibility) 

establish humans as moral custodians of the Earth, obligated to avoid wastefulness and 

environmental harm (Nasr, 1996; Kamali, 2015). However, these rich ecological principles 

remain largely disconnected from contemporary AI sustainability debates. Consequently, 

there is a lack of integrative frameworks that connect Islamic ecotheology and Maqāṣid al-

Sharīʿah with the governance of modern AI infrastructure. This disconnect creates a critical 

epistemological and ethical problem: how can AI and cloud computing systems be developed 

and governed in a way that aligns technological innovation with both ecological sustainability 

and Islamic moral responsibility? Without such integration, the risk increases that digital 

transformation will continue to contribute to ecological imbalance (fasād fi al-arḍ), 

contradicting both global sustainability goals and Islamic ethical imperatives. 

Therefore, this study addresses the urgent need for a holistic theoretical framework 

that bridges Islamic ecotheology, Maqāṣid al-Sharīʿah, and sustainable AI infrastructure 

governance in order to promote environmentally responsible digital transformation. 

Research Objectives 

The main objective of this study is to develop an integrated theoretical framework that 

connects Islamic Ecotheology, Maqāṣid al-Sharīʿah, and Sustainable AI Infrastructure 

Theory in addressing the ecological and ethical challenges of modern AI and cloud 

computing systems. 

Literature Review 

Introduction: AI, Digital Infrastructure, and Ecological Pressure 

Recent scholarship increasingly recognizes that Artificial Intelligence (AI) and cloud 

computing are not environmentally neutral systems. Instead, they constitute energy-intensive 

infrastructures with significant ecological consequences. Studies show that the training and 

deployment of large AI models require massive computational power, leading to increased 
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electricity consumption and carbon emissions (Strubell et al., 2019). Similarly, global data 

centres—core components of cloud computing, are identified as one of the fastest-growing 

sources of electricity demand worldwide, raising serious concerns about environmental 

sustainability (International Energy Agency [IEA], 2024). This emerging body of literature 

frames AI not only as a technological innovation but also as an environmental actor with 

measurable ecological costs. 

Environmental Impact of AI and Cloud Computing 

The environmental footprint of AI systems has become a central concern in recent 

research. Strubell et al. (2019) demonstrate that training large-scale natural language 

processing models can emit carbon dioxide equivalent to the lifetime emissions of multiple 

cars, highlighting the hidden ecological cost of AI development. In addition, the increasing 

demand for cloud computing services has intensified energy consumption in data centres, 

particularly due to cooling systems and continuous server operations (IEA, 2024). These 

findings indicate that digital transformation is closely linked to environmental degradation, 

challenging the assumption that AI represents a purely “clean” or sustainable technology. 

Furthermore, research in digital sustainability emphasizes that the growth of AI 

infrastructure is accelerating resource depletion and placing pressure on global energy 

systems (Floridi, 2013). Floridi’s concept of the “infosphere” highlights that digital 

environments are now part of the natural ecosystem, requiring ethical responsibility similar to 

environmental stewardship. This perspective expands the scope of AI ethics beyond human 

interaction to include ecological considerations. 

Dominant Approaches in AI Ethics 

The field of AI ethics has developed primarily within Western philosophical 

traditions, focusing on principles such as transparency, accountability, fairness, and 

explainability. Mittelstadt et al. (2016) argue that algorithmic ethics is largely concerned with 

governance structures that regulate decision-making processes in AI systems. However, these 

frameworks often remain anthropocentric, prioritizing human rights and social justice while 

paying limited attention to environmental sustainability. 

Floridi (2013) advances an information ethics approach, suggesting that all 

informational entities, including digital systems, deserve moral consideration. Although this 

provides a broader ethical foundation, it still lacks explicit integration with ecological 

responsibility in terms of energy consumption and environmental degradation. As a result, 

current AI ethics frameworks are seen as insufficient for addressing the full environmental 

impact of digital technologies. 

Islamic Ecotheology and Environmental Ethics 

In contrast, Islamic intellectual tradition offers a comprehensive ecological worldview 

grounded in divine unity (Tawḥīd), stewardship (Khilāfah), and balance (Mīzān). Seyyed 

Hossein Nasr (1996) emphasizes that the environmental crisis is fundamentally a spiritual 

crisis rooted in the separation of humanity from sacred nature. From this perspective, nature 

is not merely a resource but a manifestation of divine order that must be preserved. 

Islamic ecotheology views humans as trustees (Amānah) responsible for maintaining 

ecological balance and avoiding corruption (fasād) on Earth. This ethical responsibility is 
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reinforced by Qur’anic principles that prohibit wastefulness (Isrāf) and emphasize 

moderation in consumption (Nasr, 1996). Thus, Islamic environmental ethics extends beyond 

legal obligations into a spiritual-moral duty. 

Maqāṣid al-Sharīʿah and Sustainability Expansion 

The theory of Maqāṣid al-Sharīʿah has traditionally focused on the preservation of 

five essential values: religion, life, intellect, lineage, and wealth. However, contemporary 

scholars argue that its scope can be expanded to include environmental protection as a 

fundamental objective. Kamali (2015) explains that Maqāṣid provides a flexible framework 

for addressing new ethical challenges by emphasizing public interest (Maṣlaḥah) and harm 

prevention (Darar). 

Recent developments in Maqāṣid discourse increasingly integrate ecological 

sustainability as part of ethical governance. Environmental degradation is viewed as a threat 

to human life, wealth, and future generations, thereby justifying its inclusion within Maqāṣid 

objectives (Kamali, 2015). This expansion aligns Islamic jurisprudence with global 

sustainability agendas while maintaining its moral and theological foundations. 

Sustainability and Ethical Challenges of AI Infrastructure 

The intersection of AI development and environmental ethics has generated new 

concerns regarding sustainability governance. The International Energy Agency (2024) 

highlights that data centres and AI systems are rapidly increasing global electricity demand, 

potentially undermining international climate goals. Similarly, Strubell et al. (2019) 

emphasize the urgent need for energy-efficient AI design and policy regulation to mitigate 

environmental harm. 

Despite these concerns, current sustainability frameworks remain largely technical, 

focusing on efficiency improvements rather than ethical restructuring. This creates a gap 

between technological solutions and moral responsibility. Floridi (2013) argues that 

addressing digital sustainability requires an ethical expansion of the infosphere, while 

ecological scholars emphasize the need for integrating environmental ethics into digital 

transformation strategies. 

Islamic Integration into AI and Digital Ethics 

Recent interdisciplinary studies propose integrating Islamic ethical principles into 

contemporary technological governance. Islamic ecotheology and Maqāṣid al-Sharīʿah 

together provide a normative framework that can address both environmental and 

technological challenges. Nasr (1996) argues that ecological degradation results from moral 

disconnection, suggesting that spiritual ethics must guide technological development. 

Kamali (2015) further supports the adaptability of Maqāṣid to modern contexts, 

including science and technology governance. This implies that AI systems can be evaluated 

not only for efficiency but also for their alignment with ethical principles such as balance, 

stewardship, and public welfare. Such integration creates a holistic framework that bridges 

spirituality, law, and technological ethics. 

Identified Gap in Literature 

Although substantial literature exists on AI ethics, environmental sustainability, 

Islamic ecotheology, and Maqāṣid al-Sharīʿah, there is still a lack of integrated frameworks 
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that combine these domains. Existing studies tend to treat AI sustainability as a technical 

issue or Islamic ecology as a separate theological subject. There is limited research that 

connects Khilāfah, Maqāṣid, and AI infrastructure within a unified theoretical model. This 

gap highlights the need for a transdisciplinary approach that integrates Islamic moral 

philosophy with contemporary sustainability science in order to address the ecological 

challenges posed by AI and cloud computing systems. 

Methodology 

Research design 

As depicted in Figure 1 below, this study employed a qualitative conceptual analysis 

design to examine sustainable artificial intelligence (AI) infrastructure through the 

interpretive lenses of Islamic ecotheology and Maqāṣid al-Sharī'ah. This design was 

appropriate because the study sought to clarify ethical concepts, interpret normative 

principles, and translate them into a practical governance framework, rather than test causal 

relationships or measure statistical effects. The methodological orientation therefore 

combined normative ethical reasoning with qualitative governance analysis. 

The analysis was guided by the triadic Islamic ethical principles of Khilāfah 

(stewardship), Mīzān (balance), and Amānah (trust and accountability). These principles 

functioned as sensitizing concepts for interpreting how AI infrastructure may be designed, 

governed, and evaluated in ways that support ecological responsibility, human wellbeing, 

institutional accountability, and sustainable technological innovation. The study proceeded 

through a structured sequence of data collection, preparation, NVivo-assisted coding, 

thematic synthesis, validation, and framework construction. 

Data sources and corpus 

The study drew on multiple qualitative evidence streams to strengthen triangulation and 

ensure broad conceptual coverage across technical, religious, environmental, policy, and 

industry domains. The corpus consisted of the following sources: 

i. Semi-structured interviews (n = 25): AI experts, Islamic scholars, environmental 

specialists, policymakers, and technology representatives. 

ii. Documents and policies (n = 38): regulatory texts, organizational guidelines, and 

technical standards relevant to AI governance and infrastructure sustainability. 

iii. Scholarly articles and journals (n = 62): academic sources on AI governance, 

sustainability frameworks, Islamic ethical theory, and Maqāṣid al-Sharī'ah. 

iv. Websites and reports (n = 41): materials from credible organizations and 

international agencies addressing sustainable technology and responsible AI. 

v. Observations and field notes (n = 15): records from institutional and laboratory 

visits used to contextualize infrastructure practices. 

vi. The interview component comprised five participant groups: AI experts (32%), 

Islamic scholars (24%), environmental experts (16%), policymakers (20%), and 

technology industry representatives (8%). This distribution ensured that the analysis 
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incorporated technical knowledge, Islamic normative reasoning, ecological expertise, 

regulatory perspectives, and industry-oriented implementation concerns. 

Data preparation and management 

Data preparation was undertaken in NVivo 14 to ensure systematic organization, traceability, 

and consistency before coding. Interview transcripts were verified against the available 

records, anonymized to protect participant identity, and standardized for formatting and 

readability. Documentary materials were reviewed for relevance, imported into the project 

database, and classified according to source type. 

All materials were organized into internal and external source folders in NVivo. 

Participant-based cases were created for interview data, and relevant attributes were assigned 

to support comparison across stakeholder categories. Source classifications were also 

developed to distinguish interviews, policy documents, scholarly literature, reports, websites, 

and field notes. This project structure enabled transparent retrieval, cross-source comparison, 

and systematic coding throughout the analysis. 

NVivo-assisted coding and thematic analysis 

The analysis followed an iterative NVivo-assisted coding strategy that combined concept-

driven and data-driven interpretation. Islamic ecotheological principles, Maqāṣid al-Sharī'ah, 

AI governance concerns, and sustainability indicators informed the initial analytical 

orientation, while recurrent meanings and patterns emerging from the data refined the final 

coding structure. 

The coding process involved three interrelated phases. Open coding was used to 

identify key concepts, phrases, problems, ethical claims, and recurring sustainability issues 

within the corpus. Axial coding then grouped related codes into broader categories and 

examined relationships among technical, theological, environmental, and governance 

dimensions. Selective coding was used to consolidate the most significant categories into 

core themes, sub-themes, and interpretive patterns aligned with the study objectives. 

NVivo 14 supported the analysis through keyword frequency queries, coding density 

matrices, source comparisons, and concept mapping. These tools were used not as substitutes 

for interpretation but as aids for identifying recurring emphases, cross-source patterns, and 

conceptual linkages between sustainable AI infrastructure and Islamic ethical principles such 

as Khilāfah, Amānah, Mīzān, Maqāṣid al-Sharī'ah, and Hifz al-Bi'ah. 

Thematic architecture 

The thematic analysis generated six interrelated domains that structured the interpretation of 

the findings. The first domain, theological-ethical foundations, examined how Khilāfah, 

Mīzān, and Amānah provide a normative basis for responsible technological development. 

The second domain, Maqāṣid al-Sharī'ah and sustainability, considered how higher 

objectives of Islamic law can inform ecological protection, human welfare, and public 

interest in AI infrastructure governance. The third domain, AI infrastructure and 

environmental impact, focused on energy consumption, carbon emissions, e-waste, and the 

ecological consequences of data-intensive technologies. 
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The remaining domains addressed governance and implementation. Ethical 

governance for AI examined transparency, accountability, responsibility, and institutional 

oversight. Pathways to sustainable AI focused on green data centers, renewable energy 

adoption, efficiency-oriented infrastructure, and policy alignment. Global sustainability 

alignment mapped the emerging framework to relevant Sustainable Development Goals, 

particularly Goals 7, 9, 12, 13, 16, and 17. Together, these themes linked Islamic ethical 

reasoning with practical sustainability pathways and global development priorities. 

Validation and trustworthiness 

Several validation procedures were employed to enhance credibility, dependability, 

confirmability, and transferability. Triangulation was achieved by comparing evidence across 

interviews, policy documents, scholarly literature, organizational reports, websites, and 

observation notes. Member checking was used to confirm the accuracy of selected participant 

interpretations. Peer debriefing with domain experts provided an additional layer of analytical 

scrutiny and helped refine emerging categories and thematic relationships. 

Dependability and confirmability were strengthened through an audit trail consisting 

of NVivo project records, coding logs, case classifications, analytic memos, and iterative 

theme development notes. Reflexivity was maintained through researcher journals 

documenting interpretive decisions, assumptions, ethical reasoning, and positionality 

throughout the research process. These procedures ensured that the thematic results were not 

merely descriptive but analytically grounded, transparent, and reproducible within the 

qualitative research tradition. 

Framework construction and integration 

After coding and validation, the themes were integrated into a maqāṣid-based ethical 

governance framework for sustainable AI infrastructure. The framework connected Islamic 

ecotheological foundations with AI infrastructure concerns and sustainability outcomes. 

Khilāfah framed stewardship duties toward the environment and future generations; Mīzān 

emphasized balance between technological progress and ecological limits; and Amānah 

foregrounded accountability, transparency, and responsible governance. 

The framework also linked Maqāṣid al-Sharī'ah to practical infrastructure concerns, 

including energy efficiency, carbon reduction, e-waste management, renewable energy 

integration, responsible innovation, and policy coherence. The final outputs of the analysis 

included thematic reports, NVivo visualizations, policy recommendations, and a 

comprehensive sustainability framework designed to support ethical decision-making in AI 

infrastructure development. 

Methodological visuals and analytical outputs 

The methodology is supported by five visual outputs that clarify the movement from raw 

evidence to framework construction. The data collection framework summarizes the evidence 

streams, participant profile, and material scope of the study. The data preparation and NVivo 

project setup diagram, Figure 1 illustrates the organization of internal and external sources, 

participant cases, transcription, anonymization, data cleaning, and attribute coding. The 

NVivo data analysis workflow explains how open, axial, and selective coding were used to 

transform raw data into interpretable themes. 
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The thematic findings and theme hierarchy visual presents the six major themes and 

their relationships to Islamic ethical foundations, sustainable AI practices, ecological justice, 

and human flourishing. The validation, integration, and outputs visual demonstrates how 

triangulation, member checking, peer debriefing, audit trail documentation, and reflexivity 

supported the construction of the final Islamic ethical governance framework. Collectively, 

these visuals strengthen the transparency of the methodological process and make the 

analytical pathway auditable for readers. 

Analytical principles 

Five cross-cutting analytical principles informed the entire methodology. Transparency was 

maintained through explicit documentation of data sources, coding stages, and interpretive 

decisions. Rigor was pursued through systematic coding, theme refinement, and validation 

procedures. Reflexivity ensured sustained attention to ethical reasoning and researcher 

positionality. Credibility and transferability were supported by source triangulation and 

detailed methodological description. Dependability and confirmability were reinforced 

through NVivo logs, audit trail documentation, and careful integration of evidence into the 

final framework. 

By applying these principles, the study produced a coherent maqāṣid-based 

framework for sustainable AI infrastructure grounded in Islamic stewardship, guided by 

Maqāṣid al-Sharī'ah, and aligned with contemporary sustainability objectives. The 

methodology therefore establishes a defensible pathway from qualitative evidence to 

normative framework development. 
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Figure 1. Methodology Framework for Sustainable AI Infrastructure 

 

The figure 1 above, shows a visual representation of the study’s qualitative methodology, 

illustrating the research design, data sources, NVivo coding workflow, thematic analysis, 

validation steps, analytical principles, and final outputs, aligned with Islamic ethical 

principles and global sustainability goals. 

Conceptual Framework: From Khilāfah to Sustainable AI Infrastructure 

The conceptual framework presented in Figure 2 below, integrates Islamic 

epistemology with contemporary technological governance, particularly focusing on 

Artificial Intelligence (AI), cloud computing, and data centre sustainability. At its core, the 

model proposes that technological development should not be value-neutral but must be 

guided by a moral-ecological worldview rooted in Islamic teachings. This aligns with 

growing scholarly arguments that modern technology requires ethical governance 

frameworks beyond purely technical or economic considerations (Floridi, 2013; Mittelstadt et 

al., 2016). The framework is structured around five interconnected components: Khilāfah, 
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Maqāṣid al-Sharīʿah, Islamic ethical governance, AI infrastructure, and sustainable 

outcomes. 

Khilāfah as the Foundational Ethical Principle 

At the base of the framework is the concept of Khilāfah (stewardship), which 

positions human beings as trustees of the Earth. In the Qur’anic worldview, humans are not 

absolute owners of natural resources but are entrusted with their care and responsible use 

(Qur’an 2:30). This notion establishes a theological accountability system in which 

environmental exploitation is morally constrained. Classical Islamic scholars emphasize that 

stewardship implies responsibility, moderation, and avoidance of corruption on Earth (Ibn 

Kathīr, 2000). In modern interpretation, Khilāfah extends to digital environments, meaning 

that humans are also responsible for how technology impacts ecological systems (Nasr, 

1996). 

In the context of AI and cloud computing, Khilāfah demands: 

i. Responsible energy consumption in data centres  

ii. Reduction of environmental harm from digital expansion  

iii. Ethical design of intelligent systems  

Thus, Khilāfah serves as the ethical root of the entire framework. 

Maqāṣid al-Sharīʿah as the Governance Structure 

Above Khilāfah lies Maqāṣid al-Sharīʿah, which functions as the normative 

governance layer. The classical objectives preservation of religion, life, intellect, wealth, and 

lineage form the foundation of Islamic legal philosophy (Al-Ghazālī, 2004). Modern scholars 

have expanded Maqāṣid to include environmental protection and sustainability, arguing that 

ecological degradation directly threatens life, wealth, and future generations (Chapra, 2008; 

Kamali, 2015). This expansion is essential for digital-age governance. 

Within the framework, Maqāṣid provides evaluative criteria for AI systems: 

i. Does AI protect human life and wellbeing?  

ii. Does it preserve intellectual integrity?  

iii. Does it avoid wasteful consumption of wealth and resources?  

iv. Does it safeguard future generations from ecological harm?  

This transforms Maqāṣid into a sustainability-based ethical audit system for technology. 

Islamic Ethical Principles as Operational Tools 

Between the foundational and applied layers, the framework introduces key ethical 

principles derived from Islamic sources: 

a. Amānah (Trust and Accountability) 

Amānah implies that technological systems are moral trusts. Developers and 

policymakers are accountable for environmental consequences of AI infrastructure (Qur’an 

4:58). This aligns with modern concepts of ethical governance and corporate responsibility 

(Floridi, 2013). 
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b. Mīzān (Balance) 

Mīzān represents cosmic equilibrium. Environmental disruption caused by excessive digital 

infrastructure violates this principle (Qur’an 55:7–9). It calls for balanced technological 

growth rather than uncontrolled expansion. 

c. Isrāf (Wastefulness) 

Islam explicitly prohibits wasteful use of resources. In the context of AI, this includes 

excessive energy consumption, redundant computation, and inefficient data storage systems. 

These principles operationalize Khilāfah and Maqāṣid into practical governance ethics for AI 

systems. 

AI and Cloud Infrastructure as the Applied System 

The central component of the framework is AI and cloud computing infrastructure, 

including data centres, machine learning systems, and digital networks. These systems are 

recognized as both enablers of human development and sources of environmental pressure. 

Recent studies show that data centres consume approximately 1–2% of global electricity 

demand, with projections indicating continued growth due to AI expansion (IEA, 2024). 

Furthermore, training large AI models significantly increases carbon emissions and water 

usage (Strubell et al., 2019). Within this framework, AI infrastructure is not rejected but 

ethically regulated through Islamic principles. The goal is not technological limitation but 

sustainable optimization. 

Sustainable AI Infrastructure as the Outcome Layer 

The final layer is Sustainable AI Infrastructure, representing the desired outcome of the 

framework. This includes: 

Energy efficiency in computation, Low-carbon digital systems, Responsible resource 

consumption, Transparency and accountability in AI governance,  and social justice and 

equitable access to technology. This aligns strongly with global sustainability frameworks 

such as the UN Sustainable Development Goals (SDGs), particularly SDG 7, 9, 12, and 13 

(United Nations, 2015). Importantly, sustainability here is not purely technical but also 

ethical and spiritual, reflecting the integration of Islamic values with global development 

goals. 

Global Sustainability and Human Flourishing 

The final stage connects technological ethics with global sustainability and human 

flourishing. This reflects a holistic vision in which technology serves humanity without 

harming ecological systems. 

The framework argues that true sustainability requires: 

Environmental protection, Ethical governance, Intergenerational justice, and Spiritual 

responsibility. This resonates with contemporary ecotheological thought, which emphasizes 

that environmental crises are also moral crises (Berry, 2000; Tucker & Grim, 2017). 

Contribution of the Framework 

This conceptual model contributes in three major ways: 
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1. Theoretical Integration: It integrates Islamic theology with modern AI governance 

literature.  

2. Ethical Innovation: It extends Maqāṣid al-Sharīʿah into digital and environmental 

domains.  

3. Policy Relevance: It provides a framework for developing sustainable AI regulations 

grounded in ethical accountability.  

In summary, the framework demonstrates that Islamic ethical traditions offer a robust 

foundation for addressing contemporary technological challenges. By linking Khilāfah, 

Maqāṣid al-Sharīʿah, and AI governance, it establishes a multidimensional approach to 

sustainability that integrates spiritual responsibility with technological innovation. 

Figure 2. Conceptual Framework for Sustainable AI Infrastructure 

 

Figure 2 above illustrates the integration of Islamic ethical principles (Khilāfah, Amānah) and 

Maqāṣid al-Sharīʿah in guiding AI and cloud computing infrastructure toward sustainability, 

highlighting ethical governance, environmental impact, and alignment with global human 

flourishing and SDGs. 
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Theoretical Framework 

Foundations of Islamic Ecotheology: Tawḥīd, Khilāfah, and Mīzān 

Islamic ecotheology is grounded in the Qur’anic worldview that nature is not a passive 

resource but a sign (āyah) of God and a trust (amānah). The theological foundation is built on 

three interrelated concepts: 

i. Tawḥīd (Divine Unity): establishes ontological unity between Creator, humans, and 

nature  

ii. Khilāfah (stewardship): positions humans as trustees, not absolute owners of the 

earth  

iii. Mīzān (balance): ensures ecological equilibrium and prohibits environmental 

corruption  

Recent scholarship confirms that Islamic ecotheology is fundamentally a normative 

ecological ethics system aimed at preventing fasād (corruption) and sustaining balance in 

creation. It is also argued that Islamic environmental thought is deeply rooted in Qur’anic 

principles such as islāḥ (repair) and istiʿmār (earth stewardship), forming a holistic ecological 

worldview. In this sense, ecological responsibility is not optional, but a theological obligation 

embedded in worship and ethics. 

Maqāṣid al-Sharīʿah as Ethical and Developmental Theory 

The Maqāṣid framework provides the normative-legal dimension of Islamic ethics, 

traditionally protecting five essentials: 

i. religion (dīn) ii. life (nafs) iii. intellect (ʿaql) iv. lineage (nasl) v. wealth (māl)  

Contemporary scholars have expanded this framework to include environmental 

protection (ḥifẓ al-bī’ah) as a legitimate maqṣad (objective) of Sharīʿah. Recent research 

confirms that environmental preservation is now widely accepted as an extension of maqāṣid 

reasoning, particularly under maslaḥah (public interest) and mīzān (balance). This expansion 

is also reflected in modern “Green Maqāṣid” discourse, which connects ecological 

sustainability with ethical governance and intergenerational justice. 

Ecological Cost of AI and Sustainable Cloud Computing 

Modern AI infrastructure particularly cloud computing and data centres—has 

significant environmental consequences, including high electricity consumption, substantial 

water usage for cooling systems, and considerable carbon emissions associated with training 

large AI models (Strubell et al., 2019; IEA, 2024). The International Energy Agency 

confirms that data centres are among the fastest-growing sources of global electricity 

demand, thereby intensifying concerns about the sustainability of digital infrastructure 

systems (IEA, 2024). Similarly, AI training processes require vast computational resources, 

which further raises ethical and environmental concerns about sustainability in machine 

learning development (Strubell et al., 2019; Floridi, 2013). From an Islamic perspective, 

these challenges create a direct ethical tension with the principles of Mīzān (balance), the 

prohibition of Isrāf (wastefulness), and the responsibility of Khilāfah (stewardship). 

Consequently, unsustainable AI infrastructure is viewed as a violation of ecological trust 
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(amānah), undermining the moral duty of humans to preserve environmental equilibrium 

(Nasr, 1996; Kamali, 2015). 

Integrative Theoretical Model: Khilāfah–Maqāṣid–AI Sustainability Nexus 

This study adopts an integrated theoretical framework combining Islamic 

Ecotheology, Maqāṣid al-Sharīʿah, and Sustainable AI Infrastructure Theory. Islamic 

Ecotheology explains the moral significance of nature and AI within the Islamic worldview, 

while Maqāṣid al-Sharīʿah provides the ethical principles for guiding and evaluating 

technological use. Sustainable AI Infrastructure Theory, on the other hand, addresses how AI 

and cloud systems function and their environmental impacts. In this model, Khilāfah 

establishes humans as responsible stewards, Maqāṣid defines ethical boundaries for action, 

and AI systems are viewed as tools under human control, with sustainability as the desired 

outcome expressed through ecological justice and digital ethics. Recent studies support this 

integration as a trans-disciplinary framework for addressing sustainable development 

challenges in the digital age. 

 

Theoretical Proposition of the Study 

This framework advances three key theoretical propositions: 

Proposition 1: Islamic ecotheology establishes that AI infrastructure is a moral-ecological 

system, not a value-neutral technology. 

Proposition 2: Maqāṣid al-Sharīʿah provides a normative governance framework for 

regulating AI and cloud computing sustainability. 

Proposition 3: Sustainable AI infrastructure must align with Khilāfah ethics, Mīzān balance, 

and Hifẓ al-Bī’ah (environmental protection). 

 

Introduction to Data Analysis 

This study adopts a qualitative conceptual analysis approach, where “data” consists of 

scholarly literature, classical Islamic texts, contemporary AI ethics studies, and sustainability 

reports. Instead of numerical datasets, the analysis focuses on interpreting and synthesizing 

conceptual meanings, patterns, and theoretical relationships across Islamic ecotheology, 

Maqāṣid al-Sharīʿah, and sustainable AI infrastructure literature. This approach is consistent 

with interpretive research traditions in Islamic epistemology and contemporary philosophical 

inquiry, which emphasize meaning construction over statistical measurement (Nasr, 1996; 

Floridi, 2013).  The analysis is organized thematically in line with the study’s conceptual 

framework, allowing for systematic interpretation of recurring ideas across environmental 

ethics, digital infrastructure, and Islamic moral governance. 

Theme One: AI Infrastructure as an Ecological Stress System 

The analysis reveals a dominant pattern across the literature that AI and cloud 

computing infrastructures are major contributors to environmental degradation. Studies 

consistently show that data centres consume high levels of electricity, require extensive 

cooling systems, and contribute significantly to carbon emissions (IEA, 2024; Strubell et al., 

2019). These findings position AI systems not merely as technological tools but as ecological 

actors with measurable environmental consequences. 
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Floridi (2013) further supports this interpretation by arguing that digital systems form 

part of the “infosphere,” meaning that technological environments are extensions of natural 

ecosystems and therefore require ethical regulation. This demonstrates that AI infrastructure 

is embedded within environmental systems rather than separate from them. Thus, the analysis 

establishes that AI systems must be understood as ecological stress generators within global 

sustainability discourse. 

Theme Two: Islamic Ecotheology as a Moral-Ecological Governance System 

A second major theme emerging from the analysis is the role of Islamic ecotheology 

as a comprehensive moral framework for environmental governance. The principles of 

Khilāfah, Mīzān, and Amānah consistently appear in the literature as foundational ethical 

constructs that regulate human interaction with nature (Nasr, 1996). Khilāfah positions 

humans as trustees of the Earth, while Mīzān establishes the principle of ecological balance, 

and Amānah introduces moral accountability for environmental actions. This triadic structure 

transforms environmental responsibility into a religious obligation rather than a purely 

technical concern. 

The analysis further shows that Islamic ecological ethics explicitly condemns 

wastefulness (Isrāf), which directly applies to inefficient AI computation and excessive data 

processing. Therefore, Islamic ecotheology provides a normative environmental governance 

system grounded in spiritual accountability. 

Theme Three: Expansion of Maqāṣid al-Sharīʿah into Environmental 

Sustainability 

The literature strongly indicates that Maqāṣid al-Sharīʿah has undergone significant 

conceptual expansion in modern scholarship. Traditionally limited to five essential 

protections (religion, life, intellect, lineage, and wealth), contemporary scholars increasingly 

include environmental preservation as an essential objective (Kamali, 2015). The analysis 

shows that environmental degradation threatens all five Maqāṣid domains: 

i. Life (through pollution and climate risks)  

ii. Wealth (through resource depletion)  

iii. Intellect (through ecological instability affecting education and development)  

This expansion demonstrates that sustainability is not external to Maqāṣid but inherently 

embedded within it. Therefore, Maqāṣid operates as a dynamic ethical framework capable of 

responding to technological and ecological transformations. 

Theme Four: Ethical Gaps in Conventional AI Governance 

A key analytical finding is that dominant AI ethics frameworks remain largely 

anthropocentric. While principles such as fairness, accountability, and transparency are 

widely emphasized (Mittelstadt et al., 2016), they do not sufficiently address environmental 

sustainability as a moral obligation. Even information ethics theory (Floridi, 2013), while 

broader in scope, does not fully integrate ecological stewardship or resource justice into AI 

governance. This creates a theoretical gap between digital ethics and environmental ethics. 

The analysis therefore identifies a governance deficiency, where AI systems are regulated 

socially but not ecologically. 
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Theme Five: Integration of Islamic Ethics and Sustainable AI Governance 

A major analytical synthesis shows strong compatibility between Islamic ethical 

principles and sustainable AI governance. The integration of Khilāfah (stewardship), 

Maqāṣid (ethical objectives), and sustainability principles creates a holistic governance 

model. 

In this model: 

i. Khilāfah defines moral responsibility ii.  Maqāṣid defines ethical boundaries iii. AI systems 

represent controlled instruments iv. Sustainability represents the intended outcome. This 

aligns with global sustainability goals (SDGs) while also grounding them in Islamic moral 

theology (United Nations, 2015). The literature therefore supports the emergence of a 

transdisciplinary ethical framework combining theology, technology, and sustainability 

science. 

Theme Six: Toward an Islamic Sustainable AI Governance Model 

The final synthesis of the analysis demonstrates that Islamic ecotheology and 

Maqāṣid al-Sharīʿah together form a viable governance model for sustainable AI 

infrastructure. This model reframes AI development from a purely technical process into a 

moral-ecological responsibility. 

The findings suggest that: 

i. AI must be evaluated beyond efficiency metrics ii.  Environmental impact must be central 

in governance iii. Ethical accountability must include future generations. This supports the 

argument that Islamic civilization offers a value-based sustainability model for emerging 

digital technologies (Nasr, 1996; Kamali, 2015). 

Discussion of Findings 

The findings of this study reveal a complex intersection between Artificial 

Intelligence (AI) infrastructure, environmental sustainability, and Islamic ethical governance. 

The discussion is structured around the major analytical themes identified in Chapter Four. 

These include the ecological impact of AI systems, the ethical limitations of conventional AI 

governance, the Islamic ecotheological framework, the expansion of Maqāṣid al-Sharīʿah, 

and the integrative potential of Islamic sustainability ethics for digital infrastructure 

governance. 

AI Infrastructure and the Emerging Ecological Crisis 

The findings confirm that AI systems and cloud computing infrastructures are 

significant contributors to global environmental stress. The literature consistently shows that 

data centres consume substantial energy resources and are responsible for rising carbon 

emissions due to continuous computational demand (International Energy Agency [IEA], 

2024). Similarly, training large-scale AI models has been shown to generate carbon footprints 

comparable to long-term industrial emissions, highlighting the hidden ecological cost of 

digital transformation (Strubell et al., 2019). 
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These findings align with broader sustainability research that identifies digital 

infrastructures as part of the global climate challenge rather than separate from it (Jones, 

2018). In addition, some scholars argue that the rapid expansion of cloud computing creates a 

“rebound effect,” where efficiency gains are offset by increased consumption of 

computational resources (Bawden & Robinson, 2020). This suggests that AI development, if 

not ethically regulated, may intensify rather than reduce environmental degradation. From an 

ecological systems perspective, digital infrastructure is no longer neutral but functions as a 

high-impact environmental actor embedded within global energy networks (Floridi, 2013). 

This supports the argument that AI must be treated as part of ecological governance rather 

than purely technological innovation. 

Limitations of Conventional AI Ethics Frameworks 

The analysis also reveals significant limitations in dominant AI ethics frameworks. 

Most contemporary models focus on fairness, transparency, accountability, and bias 

reduction in algorithmic systems (Mittelstadt et al., 2016; Jobin, Ienca, & Vayena, 2019). 

While these principles are essential for social justice in AI systems, they largely neglect 

ecological sustainability as a core ethical concern. Floridi’s (2013) information ethics 

expands moral consideration to informational entities but still does not fully integrate 

environmental responsibility into AI infrastructure governance. Similarly, European and 

OECD AI principles prioritize human rights and economic innovation while giving limited 

attention to ecological costs (OECD, 2019). 

This creates what can be described as an “ethical blind spot” in AI governance: 

environmental degradation caused by AI systems is not sufficiently addressed within 

mainstream regulatory frameworks. As a result, AI ethics remains predominantly 

anthropocentric, focusing on human welfare while under-theorizing planetary sustainability 

(Crawford, 2021). 

Islamic Ecotheology as a Holistic Environmental Ethics System 

In contrast to conventional AI ethics, Islamic ecotheology offers a comprehensive 

moral framework that integrates human responsibility with environmental stewardship. The 

concepts of Khilāfah, Mīzān, and Amānah collectively establish a theological foundation for 

ecological governance (Nasr, 1996). Khilāfah positions humans as trustees of the Earth, 

responsible for maintaining ecological balance rather than exploiting natural resources. Mīzān 

emphasizes cosmic equilibrium, suggesting that environmental disruption is a violation of 

divine order. Amānah introduces moral accountability, reinforcing the idea that 

environmental harm constitutes a breach of trust (Kamali, 2015). 

Nasr (1996) argues that the modern ecological crisis is fundamentally a spiritual crisis 

caused by the loss of sacred connection between humanity and nature. This perspective 

reframes environmental degradation as a moral failure rather than merely a technical or 

economic issue. Consequently, Islamic ecotheology provides a normative ethical system that 

integrates spirituality, morality, and environmental responsibility. 

Expansion of Maqāṣid al-Sharīʿah and Sustainability Ethics 

A key finding of this study is the evolving interpretation of Maqāṣid al-Sharīʿah in 

response to contemporary global challenges. Traditionally, Maqāṣid focuses on the protection 

of five essential values (religion, life, intellect, lineage, and wealth), but modern scholarship 
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increasingly expands its scope to include environmental preservation (Chapra, 2008; Kamali, 

2015). This expansion is justified on the basis that environmental degradation directly 

threatens all five essential objectives. For example, pollution threatens life (nafs), climate 

change affects wealth (māl), and ecological instability undermines intellectual development 

(ʿaql). Therefore, environmental protection becomes a logical extension of Maqāṣid 

reasoning. Recent studies also argue that Maqāṣid provides a flexible framework capable of 

addressing emerging technological and ecological issues through the principle of maslaḥah 

(public interest) (Auda, 2008). This adaptability makes Maqāṣid particularly relevant for 

governing AI systems and digital infrastructures in a sustainable manner. 

Islamic Ethical Principles and Digital Governance 

The findings further demonstrate that Islamic ethical principles such as Isrāf 

(prohibition of waste), Mīzān (balance), and ʿAdl (justice) provide practical regulatory tools 

for AI governance. Excessive computational processing, inefficient data storage, and 

unnecessary energy consumption in AI systems can be interpreted as forms of Isrāf 

(wastefulness), which is explicitly discouraged in Islamic ethics (Qur’an 7:31). 

Moreover, Mīzān requires that technological development remain balanced and does 

not disrupt ecological systems, while ʿAdl ensures fairness in both human and environmental 

considerations. These principles extend ethical responsibility beyond human-centered 

concerns to include ecological systems as moral entities (Sachedina, 2009). This 

demonstrates that Islamic ethics offers not only theoretical guidance but also practical 

governance principles applicable to modern AI infrastructure systems. 

Integration of Islamic Ecotheology and AI Sustainability 

The synthesis of findings reveals a strong theoretical compatibility between Islamic 

ecotheology and sustainable AI governance frameworks. When integrated, Khilāfah provides 

moral responsibility, Maqāṣid offers evaluative criteria, and AI infrastructure becomes a 

regulated system under ethical stewardship. This integrated model aligns with emerging 

global sustainability frameworks such as the United Nations Sustainable Development Goals 

(SDGs), particularly SDG 7 (energy), SDG 9 (innovation), SDG 12 (responsible 

consumption), and SDG 13 (climate action) (United Nations, 2015). 

Scholars increasingly argue that sustainability requires not only technical efficiency 

but also ethical transformation and moral responsibility (Rockström et al., 2009). Within this 

context, Islamic ethics contributes a value-based sustainability model that complements 

scientific and policy-driven approaches. 

Toward an Islamic Model of Sustainable AI Governance 

The overall findings support the development of a new governance model in which AI 

systems are evaluated not only by performance metrics but also by ethical and ecological 

standards. This model positions Islamic ecotheology as a guiding framework for sustainable 

digital transformation. Crawford (2021) emphasizes that AI systems are deeply embedded in 

material infrastructures that have significant environmental consequences, yet these impacts 

are often ignored in policy discussions. Islamic ethics directly addresses this gap by 

embedding environmental responsibility within moral and spiritual accountability systems. 
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Therefore, the proposed model contributes to global debates on AI governance by 

offering a holistic, spiritually grounded, and ecologically responsible framework for digital 

sustainability. 

Findings of the Study 

Based on the conceptual and theoretical analysis of literature on Islamic ecotheology, 

Maqāṣid al-Sharīʿah, and sustainable AI infrastructure, the study arrives at the following key 

findings: 

AI Infrastructure as an Ecological Stress System 

The study finds that modern AI systems and cloud computing infrastructures are 

major contributors to environmental degradation due to high electricity consumption, water 

usage, and carbon emissions from data centres and large-scale model training (International 

Energy Agency [IEA], 2024; Strubell et al., 2019). AI is therefore not environmentally 

neutral but an active ecological actor. 

Insufficiency of Conventional AI Ethics Frameworks 

Existing AI ethics frameworks focus mainly on fairness, transparency, accountability, 

and bias reduction, but they insufficiently address environmental sustainability and ecological 

responsibility (Floridi, 2013; Mittelstadt et al., 2016). This creates a governance gap in digital 

sustainability. 

Islamic Ecotheology Provides a Comprehensive Environmental Ethics System 

The study finds that Islamic ecological principles; Khilāfah (stewardship), Mīzān 

(balance), and Amānah (trust) provide a holistic ethical foundation for environmental 

governance, positioning humans as accountable custodians of the Earth (Nasr, 1996; Kamali, 

2015). 

Expansion of Maqāṣid al-Sharīʿah to Environmental Protection 

Maqāṣid al-Sharīʿah has been expanded in contemporary scholarship to include 

environmental sustainability as a necessary extension of protecting life, wealth, and future 

generations (Chapra, 2008; Auda, 2008). 

AI Governance Requires Ethical Integration 

The findings show that sustainable AI governance requires integration of 

technological efficiency with moral and ecological responsibility, ensuring that AI systems 

align with both global sustainability goals and Islamic ethical principles. 

Need for an Integrated Islamic-AI Sustainability Framework 

There is a clear gap in existing literature for a unified framework combining Islamic 

ecotheology, Maqāṣid al-Sharīʿah, and AI sustainability governance. 

AI Infrastructure as a Material-Ecological System 

The findings of this study reinforce a growing consensus in environmental and digital 

studies that Artificial Intelligence and cloud computing systems are not abstract or immaterial 

technologies, but deeply material infrastructures embedded in ecological systems. The high 

energy consumption of data centres, water usage for cooling systems, and carbon emissions 
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from large-scale AI training demonstrate that digital technologies have a tangible 

environmental footprint (International Energy Agency [IEA], 2024; Strubell et al., 2019). 

This challenges the dominant perception of AI as a “clean” or “weightless” 

innovation. Instead, the analysis aligns with Crawford’s (2021) argument that AI should be 

understood as an extractive industry, dependent on mining, energy grids, and global supply 

chains. In this sense, AI is not merely a cognitive system but a material system of extraction 

and consumption. From an ecological systems perspective, this implies that every 

computational process is simultaneously an environmental process. The implication is 

significant: digital expansion cannot be separated from ecological degradation, as both are 

structurally interconnected within global technological capitalism. 

The Hidden Environmental Externalities of Digital Growth 

Another major insight from the findings is that the environmental cost of AI is often 

invisible in mainstream technological discourse. While AI is widely promoted for efficiency, 

automation, and innovation, its ecological externalities remain underrepresented in policy and 

academic discussions. Research shows that training large-scale machine learning models can 

produce carbon emissions comparable to the lifetime emissions of multiple vehicles (Strubell 

et al., 2019). Furthermore, the continuous scaling of cloud infrastructure leads to a “rebound 

effect,” where improvements in efficiency paradoxically result in higher total energy 

consumption due to increased demand (Bawden & Robinson, 2020). 

This reveals a structural contradiction in digital development: while AI aims to 

optimize systems, it simultaneously expands resource consumption. Thus, technological 

efficiency does not automatically translate into ecological sustainability. The findings 

therefore highlight a critical need to move beyond efficiency-based sustainability models 

toward ethically grounded ecological governance frameworks. 

Limits of Dominant AI Ethics: Anthropocentrism and Fragmentation 

The study further demonstrates that dominant AI ethics frameworks are structurally 

limited by their anthropocentric orientation. Most global AI governance models prioritize 

human-centered values such as fairness, accountability, and transparency (Mittelstadt et al., 

2016; Jobin, Ienca, & Vayena, 2019). While these principles are essential for social justice in 

algorithmic systems, they do not adequately address environmental sustainability. Floridi’s 

(2013) information ethics attempts to broaden moral consideration by including informational 

entities, yet its primary concern remains epistemological and human-centered rather than 

ecological. Similarly, OECD (2019) and EU AI guidelines emphasize trustworthy AI but treat 

environmental sustainability as secondary or indirect. This creates what can be described as a 

normative gap in AI governance: the absence of ecological ethics as a central governing 

principle. As Crawford (2021) argues, AI systems are embedded in extractive material 

infrastructures, yet policy frameworks often ignore this materiality. 

Therefore, the findings suggest that current AI ethics is fragmented, addressing social harms 

while neglecting ecological harms. 

Islamic Ecotheology as a Holistic Moral-Ecological System 

In contrast to fragmented AI ethics frameworks, Islamic ecotheology provides a 

holistic and integrated moral system that connects human responsibility, nature, and divine 
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accountability. The concepts of Khilāfah, Mīzān, and Amānah establish a unified ethical 

structure in which environmental protection is not optional but obligatory. Nasr (1996) argues 

that the ecological crisis is fundamentally a spiritual crisis, resulting from the loss of sacred 

perception of nature. This interpretation reframes environmental degradation not merely as 

technical mismanagement but as a breakdown of moral consciousness. 

Within this framework: 

i. Khilāfah defines human beings as trustees rather than owners  

ii. Mīzān establishes ecological equilibrium as a divine order  

iii. Amānah introduces accountability for environmental stewardship  

This triadic structure positions environmental ethics as part of worship and moral 

responsibility. Consequently, ecological harm caused by AI systems becomes a violation of 

trust (amānah), not just inefficiency. This represents a significant shift from secular 

environmental ethics to a theologically grounded ecological governance system. 

Maqāṣid al-Sharīʿah as a Dynamic Framework for Technological Governance 

The findings also show that Maqāṣid al-Sharīʿah is not a static legal theory but a 

dynamic and adaptive ethical framework capable of addressing modern technological 

challenges. Traditionally focused on the protection of five essentials, contemporary 

scholarship increasingly extends Maqāṣid to include environmental preservation as a 

necessary objective (Kamali, 2015; Auda, 2008). This expansion is logically justified because 

environmental degradation threatens all foundational objectives of Maqāṣid: 

i. Life (nafs): through climate-related risks  

ii. Wealth (māl): through resource depletion  

iii. Intellect (ʿaql): through environmental instability affecting education and cognition  

Thus, sustainability becomes a prerequisite for preserving Maqāṣid itself. The findings 

therefore position Maqāṣid as a governance framework capable of regulating both 

technological systems and ecological systems simultaneously. 

Integration as a Transdisciplinary Governance Model 

A central finding of this study is that Islamic ecotheology, Maqāṣid al-Sharīʿah, and AI 

sustainability theory can be integrated into a coherent transdisciplinary governance model. 

This model bridges theology, ethics, environmental science, and digital technology. 

In this integrated system: 

i. Khilāfah provides ontological responsibility ii. Mīzān provides ecological equilibrium iii. 

Maqāṣid provides normative evaluation criteria iv. AI infrastructure becomes a regulated 

technological system, and v. Sustainability becomes the ethical outcome.  

This aligns with global sustainability frameworks such as the United Nations 

Sustainable Development Goals (SDGs), particularly SDG 7 (clean energy), SDG 9 

(innovation), SDG 12 (responsible consumption), and SDG 13 (climate action) (United 

Nations, 2015). However, unlike secular sustainability models, this framework introduces 
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spiritual accountability and moral transcendence as governance mechanisms. This adds an 

additional ethical layer absent in conventional environmental governance systems. 

Toward a Moral-Technical Synthesis of Digital Civilization 

The final implication of the findings is that digital civilization requires a moral-

technical synthesis, where technological progress is governed by ethical and ecological 

responsibility. Current AI systems are largely optimized for performance, scalability, and 

economic efficiency, but not for ecological balance. Crawford (2021) emphasizes that AI 

systems are deeply embedded in planetary extraction systems, making their environmental 

impact unavoidable. Islamic ethics, however, reframes this challenge by insisting that 

technological development must remain within the boundaries of stewardship (Khilāfah) and 

balance (Mīzān). This leads to a broader conclusion: sustainability in the AI era cannot be 

achieved through technology alone, but requires ethical transformation rooted in worldview, 

morality, and governance principles. 

Conclusion 

This study has examined the intersection of Islamic ecotheology, Maqāṣid al-

Sharīʿah, and sustainable AI infrastructure governance. It concludes that modern AI systems, 

while technologically transformative, present significant ecological challenges that are not 

adequately addressed by conventional AI ethics frameworks. The study demonstrates that 

Islamic ecological principles particularly Khilāfah, Mīzān, and Amānah offer a robust moral 

foundation for regulating technological systems in a way that ensures environmental 

sustainability. Furthermore, the expansion of Maqāṣid al-Sharīʿah provides a dynamic ethical 

framework capable of integrating environmental protection into Islamic legal and moral 

reasoning. 

The proposed integrative model shows that sustainable AI governance requires a shift 

from purely technical efficiency to morally grounded ecological responsibility. By linking 

Islamic ecotheology with contemporary sustainability discourse, this study contributes to a 

new transdisciplinary framework for ethical digital transformation. Ultimately, the study 

concludes that Islamic civilization provides a rich and relevant ethical compass for guiding 

the future of AI and cloud computing, ensuring that technological advancement aligns with 

ecological balance, moral responsibility, and human flourishing. 
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