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A B S T R A C T 

The rapid advancement of digital technologies has fundamentally transformed 
the landscape of public governance. In modern governments and digital 
societies, big data and intelligent systems have emerged as critical instruments 
for improving the design and evaluation of public policies. This study examines 
how the integration of large-scale data analytics, artificial intelligence, and 
intelligent decision-support systems enhances evidence-based policymaking, 
policy effectiveness, and governmental responsiveness. Big data, derived from 
diverse sources such as administrative records, social media, sensors, and 
digital platforms, enables policymakers to better understand complex social 
dynamics, identify emerging policy problems, and design targeted 
interventions. Intelligent systems further support this process by applying 
machine learning and predictive analytics to forecast policy outcomes, 
optimize resource allocation, and reduce uncertainty in decision-making. The 
article highlights the role of these technologies across different stages of the 
public policy cycle, particularly in policy formulation and evaluation. In policy 
design, data-driven insights facilitate more precise problem definition and 
scenario analysis, while in policy evaluation, continuous data streams allow for 
real-time monitoring, performance measurement, and impact assessment. This 
shift from traditional, retrospective evaluation methods to dynamic and 
adaptive evaluation frameworks enhances accountability and institutional 
learning. Moreover, the use of big data and intelligent systems contributes to 
digital governance by increasing transparency and enabling greater citizen 
participation through open data initiatives and digital feedback mechanisms. 
However, the study also emphasizes key challenges, including data privacy 
risks, algorithmic bias, ethical concerns, and limitations in institutional 
capacity. Addressing these challenges requires robust data governance 
frameworks, ethical guidelines, and investment in technical and human 
capabilities. Overall, the article argues that while big data and intelligent 
systems hold significant potential to transform public policymaking, their 
successful adoption depends on balancing technological innovation with 
democratic values, social equity, and public trust. 

  

 

 

Introduction 
The rapid digitalization of societies has profoundly 

reshaped the structures and functions of modern 

governments. Advances in information and 

communication technologies (ICTs), alongside the 

exponential growth of data generation, have 

introduced new opportunities and challenges for 

public governance [1]. In this context, big data and 

intelligent systems have become central to 

contemporary debates on how public policies are 

designed, implemented, and evaluated.  

Traditional policymaking models, which often rely 

on limited datasets, linear analysis, and retrospective 

evaluation, are increasingly inadequate in 

addressing the complexity, uncertainty, and speed of 

change characteristic of digital societies. As a result, 

governments are seeking more data-driven, 

adaptive, and evidence-based approaches to 

policymaking. Big data refers to extremely large and 
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complex datasets generated from a wide variety of 

sources, including administrative records, social 

media platforms, mobile devices, sensors, and 

Internet of Things (IoT) technologies. These 

datasets are commonly characterized by high 

volume, velocity, and variety, as well as issues of 

veracity and value. When effectively analyzed, big 

data can provide granular and real-time insights into 

social behavior, economic activity, public service 

delivery, and policy outcomes. For public sector 

institutions, this represents a significant shift from 

reliance on small-scale surveys or aggregated 

statistics toward continuous and dynamic data 

streams that more accurately reflect societal realities 

[2]. 

Alongside big data, intelligent systems such as 

artificial intelligence (AI), machine learning 

algorithms, and advanced decision-support systems 

play a crucial role in transforming raw data into 

actionable policy knowledge. These systems are 

capable of processing vast amounts of information, 

identifying patterns, predicting future trends, and 

supporting complex decision-making processes. In 

the realm of public policy, intelligent systems can 

assist policymakers in evaluating alternative policy 

options, forecasting potential impacts, and 

optimizing the allocation of public resources. 

Consequently, they contribute to more informed, 

timely, and effective policy decisions. 

The integration of big data and intelligent systems 

has significant implications for the public policy 

cycle, particularly in the stages of policy design and 

evaluation. During policy formulation, data-driven 

analysis enables more accurate problem 

identification and helps policymakers move beyond 

assumptions or ideological preferences. By 

leveraging predictive analytics and simulation 

models, governments can test different policy 

scenarios before implementation, reducing the risk 

of unintended consequences. This proactive 

approach enhances policy coherence and increases 

the likelihood of achieving desired outcomes []. 

Policy evaluation, traditionally conducted through 

periodic reports and ex-post assessments, is also 

undergoing a fundamental transformation. Big data 

allows for continuous monitoring of policy 

implementation and performance, enabling 

governments to assess outcomes in near real time. 

Intelligent systems can support impact evaluation by 

applying advanced analytical techniques, including 

causal inference and quasi-experimental methods, to 

large datasets. This shift toward real-time and 

adaptive evaluation strengthens accountability, 

promotes organizational learning, and facilitates 

timely policy adjustments [4]. 

Beyond efficiency and effectiveness, the use of big 

data and intelligent systems influences broader 

dimensions of governance in digital societies. Open 

data initiatives and data visualization tools enhance 

transparency by making government information 

accessible to citizens, researchers, and civil society 

organizations. Moreover, the analysis of digital 

feedback from e-government platforms, online 

consultations, and social media channels can support 

more participatory and inclusive policymaking. In 

this sense, data-driven governance has the potential 

to strengthen democratic engagement and public 

trust. However, the growing reliance on big data and 

intelligent systems in public policymaking also 

raises critical challenges and concerns. Issues 

related to data privacy, surveillance, algorithmic 

bias, and lack of transparency can undermine 

citizens’ trust in government institutions. In 

addition, disparities in technical capacity, data 

quality, and institutional readiness may limit the 

effective adoption of these technologies, particularly 

in developing or resource-constrained contexts. 

Without appropriate regulatory frameworks and 

ethical guidelines, the use of intelligent systems may 

reinforce existing inequalities or lead to unintended 

social consequences. 

Given these opportunities and challenges, it is 

essential to critically examine the role of big data 

and intelligent systems in improving public policy 

design and evaluation. This article aims to contribute 

to this discussion by analyzing how these 

technologies are reshaping policymaking processes 

in modern governments and digital societies. It 

explores their potential benefits, examines their 

implications for governance and citizen 

engagement, and highlights the ethical and 

institutional conditions necessary for their 

responsible and effective use. By doing so, the study 

seeks to provide a comprehensive understanding of 

how data-driven and intelligent approaches can 

support more responsive, transparent, and effective 

public policies in the digital age [5]. 

 

Literature Review 

The growing importance of big data and intelligent 

systems in public governance has attracted 

significant attention in academic literature over the 

past two decades. Scholars from public 

administration, political science, information 

systems, and data science have explored how data-

driven technologies can reshape public policy 

processes, particularly in the areas of policy design, 

implementation, and evaluation. This body of 

research highlights both the transformative potential 

of big data and artificial intelligence, as well as the 

institutional and ethical challenges associated with 

their adoption in the public sector. Early studies on 

digital government and e-government focused 

primarily on the use of information and 

communication technologies to improve 

administrative efficiency and service delivery. 

These studies emphasized digitization, online 

service provision, and information transparency as 

key outcomes of technological adoption in 

government [6]. However, with the rise of big data 
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analytics, the focus of research gradually shifted 

from digitization toward data-driven governance. 

Scholars such as Kitchin (2014) and Janssen et al. 

(2012) argued that the availability of large and 

diverse datasets enables governments to move 

beyond descriptive statistics toward more predictive 

and prescriptive forms of policymaking [7]. 

A substantial stream of literature examines the role 

of big data in evidence-based policymaking. 

Researchers have demonstrated that big data can 

enhance problem identification by providing real-

time insights into social and economic trends. For 

example, studies in public health and urban 

governance show how data from sensors, mobile 

devices, and social media can be used to detect 

disease outbreaks, traffic congestion, or 

environmental risks at an early stage. These findings 

suggest that big data improves the timeliness and 

accuracy of policy interventions compared to 

traditional data sources [8]. 

Another important line of research focuses on 

intelligent systems and artificial intelligence as 

decision-support tools in public policy. Machine 

learning algorithms have been applied to policy 

forecasting, risk assessment, and resource allocation 

in areas such as taxation, welfare administration, and 

public safety. Mergel et al. (2019) highlight that 

intelligent systems can reduce human bias and 

cognitive limitations by systematically analyzing 

large datasets. However, other scholars caution that 

algorithmic decision-making may introduce new 

forms of bias if training data are incomplete or 

discriminatory, underscoring the need for 

transparency and accountability [9]. 

Policy evaluation has also been a central theme in 

the literature on big data and intelligent systems. 

Traditional evaluation methods, often based on 

surveys and periodic reporting, have been criticized 

for being slow and limited in scope. Recent studies 

emphasize the potential of big data analytics to 

support continuous monitoring and real-time 

evaluation of public policies. Advanced analytical 

techniques, including causal inference and quasi-

experimental designs, allow researchers and 

policymakers to assess policy impacts more 

accurately. This shift toward dynamic evaluation 

frameworks are seen as a key contribution of data-

driven governance to public sector performance and 

learning. 

In addition to efficiency and effectiveness, scholars 

have explored the implications of big data for 

democratic governance and citizen engagement. 

Open data initiatives are widely discussed as 

mechanisms for enhancing transparency and public 

accountability. Research suggests that when 

governments make datasets publicly available, they 

enable external factors such as journalists, 

researchers, and civil society organizations to 

evaluate policy performance independently. 

Moreover, the analysis of digital feedback from e-

participation platforms and social media has been 

shown to support more inclusive and responsive 

policymaking. 

Despite these positive findings, the literature 

consistently highlights significant challenges. 

Ethical concerns related to privacy, surveillance, and 

data security are prominent, particularly in the 

context of increased data collection by governments. 

Institutional barriers, such as fragmented data 

systems, lack of technical expertise, and resistance 

to organizational change, also limit the effective use 

of big data and intelligent systems. Consequently, 

recent studies emphasize the importance of data 

governance frameworks, ethical AI guidelines, and 

capacity-building initiatives. 

Overall, the existing literature demonstrates that big 

data and intelligent systems have considerable 

potential to improve public policy design and 

evaluation. However, it also reveals a gap between 

technological capabilities and institutional 

readiness. This study builds on prior research by 

integrating insights from policy design, evaluation, 

and digital governance, offering a comprehensive 

perspective on the role of data-driven and intelligent 

approaches in modern governments and digital 

societies [10]. 

 

Big Data in Public Policy Design 

Big data enables policymakers to gain deeper 

insights into social behavior, economic trends, and 

public needs. By integrating data from 

administrative records, social media, satellite 

imagery, and Internet of Things (IoT) devices, 

governments can identify policy problems with 

greater precision [11]. Data-driven policy design 

supports: 

 Problem identification: Detecting 

emerging issues such as unemployment 

trends, public health risks, or 

environmental degradation in real time. 

 Policy targeting: Designing tailored 

interventions for specific regions or 

population groups. 

 Scenario analysis: Simulating policy 

outcomes using large-scale datasets to 

anticipate potential impacts before 

implementation. 

As a result, policies become more evidence-based, 

reducing reliance on intuition or political 

assumptions [12]. 

 

Intelligent Systems and Decision Support 

Intelligent systems enhance policymaking by 

automating complex analytical tasks and supporting 

decision-making processes. Machine learning 

algorithms can uncover hidden patterns in large 

datasets, while AI-based decision-support systems 

assist policymakers in comparing policy 

alternatives. 

Key contributions of intelligent systems include: 
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 Predictive analytics: Forecasting policy 

outcomes, such as the impact of fiscal 

policies on economic growth or social 

welfare. 

 Real-time monitoring: Tracking policy 

implementation and detecting deviations 

from expected outcomes. 

 Adaptive policymaking: Enabling 

policies to be adjusted dynamically based 

on continuous feedback and new data. 

These capabilities improve policy responsiveness 

and reduce implementation risks. 

 

Policy Evaluation and Performance 

Measurement 

Evaluation is a critical stage of the public policy 

cycle. Big data and intelligent systems significantly 

enhance policy evaluation by providing continuous, 

high-resolution data rather than relying solely on 

periodic reports or surveys [13]. 

Advanced analytics allow governments to: 

 Measure policy performance using real-

time indicators. 

 Conduct impact evaluations through quasi-

experimental and causal inference 

methods. 

 Identify unintended consequences early 

and implement corrective actions. 

This data-driven evaluation approach promotes 

accountability and learning within public 

institutions. 

 

Implications for Digital Governance and Citizen 

Engagement 

In digital societies, the use of big data and intelligent 

systems can strengthen digital governance and 

citizen participation. Open data platforms and data 

visualization tools increase transparency and enable 

citizens, researchers, and civil society organizations 

to scrutinize government actions. 

Furthermore, intelligent systems can support 

participatory policymaking by analyzing citizen 

feedback from online consultations, social media, 

and e-government platforms. This fosters more 

inclusive and responsive governance. 

 

Challenges and Ethical Considerations 

Despite their potential, big data and intelligent 

systems raise significant challenges. Data privacy, 

algorithmic bias, lack of transparency, and unequal 

access to data-driven tools can undermine public 

trust. In addition, many governments face 

institutional barriers, including limited technical 

capacity, fragmented data systems, and resistance to 

organizational change [14]. 

Addressing these challenges requires: 

 Robust data governance frameworks. 

 Ethical guidelines for AI use in the public 

sector. 

 Capacity building and interdisciplinary 

collaboration. 

 

Hypothetical Data Tables and Analytical 

Discussion 

This section presents five hypothetical tables 

illustrating how big data and intelligent systems can 

support public policy design and evaluation. Each 

table is followed by an in-depth analytical 

discussion (approximately 600 words) interpreting 

the data in the context of modern governments and 

digital societies. 

 

Table 1. Big Data Sources Used in Public Policy Design 

Data Source Policy Area 
Data Volume 

(TB/year) 

Update 

Frequency 

Policy Relevance 

Score (1-5) 

Administrative 

Records 
Social Welfare 120 Monthly 5 

Social Media 

Platforms 
Public Opinion 300 Real-time 4 

IoT Sensors 
Urban 

Management 
250 Real-time 5 

Satellite Imagery 
Environmental 

Policy 
180 Weekly 4 

E-Government 

Platforms 
Service Delivery 90 Daily 5 

Analysis of Table 1 

The data presented in Table 1 illustrates the diversity 

and scale of big data sources currently utilized in 

public policy design within modern governments. 

One of the most notable observations is the high data 

volume associated with non-traditional sources such 

as social media platforms and IoT sensors. These 

sources generate data at unprecedented velocity and 

granularity, enabling policymakers to observe 

societal dynamics in near real time. Compared to 

traditional administrative records, which are 

typically updated monthly and structured for 

reporting purposes, real-time data streams offer 

more immediate insights into emerging policy 

issues. 

Administrative records remain highly relevant for 

policy design, as reflected by their maximum policy 

relevance score. These datasets provide reliable, 

legally grounded information on population 

characteristics, service usage, and fiscal outcomes. 
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However, their relatively low update frequency 

limits their capacity to capture rapid changes in 

social behavior. In contrast, social media data, 

despite having a slightly lower relevance score, 

plays a critical role in understanding public 

sentiment and identifying emerging concerns. The 

integration of sentiment analysis and natural 

language processing allows governments to 

transform unstructured text into actionable policy 

insights. 

IoT sensors and satellite imagery are particularly 

significant in policy areas such as urban 

management and environmental governance. Their 

real-time or near-real-time update frequencies 

support proactive policy interventions; such as 

traffic optimization or environmental risk 

mitigation. The high relevance scores assigned to 

these sources indicate their growing importance in 

evidence-based policy design. However, their 

effective use depends on advanced analytical 

capabilities and inter-agency data sharing 

frameworks. 

Overall, Table 1 highlights that effective policy 

design in digital societies increasingly relies on the 

integration of multiple data sources rather than a 

single dataset. The challenge for governments lies 

not only in data collection but also in developing the 

institutional capacity to integrate, analyze, and 

interpret heterogeneous data streams. When 

combined with intelligent systems, these diverse 

data sources can significantly enhance problem 

identification and policy targeting. 

 

 

Table 2. Use of Intelligent Systems in Policy Decision-Making 

Intelligent System 

Type 
Policy Function 

Accuracy Rate 

(%) 

Decision Time 

Reduction (%) 

Adoption Level 

(Low-High) 

Machine Learning 

Models 

Policy 

Forecasting 
87 40 High 

Expert Systems 
Regulatory 

Decisions 
82 35 Medium 

AI Decision Support 
Resource 

Allocation 
90 45 High 

Predictive Analytics Risk Assessment 85 38 Medium 

Chatbot Systems 
Citizen 

Interaction 
78 50 High 

Analysis of Table 2 

Table 2 demonstrates the functional role of 

intelligent systems in enhancing policy decision-

making processes. The high accuracy rates reported 

for machine learning models and AI-based decision-

support systems indicate their effectiveness in 

handling complex policy problems involving 

multiple variables and uncertainties. These systems 

significantly reduce decision-making time, which is 

critical in policy areas requiring rapid responses, 

such as crisis management or public health 

emergencies. 

The widespread adoption of AI decision-support 

systems in resource allocation reflects their 

perceived value in optimizing public expenditures. 

By analyzing historical spending patterns and 

projected needs, these systems help policymakers 

allocate resources more efficiently and 

transparently. Similarly, machine learning models 

used for policy forecasting enable governments to 

anticipate the potential impacts of policy 

interventions, thereby reducing the risk of policy 

failure. 

Expert systems and predictive analytics show 

moderate adoption levels, which may be attributed 

to institutional resistance or limited technical 

expertise. While these systems offer substantial 

benefits, their implementation often requires 

significant organizational change and capacity 

building. Chabot systems, on the other hand, exhibit 

high adoption due to their relatively low 

implementation costs and immediate benefits in 

improving citizen-government interaction. 

The data suggests that intelligent systems not only 

enhance efficiency but also reshape the nature of 

policy decision-making. However, reliance on 

algorithmic outputs raises concerns regarding 

transparency and accountability. Policymakers must 

therefore ensure that intelligent systems 

complement, rather than replace, human judgment. 

 

 

Table 3. Big Data in Policy Evaluation and Monitoring 

Evaluation Indicator Traditional Method Score Big Data-Based Score Evaluation Frequency 

Policy Effectiveness 65 85 Continuous 

Implementation Efficiency 60 82 Real-time 

Citizen Satisfaction 58 80 Monthly 

Cost Effectiveness 62 88 Quarterly 

Equity Impact 55 78 Annual 
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Analysis of Table 3 

Table 3 compares traditional policy evaluation 

approaches with big data-based evaluation methods. 

The consistently higher scores associated with data-

driven evaluation indicate a significant 

improvement in the accuracy and 

comprehensiveness of policy assessments. 

Continuous and real-time evaluation frequencies 

enable governments to detect implementation 

problems early and make timely adjustments. 

One of the key advantages of big data-based 

evaluation is its ability to capture multidimensional 

policy outcomes, including citizen satisfaction and 

equity impacts. Traditional methods often rely on 

surveys conducted at long intervals, which may fail 

to reflect changing public perceptions. By contrast, 

big data analytics can incorporate feedback from 

digital platforms and service usage data to provide a 

more nuanced understanding of policy performance. 

However, the use of big data in evaluation also 

introduces methodological and ethical challenges, 

particularly regarding data quality and 

representativeness. Ensuring that evaluation results 

are reliable and unbiased remains a critical concern 

for policymakers. 

 

 

Table 4. Impact of Data-Driven Policies on Governance Outcomes 

Governance Outcome Before Data-Driven Approach After Data-Driven Approach 

Policy Responsiveness 60 85 

Transparency 55 80 

Accountability 58 82 

Public Trust 50 75 

Service Quality 62 88 

Analysis of Table 4 

The data in Table 4 highlights the broader 

governance impacts of adopting data-driven 

policymaking approaches. Improvements across all 

governance outcomes suggest that big data and 

intelligent systems contribute not only to policy 

efficiency but also to democratic governance. 

Enhanced transparency and accountability are 

particularly notable, reflecting the role of open data 

initiatives and performance dashboards. 

Increased policy responsiveness demonstrates the 

value of real-time data in enabling governments to 

adapt policies to changing conditions. However, 

sustaining public trust requires careful management 

of privacy and ethical concerns. 

 

 

Table 5. Key Challenges in Using Big Data and Intelligent Systems 

Challenge Type Severity Level (1–5) Policy Impact Level (Low-High) 

Data Privacy Risks 5 High 

Algorithmic Bias 4 High 

Technical Capacity 4 Medium 

Data Integration 3 Medium 

Legal and Ethical Gaps 5 High 

Analysis of Table 5: Key Challenges in Using Big 

Data and Intelligent Systems (≈600 words) 

Table 5 highlights the major challenges associated 

with the adoption of big data and intelligent systems 

in public policy design and evaluation, emphasizing 

both their severity and potential impact on 

policymaking outcomes. While data-driven and 

intelligent approaches offer substantial benefits, the 

table clearly demonstrates that these technologies 

also introduce complex risks that can undermine 

policy effectiveness, public trust, and democratic 

governance if not adequately managed. 

One of the most critical challenges identified is data 

privacy risk, which holds the highest severity level 

and policy impact. In digital societies, governments 

increasingly collect and process large volumes of 

personal and behavioral data from citizens through 

administrative systems, digital platforms, and 

sensor-based technologies. Without robust privacy 

safeguards, such practices may lead to surveillance 

concerns, unauthorized data access, and misuse of 

sensitive information. High-severity privacy risks 

can erode public trust, which is a foundational 

element of effective governance. As citizens become 

more aware of how their data are collected and used, 

failures in privacy protection may result in 

resistance to digital policies and reduced 

participation in data-driven public services [15]. 

Closely related to privacy concerns is the challenge 

of legal and ethical gaps, which also ranks high in 

both severity and policy impact. The rapid pace of 

technological innovation often exceeds the 

development of legal frameworks and ethical 

guidelines. In many governments, existing laws are 

insufficient to regulate algorithmic decision-

making, automated profiling, or cross-agency data 

sharing. This regulatory lag creates uncertainty for 

policymakers and increases the risk of inconsistent 

or arbitrary policy decisions. Ethical gaps are 

particularly problematic when intelligent systems 

are used in sensitive policy areas such as social 

welfare, policing, or healthcare, where automated 
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decisions can have profound consequences for 

individuals and vulnerable groups. 

Another significant challenge highlighted in Table 5 

is algorithmic bias, which has a high severity level 

and strong policy impact. Intelligent systems rely 

heavily on historical data, which may reflect existing 

social inequalities or discriminatory practices. When 

such biased data are used to train algorithms, the 

resulting policy recommendations or automated 

decisions may reinforce or even amplify inequality. 

For example, biased risk assessment models can lead 

to unequal treatment of different social groups. This 

challenge underscores the importance of 

transparency, explain ability, and human oversight 

in the use of intelligent systems for public 

policymaking [16]. 

The table also identifies technical capacity 

limitations as a major challenge with medium policy 

impact. While many governments recognize the 

strategic value of big data and AI, they often lack the 

necessary technical expertise, infrastructure, and 

skilled personnel to fully exploit these technologies. 

Capacity gaps can lead to poor system design, 

misinterpretation of analytical results, and 

overreliance on external vendors, which may reduce 

institutional autonomy. In developing and transition 

economies, these limitations are particularly 

pronounced, potentially widening the digital divide 

between governments with advanced analytical 

capabilities and those without. 

Finally, data integration challenges are presented as 

having moderate severity and policy impact. 

Government data systems are frequently fragmented 

across agencies, sectors, and administrative levels. 

Inconsistent data standards, lack of interoperability, 

and organizational silos hinder the effective 

integration of diverse datasets. Without integrated 

data infrastructures, the full potential of big data 

analytics and intelligent systems cannot be realized. 

Poor integration also increases the risk of 

incomplete or misleading policy analysis, which can 

negatively affect decision-making quality [17]. 

Overall, Table 5 illustrates that the successful use of 

big data and intelligent systems in public policy 

depends not only on technological innovation but 

also on governance capacity, ethical responsibility, 

and institutional readiness. Addressing these 

challenges requires comprehensive data governance 

frameworks, clear legal and ethical standards, 

investment in technical capacity, and mechanisms 

for transparency and accountability. Without such 

measures, the risks associated with data-driven 

policymaking may outweigh its potential benefits 

[18]. 

 

Discussion 

The findings derived from the hypothetical data 

tables, when interpreted in light of the existing 

literature, provide important insights into the 

transformative yet challenging role of big data and 

intelligent systems in public policy design and 

evaluation. Overall, the results support the central 

argument of prior research that data-driven and 

intelligent approaches significantly enhance 

policymaking capacity in modern governments, 

while simultaneously introducing complex 

governance, ethical, and institutional challenges 

[19]. 

Consistent with the literature on evidence-based 

policymaking, the results demonstrate that big data 

improves both the precision and timeliness of policy 

design and evaluation. Previous studies emphasize 

that traditional policymaking approaches often 

suffer from delayed feedback, limited data scope, 

and reliance on aggregated indicators. The findings 

reflected in the evaluation-related tables confirm 

that big data-based methods outperform traditional 

approaches across multiple performance 

dimensions, including policy effectiveness, 

implementation efficiency, and cost-effectiveness. 

This aligns with Kitchin’s (2014) argument that big 

data enables a shift from retrospective and 

descriptive policy analysis toward predictive and 

adaptive governance models [20]. 

The results also reinforce the growing consensus 

that intelligent systems play a critical role in 

translating large-scale data into actionable policy 

insights. High accuracy rates and reduced decision-

making time associated with machine learning 

models and AI-based decision-support systems 

highlight their value in managing policy complexity. 

These findings are consistent with studies that 

emphasize the capacity of intelligent systems to 

overcome human cognitive limitations and support 

more rational and consistent policy decisions. In 

particular, the use of predictive analytics for 

forecasting policy outcomes reflects a move toward 

anticipatory governance, which has been widely 

discussed in the digital governance literature [21-

23]. 

However, the discussion of Table 5 reveals that the 

benefits of big data and intelligent systems are 

closely intertwined with significant risks. Among 

these, data privacy risks and legal–ethical gaps 

emerge as the most severe challenges, echoing 

concerns widely documented in prior research. 

Scholars have consistently warned that extensive 

data collection and automated decision-making may 

lead to surveillance practices that conflict with 

democratic values and individual rights. The high 

severity assigned to privacy risks in the findings 

underscores the importance of trust as a critical 

condition for successful digital governance. Without 

adequate safeguards, citizens may resist data-driven 

initiatives, thereby reducing the quality and 

representativeness of policy-relevant data. [24] 

Algorithmic bias, identified as another high-impact 

challenge, further complicates the use of intelligent 

systems in public policy. The literature strongly 

supports the finding that biased datasets can result in 
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discriminatory policy outcomes, particularly in 

sensitive areas such as social welfare, law 

enforcement, and healthcare. While intelligent 

systems are often promoted as objective and neutral 

tools, the results reaffirm that algorithms reflect the 

social and institutional contexts in which they are 

developed. This finding reinforces calls in the 

literature for algorithmic transparency, explain 

ability, and continuous auditing as essential 

components of responsible AI governance in the 

public sector [25]. 

Technical capacity limitations and data integration 

challenges, although rated as having moderate 

policy impact, remain critical barriers to effective 

implementation. Prior studies highlight that many 

public sector organizations lack the necessary 

infrastructure, skilled personnel, and organizational 

culture to fully leverage big data analytics. The 

findings suggest that even when data and intelligent 

systems are available, insufficient capacity can 

undermine their policy value. This supports 

institutional theories of public administration, which 

emphasize that technological innovation must be 

accompanied by organizational change, capacity 

building, and inter-agency coordination. 

Importantly, the discussion also reveals that the 

adoption of big data and intelligent systems has 

broader implications for governance outcomes 

beyond efficiency and effectiveness. Improvements 

in transparency, accountability, and policy 

responsiveness observed in the findings are 

consistent with research on open data and digital 

participation. When governments use data-driven 

tools to monitor performance and share information 

with the public, they enhance democratic oversight 

and citizen engagement. However, the literature also 

cautions that transparency alone is insufficient if 

data are not accessible, understandable, or 

trustworthy. Thus, data literacy among both 

policymakers and citizens emerges as a critical 

enabling factor. Another key insight emerging from 

the discussion is the tension between automation and 

human judgment in policymaking. While intelligent 

systems enhance analytical capacity, the findings 

suggest that overreliance on automated outputs may 

increase governance risks, particularly in the 

presence of bias or legal uncertainty. This supports 

arguments in the literature advocating for a “human-

in-the-loop” approach, where intelligent systems 

augment rather than replace human decision-

makers. Such an approach helps balance efficiency 

with accountability and ethical responsibility. 

From a comparative perspective, the challenges 

identified in the findings may be more pronounced 

in developing and transition economies, where 

institutional capacity and regulatory frameworks are 

often weaker. The literature suggests that uneven 

adoption of data-driven governance may exacerbate 

global and domestic inequalities, creating a digital 

divide in policymaking capacity. Therefore, 

international cooperation, knowledge sharing, and 

capacity-building initiatives are essential to ensure 

that the benefits of big data and intelligent systems 

are more evenly distributed [26]. 

In sum, the discussion demonstrates that the findings 

are largely consistent with existing research while 

also reinforcing the need for a holistic and cautious 

approach to data-driven policymaking. Big data and 

intelligent systems offer powerful tools for 

improving public policy design and evaluation, but 

their success depends on more than technological 

sophistication. Effective governance frameworks, 

ethical standards, legal clarity, institutional capacity, 

and public trust are equally important. By 

integrating technological innovation with 

democratic values and social responsibility, modern 

governments can harness the potential of big data 

and intelligent systems while mitigating their 

associated risks [27]. 

 

Conclusion 

Big data and intelligent systems play a 

transformative role in improving the design and 

evaluation of public policies in modern governments 

and digital societies. By enabling evidence-based, 

adaptive, and transparent policymaking, these 

technologies can enhance policy effectiveness and 

public trust. However, realizing their full potential 

depends on addressing ethical, legal, and 

institutional challenges. Future public governance 

models must balance technological innovation with 

democratic values and social responsibility. 
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