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Developing a Framework for Ethical, Explainable, and Responsible AI (FEXR) in Government Decision-Making and Public Services Delivery
1. [bookmark: _Toc196474585]Introduction
As AI systems become increasingly integrated into decision-making and public services—ranging from healthcare and transportation to citizen engagement platforms—concerns about their transparency, fairness, safety, and reliability continue to grow. The use of unexplainable algorithms can weaken public trust, lead to biased decisions, and impede adoption by both citizens and policymakers.
Even though, the public sector or government have access to tremendous amounts of data and governmental operations that affect citizens in many ways, and they have significant potential for AI to have a transformative impact, there are many departments that lags behind private sectors and lack of successful implementation of AI services. 
After exploring how governments adopt AI services and why they most likely implement it is one are more of these reasons that the research specifically focuses on as the three primary drivers of AI adoption in government: 1. Improving Operational Efficiency 2. Enhancing Citizen Services 3. Improving Decision-Making
By targeting these key areas, the framework will address the most pressing and widespread implementation scenarios in government AI applications.
This research aims to bridge the gap between leveraging AI to enhance public services and ensuring trust and accountability. It seeks to develop a framework for building trusted, ethical, and effective AI systems in the public sector—ensuring they remain reliable, fair, responsible, and explainable to non-technical stakeholders. The framework will incorporate dedicated testing phases at each stage of the AI lifecycle—design, implementation, deployment, maintenance, and continuous enhancement—to ensure the system remains aligned with ethical principles, transparency, and its intended societal impact throughout its lifecycle.

2. [bookmark: _Toc196474586]Literature Overview
The fields of ethical AI, explainable AI (XAI), and responsible AI have seen rapid growth, particularly in response to societal and regulatory concerns about fairness, transparency, and trust. Researchers such as Takashi Izumo (2022), have explored the ethical trade-off between AI accuracy and human interpretability, proposing “coarse ethics” to guide such decisions. It identified formal conditions and justification methods to balance explainability and performance in AI systems. As Balkrishna Yadav (2024), in his paper “the Ethics of Understanding: Exploring Moral Implications of Explainable AI” the study emphasizes developing ethical frameworks and policies to guide responsible AI integration into society. The study produced a comprehensive analysis of the ethical implications surrounding XAI and proposed practical solutions to address these concerns. It proposed a structured ethical framework that supports the responsible development and deployment of XAI technologies, ensuring balanced and informed decision-making in their application. But it had some limitations such as Subjectivity in Data: Qualitative methods may lead to biased or inconsistent interpretations, Limited Generalizability: Small, targeted samples and selected case studies may not reflect broader contexts. Rapid AI Evolution: Findings risk becoming outdated due to fast-paced technological changes and slow regulatory updates. Ethical Complexity: Cultural differences and conflicting ethical values make universal frameworks difficult. Restricted Access: Confidentiality limits insight into real-world XAI applications. Narrow Focus: Concentration on XAI may miss broader AI ethical concerns. Literature Bias: Existing research may carry regional or institutional biases.
Another research by Olukunle Oladipupo Amoo (2024) proposed a comprehensive ethical framework for integrating artificial intelligence (AI) into information technology (IT) systems. It highlights the growing social, ethical, and legal concerns surrounding AI and stresses the need for a multidisciplinary approach involving ethics, computer science, law, and philosophy. The framework embeds ethical considerations throughout the AI lifecycle—design, implementation, deployment, and maintenance—and views AI systems as socio-technical entities with significant societal impacts. Key principles of the framework include: Transparency: Ensuring AI decisions are understandable and explainable. Accountability: Establishing responsibility for AI-driven outcomes. Fairness: Addressing bias and promoting equality across demographics. Privacy: Protecting personal data from misuse. And Security: Defending against malicious use and cyber threats. The framework aimed to guide developers, policymakers, and organizations in ethically navigating AI development, ensuring technologies align with societal values and human rights. The paper concludes that adopting a conceptual framework for ethical AI development is essential to ensure responsible deployment of AI technologies in IT systems. This framework provides developers, policymakers, and organizations with guidance on integrating ethical principles—such as transparency, accountability, fairness, privacy, and security—throughout the AI lifecycle. It encourages ethical practices in design and implementation, regulatory development, and organizational strategy. The authors emphasize that collaboration among stakeholders, ethical training, and inclusive development practices are critical to building trust and aligning AI with societal values. Where the limitations and their challenges were in Addressing new ethical risks from rapidly evolving AI technologies, strengthening governance and regulatory mechanisms, promoting diversity and inclusion to reduce bias, enhancing transparency, accountability, and impact assessments, and encouraging global collaboration and knowledge sharing. Their limitations highlighted the need for continuous innovation, cooperation, and ethical attention to ensure AI technologies serve society positively.
A good research paper by Jiehuang Zhang (2023) was published on developing a framework for Facilitating Ethical Artificial Intelligence Designs. The paper introduces the Fairness in Design (FID) framework, a novel toolkit aimed at helping AI software design teams identify and address fairness-related issues early in the design process. Recognizing the growing concern over AI biases—especially against underrepresented groups—and the lack of practical tools for fairness integration, FID offered a game-like, card-based approach that facilitates discussions among team members from diverse backgrounds. The main features of the FID framework include: Ten core fairness principles derived from AI fairness literature. Prompt cards to guide brainstorming and stakeholder perspective analysis. A step-by-step methodology that supports fairness-aware design decision-making. Overall, the study enhances the ability of teams to detect and address complex fairness issues, lowers the barrier to entry for addressing fairness, even for teams with limited prior knowledge and encourages critical thinking and collaborative evaluation of algorithmic impact. The developed framework acts as a decision-support tool that promotes fairness in AI design through structured and accessible methods. There was some limitations in the designed framework; such as Small-scale testing: The study involved only 24 participants, limiting generalizability and potentially missing small flaws. Scalability issues: Larger, more comprehensive evaluations are needed, but require significant time and resources. Behavioral mismatch: Users’ self-reported preferences may not reflect their real-world behavior, affecting the reliability of findings. Unclear influence of prior research: It’s uncertain whether incorporating past studies meaningfully improved the framework. Limited scope: FID is most applicable to AI systems using machine learning and may not suit other types of algorithms. Narrow focus: While it considers minority groups, its ability to address the full spectrum of fairness challenges remains limited.
Moreover, in 2022 the Saudi Data a Authority for AI (SDAIA) released “AI Ethics Principles” to guide the ethical development and deployment of AI in the Saudi Arabia, aligning with global standards while addressing local values and priorities on seven core principles (Fairness, privacy and security, reliability and safety, transparence and Explainability, accountability and responsibility, human centricity, and sustainability and inclusivity).
However, even though, these principles where published and some tools have been developed to support evaluating the ethical principles, (tools suggested by SDAIA such as; Google Model Card Toolkit, IBM AI Fairness 360, Microsoft Fairlearn, etc,.), there are lack of application due to narrow knowledge on know how; using and implementing these tools and other different technologies and models. Therefore, I believe a clear framework and prototype must be delivered to support implementing these principles easily.
However, existing research tends to focus on either technical solutions or theoretical frameworks, with few efforts to integrate ethical, explainable, and responsible AI principles into practical governmental and public sector applications. Additionally, public service contexts introduce unique challenges, including citizen trust, policy constraints, and institutional accountability.
This research proposes a novel, integrated framework tailored to public service use cases that combines ethical principles, real-time explainability tools, and governance-focused risk assessment into a single lifecycle methodology, with specific focus on operational efficiency, citizen services, and decision-making applications.

3. [bookmark: _Toc196474587]Research Problem and Questions
Public service organizations lack a standard Framework with clear adjustable structured tools and methodologies to ensure and evaluate:
· Ethical implications of AI systems.
· Compliance with responsible AI standards.
· Explainability into AI solutions designed.
Primary Research Question :
How can we design a Standard adjustable framework that integrates ethical, responsible, and explainable AI practices into the development and deployment of AI systems in public service environments?
Secondary Research Questions
1.	What are the specific ethical challenges and requirements for AI systems that aim to improve operational efficiency in government agencies?
–	How do automation and resource optimization technologies impact government workforce and operations?
–	What ethical safeguards are needed when implementing process automation in administrative functions?
–	How can efficiency-focused AI systems maintain accountability and transparency?
2.	What ethical principles and explainability requirements are essential for AI systems that directly interface with citizens in service delivery?
–	How do citizen expectations of transparency differ across various public services?
–	What level of explainability is required for different types of citizen-facing AI applications?
–	How can personalized service delivery through AI maintain fairness and avoid discrimination?
3.	What governance frameworks and ethical guidelines are needed for AI systems that support or automate government decision-making?
–	What human oversight mechanisms are appropriate for different levels of decision-making?
–	How can AI-supported decisions maintain legitimacy and public trust?
–	What explainability standards should apply to predictive analytics used in policy decisions?
4.	How can a unified ethical framework address the interconnected nature of efficiency, service delivery, and decision-making in government AI applications?
–	What common ethical principles apply across these three domains?
–	How do ethical requirements differ when multiple objectives are pursued simultaneously?
–	What implementation approaches can balance competing priorities while maintaining ethical standards?
4. [bookmark: _Toc196474588]Objectives
1. Review existing frameworks and regulatory guidelines on Ethical, Responsible, and Explainable EXR AI, with specific focus on applications for operational efficiency, citizen services, and decision-making.
2. Identify key challenges and requirements for Government Public Sector AI in different domains (e.g., governments decision-making services, citizens-facing services, operational efficiency applications).
3. Design a conceptual Framework incorporating EXR AI principles (FEXR AI) tailored to the three priority areas of government AI adoption.
4. Develop prototype tools or modules that support real-time explainability, fairness monitoring, and ethical verification for the identified priority areas.
5. Validate the framework with public sector stakeholders through case studies and expert interviews, ensuring applicability to operational efficiency, citizen services, and decision-making contexts.







5. [bookmark: _Toc196474589]Methodology
This research will adopt a design science and participatory action research approach:
Research Approach
This research will employ a hybrid methodology combining Design Science Research (DSR) and Participatory Action Research (PAR) approaches. This combination is particularly well-suited for developing an ethical AI framework for improving government operational efficiency, decision-making and enhancing citizen services:
1.	DSR provides a systematic process for creating and evaluating practical artifacts (the FEXR framework and associated tools)
2.	PAR ensures stakeholder involvement throughout the research process, critical for addressing the diverse ethical concerns in public sector AI applications
The research will follow an iterative, phased approach that allows for continuous refinement based on stakeholder feedback and empirical findings.
[bookmark: _Toc196474590]Research Phases and Methodology
Phase 1: Problem Exploration and Requirements Analysis
Data Collection Methods:
•	Systematic Literature Review: Comprehensive analysis of existing ethical AI frameworks, regulatory guidelines, and public sector AI applications
–	Sources: Academic databases (IEEE Xplore, ACM Digital Library, etc), government publications, industry white papers.
–	Selection criteria: Relevance to public sector, publication date (last 5 years prioritized)
–	Analysis method: Thematic synthesis to identify key principles, gaps, and implementation challenges
•	Interviews: conversations with stakeholders
–	Participants: Government policymakers, public service managers, AI developers working in public sector, ethics experts.
–	Sampling strategy: Purposive sampling to ensure diversity of perspectives and expertise
–	Interview protocol: Focus on current challenges, ethical concerns, and requirements for the framework
–	Data capture: Audio recording with transcription, field notes.
•	Focus Groups: Collaborative exploration of ethical challenges
–	Structure: Mixed stakeholder groups to encourage dialogue.
–	Format: Structured discussion around specific AI use cases in government
–	Data capture: Video recording, collaborative artifacts (diagrams, lists, etc.)
Analysis Methods:
•	Qualitative content analysis such as NVivo software
•	Framework analysis to identify patterns across stakeholder groups
•	Requirements mapping to translate findings into framework specifications
Outputs:
•	Comprehensive requirements document
•	Stakeholder needs analysis
•	Preliminary framework structure
•	Ethical considerations map for public sector AI
Phase 2: Framework Design and Development (8 months)
Design Methods:
•	Workshops: Collaborative development of framework components
–	Participants: some individuals of interview participants and additional stakeholders
–	Format: Structured design activities using participatory design techniques
–	Activities: Card sorting exercises, journey mapping, value proposition design
•	Delphi Method: Expert consensus building on framework elements
–	Group:  experts in AI ethics, public administration, and technical implementation
–	Process: Iterative questionnaires with controlled feedback
–	Analysis: Consensus measurement and priority ranking of framework components
•	Prototyping: Iterative development of framework artifacts
–	Low-fidelity prototypes: Conceptual models, process diagrams
–	Medium-fidelity prototypes: Interactive mockups of assessment tools
–	High-fidelity prototypes: Functional modules for testing

Development Approach:
•	Modular design with core components and domain-specific extensions
•	Ethics-by-design methodology integrating ethical considerations throughout all development life-cycle.
•	Regular validation checkpoints with expert panel and incorporating stakeholder values.
Outputs:
•	FEXR-AI framework specification
•	Assessment tools and templates
•	Implementation guidelines
•	Prototype modules for testing
Phase 3: Framework Validation and Refinement
Validation Methods:
•	Case Studies: application to real-world scenarios
–	Selection criteria: Diversity of public service domains, AI complexity, ethical sensitivity
–	Data collection: Document analysis, stakeholder interviews, observation
–	Analysis: cases comparison, effectiveness assessment
•	Pilot Implementations: Controlled application in government environment
–	Site: Selected government departments/agencies willing to participate
–	Duration: 3 months per site
–	Data collection: Implementation logs, user feedback, outcome metrics
•	Expert Evaluation: Critical assessment by independent experts
–	committee: experts not involved in development phase
–	Method: Structured evaluation protocol with both quantitative ratings and qualitative feedback
–	Criteria: Comprehensiveness, usability, ethical soundness, practical applicability




Analysis Methods:
•	Mixed-methods analysis combining:
–	Quantitative metrics: Usability scores, implementation time, compliance rates
–	Qualitative assessment: Thematic analysis of feedback, implementation challenges
•	Comparative analysis against existing frameworks
•	Gap analysis to identify areas for improvement
Refinement Process:
•	Iterative revision based on validation findings
•	Stakeholder review of proposed changes
•	Documentation of design decisions
Outputs:
•	Refined FEXR-AI framework
•	Validation report with empirical evidence
•	Implementation case studies
•	Best practices guide
Phase 4: Finalization and Dissemination 
Finalization Methods:
•	Comprehensive documentation of framework components
•	Development of training materials and implementation guides
•	Creation of assessment tools and templates
•	Final expert review and approval
Dissemination Strategies:
•	Academic publications in relevant journals
•	Policy briefs for government stakeholders
•	Open-source release of framework tools
•	Workshop series for potential adopters





[bookmark: _Toc196474591]Data Collection and Analysis Details
Primary Data Collection
1.	Interviews and Focus Groups
–	Sampling frame: Government agencies, AI developers, ethics committees, civil society organizations
–	Recruitment strategy: Direct outreach, professional networks
–	Data management: Secure storage with encryption, anonymization protocols
–	Analysis: Transcription, coding in NVivo, thematic analysis
2.	Surveys
–	Target population: wider stakeholder groups including public service users
–	Distribution: Online platform with appropriate accessibility features
3.	Workshops
–	Facilitation approach: Structured activities with trained facilitators
–	Documentation: Visual and textual artifacts, session recordings
–	Analysis: Content analysis, design pattern identification
4.	Pilot Implementation Data
–	Metrics: Usage statistics, compliance rates, user feedback
–	Collection methods: System logs, feedback forms, observation
–	Analysis: Quantitative performance metrics, qualitative experience assessment
Secondary Data Collection
1.	Document Analysis
–	Sources: Existing frameworks, policies, guidelines, case studies
–	Selection criteria: Relevance, authority, currency
–	Analysis: Content analysis, comparative assessment
2.	Benchmark Data
–	Sources: Published evaluations of similar frameworks
–	Metrics: Adoption rates, effectiveness measures, implementation challenges
–	Analysis: Comparative assessment, gap identification



Data Analysis Framework
The research will employ a mixed-methods analysis approach:
1.	Qualitative Analysis
–	Primary tool: NVivo software
–	Coding approach: Initial open coding followed by axial and selective coding.
–	Validation: Inter-coder reliability checks, member checking with participants
2.	Quantitative Analysis
–	Statistical tools: SPSS or R, Descriptive statistics for survey data, Correlation analysis for relationships between variables
3.	Integration Methods
–	Triangulation of findings across data sources
–	Sequential explanatory design (quantitative followed by qualitative)
–	Joint displays to visualize integrated findings
4.	Quality Assurance
–	Triangulation across multiple data sources and member checking with research participants, then peer review of analysis procedures













[bookmark: risk-management-strategy][bookmark: _Toc196474592]Risk Management plan
The research might include several potential risks, thus we have defined a mitigation plan:
	potential Main risk type
	Defined Risk
	Mitigation plan

	1
	[bookmark: methodological-risks]Methodological Risks
	Research Design Complexity - Risk: The hybrid methodology combining Design Science Research and Participatory Action Research may create integration challenges and methodological inconsistencies. 
	Develop a clear methodological framework that explicitly defines how DSR and PAR approaches complement each other; create detailed research protocols.

	
	
	Framework Scope complexity - Risk: The broad scope of ethical AI in government could lead to an overly complex or unfocused framework. 
	Establish clear conditions and scope parameters; implement a phased approach with defined milestones.

	
	
	Validation Limitations - Risk: Challenges in validating framework effectiveness within the research timeframe. 
	Design validation approach with both short-term and long-term metrics; implement simulation-based testing; establish clear validation criteria.

	2
	Stakeholder Engagement Risks
	Finding stakeholder Challenges - Difficulty recruiting appropriate government stakeholders, particularly senior decision-makers. 
	Leverage existing professional networks; develop compelling value proposition for participation; offer flexible engagement options.

	
	
	Stakeholder Retention - Risk: Participant dropout during longitudinal research phases. 
	Create engagement plan with clear value exchange; implement regular communication schedule; design research activities to minimize time burden.

	3
	[bookmark: technical-and-implementation-risks]Technical and Implementation Risks

	Technical Feasibility - Risk: Proposed framework components may face technical implementation barriers in government systems. 
	Conduct technical feasibility assessments early; engage technical experts; design for compatibility with common government technology.

	
	
	Resource Constraints - Risk: Government agencies may lack resources to implement the framework. 
	Design scalable framework with entry-level and advanced implementations; develop resource requirement estimates; create phased implementation roadmaps.

	
	
	Integration Challenges - Risk: Difficulty integrating framework into existing government processes and systems. 
	Map current government processes early; design framework with clear integration points.

	4
	Data Collection and Analysis Risks
	Data Access Limitations - Risk: Restricted access to sensitive government AI implementations and decision processes. 
	Develop data collection approaches with varying access requirements; create synthetic or anonymized case studies; establish secure data handling protocols.

	
	
	Data Quality and Reliability - Risk: Challenges in ensuring quality and reliability of collected data. 
	develop robust data validation protocols.

	
	
	Analysis Complexity - Risk: Challenges in integrating and analyzing diverse data types from multiple sources.
	Develop comprehensive data management plan; establish clear analysis protocols; use mixed-methods analysis software

	5
	Project Management Risks
	Timeline Management - Risk: Research phases may take longer than anticipated. 
	Build buffer periods into research timeline; implement agile project management approaches; develop contingency plans.

	
	
	Resource Availability - Risk: Limited research resources (funding, technical support, research assistance). 
	Secure core funding before project initiation; identify supplementary funding opportunities; develop resource-efficient research methods.

	
	
	Research Scope extended - Risk: Expanding research scope beyond manageable boundaries.
	Establish clear scope boundaries; conduct regular scope reviews.









6. [bookmark: _Toc196474593]Expected Contribution
· A Standard adjustable FEXR-AI framework tailored and reference for Governmental and public services, with specific modules addressing operational efficiency, citizen services, and decision-making applications.
· A set of open-source tools or design patterns for ethical and explainable AI integration in the three priority areas of government AI adoption reasons.
· Contribution to policy recommendations for AI governance in the public sector, with practical implementation guidance for different government contexts.
· Academic publications in journals and public policy venues, advancing both theoretical understanding and practical application of ethical AI in government.
· Implementation roadmaps for government agencies seeking to adopt ethical AI practices in operational efficiency, citizen services, and decision-making contexts.
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