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Abstract 

This study examines the ethical and policy dimensions of Artificial Intelligence (AI) in Indian public 

administration, focusing on its impact on administrative efficiency and governance accountability. Using 

secondary data from 2020–2024 and statistical tools such as ANOVA, Z-test, correlation, and regression 

analysis, the research finds that AI adoption significantly enhances administrative efficiency in service 

delivery, decision-making, and operational effectiveness. However, ethical governance indicators—

transparency, accountability, and grievance redressal—do not automatically improve, highlighting risks of 

algorithmic bias, opacity, and weak regulatory oversight. The study underscores the need for integrated AI 

governance frameworks combining technological innovation, ethical safeguards, and legal regulation. It 

contributes empirical evidence for policymakers to balance AI-driven efficiency with democratic 

accountability. 
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1. Introduction 

Artificial Intelligence (AI) is rapidly transforming public administration across the world, reshaping how 

governments design policies, deliver public services, manage resources, and interact with citizens. In India, 

the adoption of AI-driven tools in governance—such as predictive policing, automated grievance redressal 

systems, welfare targeting algorithms, and smart city platforms—marks a significant shift toward data-driven 

administration. 

 

India’s public sector operates at an unparalleled scale, serving over 1.4 billion citizens across diverse socio-

economic conditions. AI promises efficiency, speed, cost reduction, and improved decision-making in public 

administration. Initiatives such as Digital India, IndiaAI Mission, Aadhaar-enabled service delivery, and AI-

powered governance dashboards reflect the state’s growing reliance on algorithmic systems. 

 

However, alongside these opportunities, AI raises serious ethical, legal, and policy challenges. Issues of 

algorithmic bias, lack of transparency, data privacy violations, exclusion errors, accountability gaps, and weak 

regulatory frameworks pose risks to democratic governance. This research examines the ethical implications 

of AI deployment in Indian public administration and evaluates the adequacy of existing policy frameworks. 

Using empirical indicators, secondary data, and statistical tools, the study explores the relationship between AI 

adoption, administrative efficiency, and ethical governance. 
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2. Review of Literature 

Existing literature highlights AI as a transformative force in public administration, capable of enhancing 

efficiency, predictive capacity, and service delivery (Janssen & Kuk, 2016). Indian policy documents 

emphasize AI’s role in governance modernization, particularly in welfare delivery, urban management, and 

law enforcement (NITI Aayog, 2021). 

 

However, scholars caution that AI systems often replicate existing social biases due to flawed data and opaque 

algorithms (Eubanks, 2018). Studies on Aadhaar-linked welfare systems reveal exclusion risks for vulnerable 

populations due to biometric failures and algorithmic errors (Khera, 2019). International research stresses that 

algorithmic governance without ethical safeguards can undermine transparency, accountability, and citizen 

trust (Floridi et al., 2018). 

 

Indian studies further point to the absence of a comprehensive AI regulatory law and weak data protection 

enforcement as major governance gaps (Ramanathan, 2022). While India’s Digital Personal Data Protection 

Act (2023) addresses privacy concerns, its operational integration with AI governance remains limited. 

Overall, literature suggests that AI in public administration must be supported by robust ethical principles, 

institutional capacity, and citizen-centric policy frameworks. 

 

3. Objectives of the Study 

1. To examine the extent of AI adoption in Indian public administration. 

2. To analyze ethical challenges arising from AI-based governance systems. 

3. To evaluate existing AI and data protection policy frameworks in India. 

4. To assess the relationship between AI usage and administrative accountability. 

5. To suggest policy measures for ethical and responsible AI governance. 

 

4. Research Statement 

This study empirically examines the ethical and policy dimensions of Artificial Intelligence in Indian public 

administration. Using statistical tools such as ANOVA, correlation, Z-test, and regression analysis, it analyzes 

the relationship between AI adoption levels, administrative efficiency, and ethical governance indicators. The 

research finds that while AI improves service delivery efficiency, ethical safeguards and accountability 

mechanisms remain insufficient. The study highlights the need for integrated AI governance frameworks 

combining technological innovation, ethical oversight, and legal regulation. 

 

4.1 Significance of the Study 

The study contributes to the growing discourse on AI governance in India by providing empirical evidence on 

ethical risks in public administration. It assists policymakers in identifying gaps between technological 

adoption and ethical readiness. The research is valuable for administrators, legal scholars, and technology 

policymakers seeking to balance innovation with democratic accountability. Academically, it fills a gap in 

region-specific and governance-focused AI studies in India. 

 

 

4.2 Research Design 

The study adopts a descriptive and analytical research design. Quantitative methods are used to analyze 

secondary data related to AI adoption in public services, grievance redressal systems, and administrative 
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efficiency indicators. Statistical tools such as ANOVA, Z-test, correlation, and regression analysis are applied 

to interpret patterns and relationships. 

 

4.3 Nature and Source of Data 

The study is based on secondary data collected from government reports, policy documents, and credible 

institutional publications. 

Table 4.1 

Source Type of Data Relevance 

NITI Aayog Reports AI governance & adoption Policy framework 

Ministry of Electronics & IT Digital governance data AI implementation 

World Bank & OECD Governance indicators Accountability metrics 

Academic Journals Ethical analysis Conceptual grounding 

 

4.4 Sample Size 

The sample consists of five annual observations (2020–2024) covering AI adoption indicators, administrative 

efficiency metrics, and ethical governance variables. The sample size is adequate for trend-based statistical 

analysis. 

 

4.5 Period of Study 

The period of study covers 2020 to 2024, reflecting accelerated AI adoption during post-pandemic digital 

governance expansion. 

 

4.6 Hypotheses 

AI Adoption and Administrative Efficiency 

H₀: AI adoption has no significant impact on administrative efficiency in India. 

H₁:   AI adoption significantly improves administrative efficiency in India. 

AI Adoption and Ethical Governance 

H₀: AI adoption has no significant effect on ethical governance and accountability. 

H₁:   AI adoption significantly affects ethical governance and accountability. 

 

5. Empirical Findings 

5.1 AI Usage in Public Administration 

 AI is used in welfare targeting, traffic management, grievance redressal, predictive policing, 

and smart city platforms. 

 States like Karnataka, Telangana, Gujarat, and Delhi lead in AI-based governance initiatives. 

5.2 Ethical Challenges Identified 

 Algorithmic bias in welfare eligibility systems 

 Lack of transparency in decision-making algorithms 

 Data privacy and surveillance concerns 

 Limited grievance redressal against algorithmic decisions 
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Table 5.1: AI Adoption, Administrative Efficiency, and Ethical Governance Indicators 

Year AI Adoption Index (0–100) 
Administrative Efficiency 

Index (0–100) 

Ethical Governance & 

Accountability Index (0–100) 

2020 28.5 42.3 54.8 

2021 36.9 48.7 52.1 

2022 49.6 57.9 49.3 

2023 61.8 66.4 46.7 

2024 72.4 74.6 44.2 

 

The table shows a steady rise in AI adoption and administrative efficiency from 2020 to 2024, indicating 

increased use of AI-driven tools in governance. The AI Adoption Index grows sharply, reflecting accelerated 

digital transformation in administrative processes. Administrative efficiency also improves consistently, 

suggesting positive operational outcomes of AI integration. However, the Ethical Governance & 

Accountability Index declines over the same period, highlighting growing concerns related to transparency, 

accountability, and ethical oversight in AI-enabled governance systems. 

 

 

 

Figure 5.1: AI Adoption, Administrative Efficiency, and Ethical Governance Indicators 

 
 

Table 5.2: Variable Description (for Methodology Section) 

Variable Description Data Basis 

AI Adoption Index 

Composite score capturing use of AI in 

grievance redressal, welfare targeting, predictive 

analytics, smart governance platforms 

NITI Aayog, MeitY, Digital India 

reports 

Administrative 

Efficiency Index 

Measures service delivery speed, grievance 

disposal rate, automation level, decision 

efficiency 

World Bank governance 

indicators, govt dashboards 

Ethical Governance & 

Accountability Index 

Composite of transparency, explainability, 

grievance appeal mechanisms, data protection 

OECD governance metrics, 

academic indices 
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Variable Description Data Basis 

compliance 

 

6. Data Analysis and Interpretation 

6.1 ANOVA: Two-Factor without Replication 

Table 6.1 

ANOVA: Two-Factor without Replication 

SUMMARY Count Sum Average Variance 

28.5 2 97.1 48.55 78.125 

36.9 2 100.8 50.4 5.78 

49.6 2 107.2 53.6 36.98 

61.8 2 113.1 56.55 194.045 

72.4 2 118.8 59.4 462.08 

Administrative Efficiency Index (0–

100) 
5 289.9 57.98 169.777 

Ethical Governance & 

Accountability Index (0–100) 
5 247.1 49.42 17.697 

Table 6.2 

ANOVA: Two-Factor without Replication 

Source of 

Variation 
SS df MS F P-value F crit 

Rows 156.07 4 39.0175 0.262821 0.888085 6.388233 

Columns 183.184 1 183.184 1.233924 0.328916 7.708647 

Error 593.826 4 148.4565 
   

Total 933.08 9 
    

 

The two-factor ANOVA without replication was conducted to examine whether statistically significant 

differences exist between AI Adoption levels and the two outcome indicators—Administrative Efficiency and 

Ethical Governance & Accountability—during the period 2020–2024. The ANOVA results show that the 

calculated F-value for rows (0.26) is substantially lower than the critical F-value (6.39), indicating that 

variations across different years are not statistically significant. Similarly, the F-value for columns (1.23) is 

lower than the critical F-value (7.71), suggesting no significant difference between Administrative Efficiency 

and Ethical Governance indicators at the 5% level of significance. The corresponding p-values for both rows 

(0.89) and columns (0.33) are much higher than 0.05, further confirming the absence of statistically significant 

differences. These results imply that although the indicators exhibit visible trends over time, the mean 

differences are not large enough to be statistically significant within the limited sample size. The findings 

indicate a parallel movement of AI adoption, administrative efficiency, and ethical governance rather than 

sharp divergence. Therefore, the null hypotheses cannot be rejected based on the ANOVA results. This 

suggests that the observed changes are gradual and structurally linked, highlighting the need for longer-term 

data to capture stronger statistical effects of AI adoption on governance outcomes. 
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6.2 Z-Test Results 

Table 6.3 

Z-Test 

 
AI Adoption Index (0–100) 

Administrative Efficiency Index (0–

100) 

Mean 49.84 57.98 

Known Variance 78.125 5.78 

Observations 5 5 

Hypothesized Mean 

Difference 
0 

 

z -1.987080613 
 

P(Z<=z) one-tail 0.023456732 
 

z Critical one-tail 1.644853627 
 

P(Z<=z) two-tail 0.046913464 
 

z Critical two-tail 1.959963985 
 

Table 6.4 

Z-Test 

 
AI Adoption Index (0–100) 

Ethical Governance & 

Accountability Index (0–100) 

Mean 49.84 49.42 

Known Variance 194 17 

Observations 5 5 

Hypothesized Mean 

Difference 
0 

 

z 0.064653653 
 

P(Z<=z) one-tail 0.474224883 
 

z Critical one-tail 1.644853627 
 

P(Z<=z) two-tail 0.948449765 
 

z Critical two-tail 1.959963985 
 

 

The Z-test was conducted to examine whether the mean differences between AI Adoption and the two 

outcome indicators—Administrative Efficiency and Ethical Governance & Accountability—are statistically 

significant. For AI Adoption versus Administrative Efficiency, the calculated z-value is -1.987, which falls 

slightly outside the critical two-tailed z-value of ±1.96 at the 5% significance level. The corresponding two-

tailed p-value (0.0469) is slightly less than 0.05, indicating a statistically significant difference between the 

means. This suggests that AI adoption has a measurable impact on administrative efficiency, supporting the 

alternative hypothesis (H₁) that AI adoption significantly improves efficiency in Indian public administration. 

 

In contrast, for AI Adoption versus Ethical Governance & Accountability, the calculated z-value is 0.065, 

which is well within the critical two-tailed z-value of ±1.96, and the two-tailed p-value (0.948) is far greater 

than 0.05. This indicates no statistically significant difference between the means, suggesting that AI adoption 

has not yet produced a significant effect on ethical governance indicators. The results imply that while AI 

tools can enhance administrative efficiency, they do not automatically ensure improvements in transparency, 
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accountability, or ethical compliance. The findings underscore the need for supplementary ethical safeguards, 

policy interventions, and regulatory oversight to align AI adoption with responsible governance. Overall, the 

Z-test highlights a measurable efficiency gain from AI deployment but a limited effect on ethical governance 

outcomes. 

 

 

6.3 Correlation Analysis 

Table 6.5 

Correlation 

 

AI Adoption Index 

(0–100) 

Administrative 

Efficiency Index (0–

100) 

Ethical Governance 

& Accountability 

Index (0–100) 

AI Adoption Index 

(0–100) 
1 

  

Administrative 

Efficiency Index (0–

100) 

0.999877455 1 
 

Ethical Governance & 

Accountability Index 

(0–100) 

-0.997811415 -0.998281142 1 

 

The correlation analysis examines the strength and direction of the relationships between AI Adoption, 

Administrative Efficiency, and Ethical Governance & Accountability. The results show a very strong positive 

correlation (r = 0.9999) between AI Adoption and Administrative Efficiency, indicating that as AI adoption 

increases, administrative efficiency also rises almost perfectly. This supports the hypothesis that AI 

deployment improves service delivery, decision-making speed, and operational effectiveness in Indian public 

administration. 

 

In contrast, the correlation between AI Adoption and Ethical Governance & Accountability is strongly 

negative (r = -0.9988), suggesting that higher AI adoption is associated with a decrease in ethical governance 

scores. This reflects the ethical risks of AI implementation, such as algorithmic bias, opacity, and limited 

accountability mechanisms. Similarly, Administrative Efficiency and Ethical Governance are also highly 

negatively correlated (r = -0.9983), indicating that efficiency gains do not automatically translate into better 

ethical or transparent governance. 

 

These findings highlight a trade-off between efficiency and ethical compliance, emphasizing that 

technological adoption alone cannot ensure responsible governance. The near-perfect correlation values 

suggest a strong linear relationship in the observed period, though caution is warranted due to the small 

sample size (five years). Overall, the correlation analysis underscores the need for policy interventions, ethical 

oversight, and regulatory safeguards to balance AI-driven efficiency with accountability and transparency in 

public administration. 

 

6.4 Regression Analysis 

Table 6.6 

Regression 

Regression Statistics 
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Multiple R 0.993761595 

R Square 0.987562107 

Adjusted R Square 0.737562107 

Standard Error 6.525664576 

Observations 5 

 

 

Table 6.7 

 

Degree of 

Freedom (df) 
Sum.Sq.(SS) Mean Sq.(MS) F Significance F 

Regression 1 13524.68281 13524.68281 317.5979 0.000385 

Residual 4 170.3371926 42.58429816 
  

Total 5 13695.02 
   

 

Table 6.8 

 

Coeffic

ients 

Standa

rd 

Error 

t Stat 
P-

value 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 0 
       

Administrative 

Efficiency Index (0–

100) 

0.8794 0.0494 
17.821

1 

0.0058

3 
0.7424 1.0164 0.7424 1.0164 

 

Table 6.9 

Regression Statistics 

Multiple R 0.926456956 

R Square 0.858322492 

Adjusted R 

Square 
0.608322492 

Standard Error 22.02428378 

Observations 5 

 

Table 6.10 

 
df SS MS F Significance F 

Regression 1 11754.7437 11754.7437 24.23313 0.016063 

Residual 4 1940.276304 485.069076 
  

Total 5 13695.02 
   

 

Table 6.11 

 

Coeffici

ents 

Standar

d Error 
t Stat P-value 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 0 
       

Ethical 

Governance & 

Accountability 

Index (0–100) 

0.9782 0.1987 4.9227 0.0079 0.4261 1.5300 0.4265 1.5300 
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Regression analysis was conducted to examine the predictive relationship between AI Adoption and the two 

outcome indicators—Administrative Efficiency and Ethical Governance & Accountability. The results 

indicate a strong positive linear relationship between AI Adoption and Administrative Efficiency. The 

regression model shows a Multiple R of 0.994 and an R² of 0.988, meaning that approximately 98.8% of the 

variance in Administrative Efficiency is explained by AI adoption. The adjusted R² of 0.738 accounts for 

sample size and confirms a robust explanatory power even with limited data. The regression coefficient of 

0.8794 indicates that for every one-unit increase in AI Adoption Index, Administrative Efficiency increases by 

0.879 units. The t-statistic of 17.82 and p-value of 0.0058 demonstrate statistical significance at the 1% level, 

confirming that AI adoption is a significant predictor of administrative efficiency. 

 

For Ethical Governance & Accountability, the regression model also shows a positive relationship with AI 

Adoption, with a Multiple R of 0.926 and R² of 0.858, meaning 85.8% of the variance is explained. The 

regression coefficient is 0.9782, suggesting that theoretically, higher AI adoption predicts higher ethical 

governance scores. However, the standard error is larger (0.1987), and despite statistical significance (p-value 

0.0079), the correlation analysis earlier showed a negative trend. This discrepancy indicates that while AI 

adoption has potential for improving ethical governance, other unobserved factors—such as policy gaps, lack 

of accountability mechanisms, and algorithmic bias—may constrain real-world improvements. 

 

Overall, the regression results reinforce that AI adoption strongly predicts administrative efficiency gains, 

supporting empirical observations from the Z-test and correlation analysis. However, the impact on ethical 

governance is less straightforward, highlighting a critical gap: technological deployment alone cannot 

guarantee ethical or transparent governance. Policymakers need complementary interventions such as 

regulatory frameworks, ethical AI guidelines, grievance mechanisms, and capacity-building in administration. 

The regression analysis emphasizes that AI adoption is a powerful tool for operational efficiency but requires 

careful governance integration to achieve socially responsible outcomes in Indian public administration. The 

findings demonstrate the dual nature of AI in governance: significant efficiency benefits are measurable, but 

ethical and accountability outcomes remain complex and multifactorial, calling for a balanced policy 

approach. 

 

7. Research Limitations 

Small Sample Size: The study uses only five annual observations (2020–2024), which limits the 

generalizability of statistical findings and may affect the robustness of correlation and regression results. 

Secondary Data Reliance: Dependence on secondary data from government reports and institutional 

publications may introduce reporting biases or inconsistencies in data collection methods. 

Limited Ethical Metrics: The Ethical Governance & Accountability Index may not capture all dimensions of 

ethical risks, such as informal administrative practices or citizen perceptions of AI fairness. 

Short Study Period: The post-pandemic period analyzed may not fully reflect long-term trends in AI 

adoption and governance outcomes. 

Contextual Variations: State-level differences in AI implementation and policy frameworks are not deeply 

explored, which may mask regional disparities in efficiency and ethical governance. 

 

8. Conclusion 

The study highlights the transformative potential of Artificial Intelligence in Indian public administration, 

demonstrating significant gains in administrative efficiency through AI adoption. Statistical analyses—

including Z-tests, correlation, and regression—show that higher AI usage strongly predicts faster decision-
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making, improved service delivery, and operational effectiveness. However, the study also reveals a 

concerning trade-off: ethical governance and accountability indicators do not automatically improve with AI 

adoption. Correlation and regression results indicate that algorithmic opacity, data privacy risks, and limited 

grievance mechanisms continue to undermine transparency and citizen trust. 

 

These findings underscore the need for integrated AI governance frameworks that combine technological 

innovation with ethical oversight and legal regulation. Policy interventions should include robust ethical 

guidelines, clear accountability mechanisms, and capacity-building for administrators. While AI can serve as a 

powerful tool to enhance efficiency, responsible deployment requires addressing systemic ethical risks to 

ensure equitable and transparent governance. 

 

Ultimately, the study calls for a balanced approach to AI in public administration: one that leverages 

efficiency gains without compromising democratic accountability, citizen rights, or ethical standards. Long-

term monitoring, comprehensive data collection, and adaptive regulatory frameworks are essential to align AI-

driven governance with public interest. 
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