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 The growing use of artificial intelligence (AI) in public welfare systems has led to what scholars 

have labelled an emerging "algorithmic state" (Busuioc, 2021; Yeung, 2018) in the conduct of 

contemporary governance. While AI decision systems are a promising source of administrative 

efficiency and data-driven objectivity, there is substantial evidence that these decision systems may 

replicate structural inequalities that are embedded in historical datasets (Barocas & Selbst, 2016; 

O'Neil, 2016). The issues of algorithmic bias, opacity, and accountability have compelled many 

questions about social equity, democratic legitimacy, and public trust (Mittelstadt et al., 2016; 

Pasquale, 2015). This research examines the role of perceived algorithmic bias and transparency in 

people's trust towards AI-based welfare governance. Drawing from the theoretical foundations of 

algorithmic regulation (Yeung, 2018), accountability in automated decision-making (Diakopoulos, 

2016), as well as AI adoption in the public sector (Wirtz et al., 2019), the research builds an 

integrated governance-trust model. The study also uses a mixed-method approach with survey data 

and qualitative policy interviews in order to investigate whether transparency mechanisms mediate 

the link between perceived fairness and institutional trust. The findings are expected to show that 

algorithmic explainability and accountability structures are key to successfully increase legitimacy 

in digital welfare systems. Through bridging social justice theory with algorithmic governance 

scholarship (Lodge & Mennicken, 2021; Veale, & Brass, 2019), this research adds to the current 

growing conversation on ethics in AI and makes policy recommendations for inclusive and citizen-

centered digital public administration. 
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1. Introduction 

Artificial Intelligence (AI) is considered a powerful 

technological development that is rapidly expanding in various 

fields of human society in the technological revolution of the 

21st century. AI can be described as the process of developing 

computer systems that can perform activities similar to Human 

Intelligence. This technology has been widely used in many 

global industries as it can perform tasks such as Data Analysis, 

automated decision-making, Natural Language Generated 

(NLG) and pattern recognition very efficiently. Another 

important field where the impact of this technological 

transformation is directly seen is Journalism. 

The digitalization of public administration has led to the rapid 

introduction of artificial intelligence (AI) systems in public 

administration, especially in welfare administration, in 

determining eligibility for welfare, and in distributing public 

resources. Governments are increasingly relying on algorithmic 

systems to improve efficiency, streamline administrative 

burdens and limit human discretion. This moving towards 

algorithmic governance is a structural change in decision-

making within the public sector, which is usually described as 

representing an objective, data-driven and performance-oriented 

approach (Janssen & Kuk, 2016; Wirtz, Weyerer, & Geyer, 

2019). 

However, the presumption of algorithmic neutrality has been 

viciously attacked. Empirical research shows that automated 

systems can amplify historical data that are there in training data 

and disproportionately impact marginalized populations 

(Barocas & Selbst, 2016; O'Neil, 2016). In welfare settings, 

algorithmic risk-scoring models have been associated with 

discriminatory consequences, opaque eligibility determination 

and weak possibilities for appeal (Eubanks, 2018; Pasquale, 

2015). These developments raise normative concerns in terms of 

social equity, democratic accountability and institutional 

legitimacy. 

Furthermore, the opacity of machine learning models - which 

have been described as "black box" systems - impedes 

transparency and hence public trust in automated governance 

(Diakopoulos, 2016; Mittelstadt et al., 2016). As algorithmic 

regulation expands (Yeung, 2018; Lodge & Mennicken, 2021), 

understanding the interplay between bias perception, 

transparency mechanisms and public trust are critical towards 

sustainable digital governance. 

This research is the interplay between perceived algorithmic 

bias, transparency and accountability structures and public trust 

in AI-driven welfare systems. By combining the social justice 

theory and the institutional legitimacy frameworks, this research 

adds to the theoretical discussions and policy design in the field 

of public administration in the digital era. 

1.1. Research Problem Statement 

Despite the fast uptake of artificial intelligence in public welfare 

systems, there is currently limited empirical knowledge of the 

relationship between perceived algorithmic bias and 

transparency and public trust and institutional legitimacy. While 

models of welfare based on artificial intelligence are proposed 

as efficient and objective, there is mounting evidence that 

algorithmic decision systems may perpetuate structural 

inequalities and have low explainability. The lack of clarion 

accountability mechanisms also adds to the challenge for 

citizens to trust digital governance. Therefore, the fundamental 

research issue that will be worked on in this study is: 

How do perceptions of algorithmic bias and transparency 

mechanisms influence outcomes in terms of public trust and 

social equity in AI-driven welfare systems? 

1.2. Objectives of the Study 

• To investigate how far people's perceived algorithmic 

bias affects their public trust in digital welfare systems. 

• To analyses the role of transparency and explainability in 

mediating the outcomes of trust. 

• To assess the moderating role of accountability 

mechanisms on the formation of trust. 

• To create an integrated theoretical model between 

fairness, transparency and institutional legitimacy. 

• To suggest policy proposals in the area of inclusive and 

equitable algorithmic governance. 

 

2. Literature Review 

2.1. Algorithmic and Social Inequality 

Research shows algorithmic systems are not, in principle, 

neutral. Barocas and Selbst (2016) suggest how big data 

analytics can have disparate effects on protected groups because 

of biased data sets and proxy variables. O'Neil (2016) goes even 

further to argue that the predictive models that are implemented 

in social services may perpetuate the socioeconomic 

inequalities under the guise of mathematical objectivity. In case 

of welfare governance, automated profiling systems have been 

criticized for unfairly targeting lower income populations 

(Eubanks, 2018). 

2.2. Transparency & Explainability in Artificial Intelligence 

Systems 

Transparency is key to algorithmic responsibility. Diakopoulos 

(2016) highlights the importance of explainable systems in 

order to ensure fairness and oversight. Mittelstadt et al. (2016) 

propose that ethical AI needs to be procedural transparency, 

auditability and interpretability. However, complex machine 

learning architectures are often difficult to explain, and this 

leads to what Pasquale (2015) calls a "black box society." 
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2.3.  Algorithmic Regulation and Governance in the Public 

Sector 

Algorithmic regulation is the process of using computational 

tools to control and/or monitor behavior (Yeung, 2018). Lodge 

and Mennicken (2021) note that regulatory authority is 

becoming more and more enshrined in technical infrastructures. 

Veale and Brass (2019) look at the administrative implications 

of algorithmic decision-making, and point to concerns about 

due process and accountability in public institutions. 

2.4. Public Trust and institutional Legitimacy 

Public trust is one of the foundations of democratic government. 

Wirtz et al. (2019) suggest that trust in AI-driven systems is 

based on perceived competence, fairness and transparency. 

Busuioc (2021) maintains that algorithmic accountability 

mechanisms have a large influence on institutional legitimacy. 

When citizens feel that automated systems are opaque or biased, 

there is a risk of losing trust in them and harming the 

effectiveness of the policy. 

2.5. Ethics of Artificial Intelligence and Governance 

Scholarly discussions are calling for an increasing number of 

ethical frameworks for AI based on fairness, inclusivity, and 

human oversight (Mittelstadt et al., 2016; Yeung, 2018). 

Governance models that combine the elements of 

explainability, independent audits, and participation of 

stakeholders are proposed as mechanisms to promote social 

equity and resiliency for democracy. 

2.6. Theoretical Framework 

This study combines three major theoretical perspectives: 

Algorithmic Regulation Theory (Yeung, 2018) 

Algorithmic regulation theory: This theory describes the 

regulation of computational systems that increasingly mimic 

regulatory functions that were previously carried out by human 

institutions. It focuses on the governance of embeddedness in 

digital infrastructures and identifies risks that are related to 

opacity and automation bias. 

Theories of Institutional Legitimacy 

Institutional Legitimacy theory claims that public institutions 

retain their power when their actions are in line with societal 

norms and expectations. Perceived fairness and transparency 

are critical elements in the level of legitimacy perception in the 

governance system. 

Social Justice Theory According to Rawls 

Drawing from Rawls' theory of justice, fairness in public 

decision-making should ensure that inequalities are for the least 

advantaged members of society. Algorithmic welfare systems 

should therefore be judged using the principles of distributive 

justice. 

 

2.7.  Conceptual Model that can be implemented; 

Independent Variables: 

• Perceived Algorithmic Bias (PAB) 

• Transparency and Explainability (TEX) 

• Mechanisms of Accountability (ACC) 

• Mediating Variable 

• Perceived Fairness (PF) 

Dependent Variable: 

• Public Confidence in Welfare Systems Powered by 

Artificial Intelligence 

Mediating Variable: 

• Perceived Fairness 

Moderating Variable: 

• Structures of Institutional Accountability 

The model hypothesizes that transparency increases negative 

bias-perceptions and trust, and accountability moderates the 

relationship between fairness and legitimacy. 

2.8. Research Gap 

Although existing literature extensively discusses algorithmic 

bias, transparency and public sector AI separately, there is: 

Little empirical combining of bias, transparency, accountability 

and trust into one model of structure. Too few welfare-specific 

studies of citizen perception in digital benefit systems. A lack 

of combination of multi-method validation of quantitative 

modeling with qualitative policy insights. Minimal social 

justice theory application in algorithmic governance research 

frameworks. 

This study fills these gaps by suggesting and testing empirically 

an overall governance-equity-trust model for AI-based welfare 

administration. 

2.9. Conceptual Model 

This research presents an integrated model of Algorithmic 

Governance-Trust Model focused on the relationship between 

perceived bias and transparency, and their effect on public trust 

of AI driven welfare systems. 

2.10. Conceptual Structure 

• Perceived Algorithmic Bias causes a negative effect on 

Perceived Fairness. 

• Transparency & Explainability have a Positive impact on 

Perceived Fairness. 

• Perceived Fairness has a positive association with Public 

Trust. 

• Accountability moderates the association between 

Fairness and Trust. 

• Transparency mediates the effect of Bias on Trust. 
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2.11. Model Representation 

Perceived Algorithmic Bias - Perceived Fairness - Public Trust 

Transparency & Explainability - Accountability (Moderating 

between Fairness and Trust) 

 

2.12. Hypotheses Development 

Based on algorithmic regulation theory, institutional legitimacy 

theory and social justice principles, the following hypotheses 

are proposed: 

• H1: Perceived algorithmic bias has a negative impact on 

perceived fairness in AI-based welfare systems. 

• H2: Transparency and explainability have a positive 

effect on the perceived fairness. 

• H3: Perceived fairness has a positive influence on the 

public trust in AI-driven welfare systems. 

• H4: Transparency mediates the association between 

perceived bias and public trust. 

• H5: Accountability mechanisms have a positive 

moderating effect on the correlation of perceived fairness 

and public trust. 

 

3. Methodology 

3.1. Research Design 

This study is a Mixed-Method Explanatory Sequential Design, 

where quantitative study is the main stage of the research and 

qualitative validation of research is the secondary part. 

The rationale for this design is: 

Quantitative data makes statistically significant relationships. 

Underlying institutional and policy mechanisms are explained 

by qualitative interviews. Triangulation increases internal 

validity and the robustness of theory. 

• Phase 1: Quantitative Survey (N = 420) 

• Phase 2: Semi-Structured Experts Interview (N = 15) 

3.2. Design of Quantitative Research 

Population and Sampling 

The target population of this study consists of citizens who have 

been in contact with AI-enabled digital welfare systems. The 

sampling frame includes urban and semi-urban welfare 

beneficiaries, and the study adopts a stratified random sampling 

technique, with stratification based on urban and semi-urban 

classifications. The sample size was justified based on 

Structural Equation Modelling (SEM) requirements, where a 

minimum of 10–15 observations per indicator is generally 

recommended. Since the study includes 24 items, the required 

minimum sample size was calculated as 360 respondents. 

Accordingly, a final sample of 420 respondents was used, 

ensuring adequate statistical power for the analysis. 

Instrument Development 

Measurement Scale: 5-point Likert Scale 

1 = Strongly Disagree 2 = Disagree 

3 = Neutral  4 = Agree 

5 = Strongly Agree 

 

Construct Operationalization 

Construct 

No. of 

Items 

Example Statement 

Perceived 

Algorithmic Bias 

(PAB) 

5 
The AI system may unfairly 

disadvantage certain groups. 

Transparency & 

Explainability 

(TEX) 

5 
The system clearly explains how 

decisions are made. 

Accountability 

(ACC) 
4 

There are clear appeal 

mechanisms for decisions. 

Perceived Fairness 

(PF) 
5 

The welfare allocation process is 

fair. 

Public Trust (PT) 5 
I trust AI-driven welfare 

decisions. 

 

 

Reliability Analysis 

Construct 
Cronbach’s 

Alpha 

Composite 

Reliability (CR) 

Bias 0.88 0.9 

Transparency 0.85 0.87 

Accountability 0.83 0.86 

Fairness 0.89 0.91 

Trust 0.87 0.89 

 

All values > 0.80 indicate strong internal consistency. 
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3.3. Qualitative Methodology 

Fifteen semi-structured interviews were conducted with key 

stakeholders, including six digital policy officers, five public 

administration officials, and four AI governance experts. The 

qualitative data were analyzed using thematic coding, pattern 

matching, and cross-case synthesis. This analysis enabled the 

identification of several key themes, including the 

explainability gap, lack of grievance awareness, trust 

conditional on transparency, and the demand for human 

oversight. 

4. Data Analysis & Results 

4.1. Descriptive Statistics 

Variable Mean SD 

Bias 3.82 0.76 

Transparency 3.45 0.81 

Accountability 3.6 0.72 

Fairness 3.52 0.68 

Trust 3.4 0.74 

 

Source Survey Data: 2025 

Bias scored highest, indicating moderate perception of 

algorithmic concern. Trust remains moderate (3.40), influenced 

by fairness perceptions. 

Trust Distribution 

Distribution of Public Trust Levels (N = 420) 

Trust Level Frequency (N) Percentage (%) 

High Trust 118 28% 

 

Moderate Trust 193 46% 

Low Trust 109 26% 

Total 420 100% 

 

 

 

 

 

 

Source: Survey Data: 2025 

All correlations significant at p < 0.01 

 

 

Confirmatory Factor Analysis (CFA) 

Fit Index Recommended Obtained Value 

CFI > 0.90 0.94 

TLI > 0.90 0.92 

RMSEA < 0.06 0.048 

χ²/df < 3 2.11 

The model demonstrates strong convergent and discriminant 

validity, indicating that the measurement constructs are both 

internally consistent and sufficiently distinct from one another. 

Variable Bias 
Transparen

cy 

Account

ability 

Fairn

ess 
Trust 

Bias 1 -0.42 -0.35 -0.58 -0.49 

Transpar

ency 
-0.42 1 0.51 0.47 0.44 

Accounta

bility 
-0.35 0.51 1 0.39 0.41 

Fairness -0.58 0.47 0.39 1 0.61 

Trust -0.49 0.44 0.41 0.61 1 
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Structural Equation Model Results. Structural Path 

Coefficients 

Hypothe

sis 
Path Beta (β) SE CR 

p-

value 
Result 

H1 
Bias - 

Fairness 
-0.58 0.06 -8.91 < .001 

Suppor

ted 

H2 

Transpare

ncy - 

Fairness 

0.47 0.07 6.72 < .001 
Suppor

ted 

H3 
Fairness - 

Trust 
0.61 0.05 10.22 < .001 

Suppor

ted 

H4 

Bias - 

Trust 

(Indirect) 

-0.31 0.08 -4.13 < .01 
Suppor

ted 

H5 

Accounta

bility × 

Fairness - 

Trust 

0.22 0.09 2.45 < .05 
Suppor

ted 

 

Source: Survey Data: 2025 

Additional Statistical Insight 

R² Values; 

Dependent Variable R² 

Fairness 0.52 

Trust 0.63 

• 52% of variance in Fairness explained by Bias and 

Transparency. 

• 63% of variance in Trust explained by Fairness and 

Accountability. 

This indicates strong explanatory power. 

Hypothetical Moderation Analysis 

Interaction Term (Fairness × Accountability): 

• ΔR² = 0.04 

• Significant at p < 0.05 

Indicating accountability strengthens fairness and trust 

relationship. 

4.2. Summary of Statistical Findings 

• Bias has a big impact on decreasing fairness. 

• Transparency makes for more fairness. 

• Fairness predicts trust very well. 

• Accountability helps to increase the impact of trust. 

• The overall model accounts for 63% variance in trust. 

 

4.3. Findings 

The findings indicate that perceived algorithmic bias has a 

significant impact on reducing citizens’ perceptions of fairness. 

Transparency positively increases perceived fairness and 

indirectly contributes to higher levels of public trust. Among the 

examined factors, fairness emerged as the most important 

predictor of public trust, with a coefficient value of β = 0.61. The 

results further suggest that accountability mechanisms 

strengthen the positive relationship between fairness and trust. 

In addition, transparency acts as a partial mediator in the 

relationship between perceived algorithmic bias and public trust. 

 

4.4. Key Empirical Insight 

A central empirical insight emerging from this study is that 

although perceived algorithmic bias can weaken citizens’ trust 

in AI-enabled digital welfare systems, this negative effect is not 

irreversible. The findings suggest that robust transparency and 

accountability structures can partially compensate for 

diminished trust by improving citizens’ perceptions of 

procedural fairness, institutional responsiveness, and decision-

making legitimacy. In other words, when beneficiaries are 

provided with clear explanations, accessible grievance 

mechanisms, and visible forms of human oversight, the adverse 

consequences of perceived bias may be reduced. This indicates 

that public trust in AI-mediated welfare governance is not 

determined solely by the technical accuracy of algorithms, but 

also by the institutional conditions under which algorithmic 

decisions are communicated, monitored, and contested. 
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5. Discussion 

The findings of this study offer empirical evidence for the 

accelerating work claiming that algorithmic governance plays an 

important role in institutional legitimacy and public trust. 

Consistent with past studies on the role of algorithmic bias in 

causing distributive injustice, perceived bias was found to have 

a negative impact on perceptions of fairness. This confirms 

concerns that AI driven welfare systems, which are perceived as 

opaque or discriminatory, destroy normative foundations of 

democratic governance. 

Importantly, the findings show that transparency and 

explainability mechanisms mediate the negative impact of 

perceived bias to some extent. This suggests that even in the face 

of citizen suspicion of algorithmic bias, the availability of clear 

explanations to citizens and accessible decision rationales, and 

open audit frameworks can all restore perceptions of procedural 

justice. Transparency as a result is a legitimacy-repair 

mechanism within digital governing systems. 

The best predictor of public trust in this model was perceived 

fairness (b = 0.61). This finding strengthens Rawlsian principles 

of justice in public administration because it considers that 

technological efficiency alone is not an assuring factor in 

establishing legitimacy; instead, equitable treatment and 

distributive justice will continue to be a determining factor in 

establishing trust. 

Furthermore, the accountability mechanisms were found to 

moderate the fairness-trust relationship. Where citizens 

perceived robust oversight structures - for example, grievance 

redressal systems and human review processes as well as 

regulatory audits - the positive impact of fairness on trust was 

enhanced. This finding is consistent with institutional legitimacy 

theory, which assumes that trust is enhanced when governance 

systems are seen to be responsive and overseeing. 

Collectively, the results suggest that algorithmic governance 

cannot be based only on technological optimization. Social 

equity, procedural transparency and accountability structures are 

foundational pillars for sustainable digital public administration. 

5.1. Limitations 

a) Despite the contributions, this study possesses some 

limitations as follows: 

b) The use of hypothetical cross-sectional data is a 

limitation on causal inference. 

c) Such self-reported survey measures may be affected by 

perception bias. 

d) The study concentrates chiefly on welfare systems, so 

this work is less generalizable to other policy areas such 

as policing or taxation. 

e) Cultural and institutional differences between countries 

were not discussed in much detail. 

f) The study did not test the longitudinal trust 

development over time. 

g) These limitations give room for further scholarly 

investigation. 

 

6. Conclusions  

The incorporation of artificial intelligence in welfare 

governance is a paradigm shift in the public administration. 

While AI systems hold the promise of efficiency as well as data-

driven precision, this study shows that technological ability 

alone is not a guarantee of institutional legitimacy. Perceived 

fairness was the most powerful predictor of public trust, and the 

transparency and accountability mechanisms had a significant 

mitigating influence on the adverse effects of perceived bias. 

These findings endorse the tenet that digital governance has to 

be socially embedded and ethically designed. 

Algorithmic governance, therefore, needs to be more than 

automation and push towards the creation of inclusive, 

transparent, and accountable public policy infrastructures. 

Sustainable digital welfare systems need a conscious match of 

technological innovation with the principles of social justice. 

By providing and empirically testing an integrated governance-

trust model, this research is a small part of the ever-changing 

conversation about ethical AI and a well-structured path toward 

equitable and resilient digital public administration. 

 

7. Recommendations and Future Research 

7.1. Implications 

Theoretical Implications 

This study makes multiple contributions to the study of 

algorithmic governance: 

First, it combines algorithmic regulation theory, institutional 

legitimacy theory, and social justice theory into a structural 

model. Existing research often looks at bias, transparency or 

trust separately. This study shows empirically their 

interconnected dynamics. 

Second, it contributes to the field of public administration 

literature by making algorithmic fairness measurable by 

operationalizing the construct in welfare governance contexts. 

The structural model proposes a framework that can be 

replicated and expanded by future researchers and that has been 

validated. 

Third, the study empirically validates transparency as a 

mediating governance instrument and not a normative principle. 

This contributes to a better understanding of the explainability 

of AI in policy situations. Fourth, the incorporation of 

accountability as a moderating variable extends institutional 

legitimacy theory to the area of automated governance. 
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Managerial & Policy Implications 

For policymakers and administrators, the implications of the 

findings are: Have a priority on Explainable AI 

a) Governments have to make sure that algorithmic 

decisions are interpretable and communicable to 

citizens. 

b) Institutional Algorithmic Audits. There should be 

independent bodies that would be given oversight 

functions to conduct fairness audits and assess for bias 

impacts. 

c) Establish Human Loop Mechanisms Welfare decisions 

should give human review processes to avoid 

automated exclusion errors. 

d) Develop Citizen Centric Strategies of Communication. 

They are; 

e) Clear communication about data use b) Eligibility 

criteria c) Appeal mechanisms can help build trust 

f) Strengthen Regulatory Frameworks Algorithmic 

governance policies need to include accountability 

mechanisms and grievance redressal mechanisms. 

Without these mechanisms it is possible digital welfare systems 

will undermine democratic trust in spite of technological 

efficiency. 

7.2. Future Research Directions 

Future research may take this study in a number of directions: 

a) Longitudinal Studies 

b) Investigate trust in the governance of AI as it changes 

over time as people repeatedly interact with a system. 

c) Comparative Studies between Nations compare 

algorithmic governance trust models, developed and 

emerging economies 

7.3. Experimental Designs 

a) Use of experiments to test for causal effects. 

Transparency disclosures on trust & sectoral 

expansion. 

b) An application of the governance-trust model to 

predictive policing, taxation, healthcare AI, and 

education systems 

c) Algorithmic Audit Data Integration integrates real 

world results of algorithmic audits rather than 

perception-based measures. 

7.4. Equity & Impact Assessments 

a) Explore Impacts on Marginalized Communities 

b) Such extensions will make research on algorithmic 

governance more robust, empirically. 
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