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Abstract 

Artificial Intelligence (AI) is becoming one of the sources for transforming public administration through introducing 

new techniques in information processing, policy analysis, service provision, resource management, and                         

decision-making. Public organizations work in an information-intensive environment in which administrators have to 

analyze large amounts of structured and unstructured data, taking into account changes in the socio-economic, 

environmental, and technological environment. Traditional decision-making techniques can be restricted by 

fragmented information systems, manual information processing, limited analytic capacity, time delays in information 

processing, and difficulties in finding complex interrelations in large datasets. Integration of artificial intelligence 

techniques with databases, analytic models, visualization techniques, and current e-governance technologies in                       

AI-enabled Decision Support Systems (DSS) creates an opportunity to overcome these limitations and provide 

administrators with information, predictions, recommendations, and scenarios for decision-making based on evidence. 

This paper analyzes the role of AI-enabled DSS in enhancing the efficiency of public administration through a 

conceptual and literature review approach. The study will focus on the evolution of DSS, application of AI in public 

administration, decision-making theories, technological, organizational, and governance issues. Conceptual 

framework is generated through the integration of decision-support concepts into the Technology–Organization                          

–Environment framework. The use cases under discussion include applications in the development of policies, 

delivery of services to citizens, resource allocation, fraud detection, urban planning, healthcare, education, social 

services, and disaster response. Challenges associated with data accuracy, privacy issues, cybersecurity, biases of 

algorithms, explainability of decisions, legal aspects, digital divide, skills of personnel, and organizational barriers are 

discussed as well. The analysis shows that the utilization of AI technologies within decision support systems may 

increase the effectiveness, analytical capabilities, timeliness, forecasting abilities, monitoring and resource planning 

if there is relevant data and proper organizational and governance mechanisms. Nonetheless, the application of AI 

needs to be limited to a decision-support tool rather than a substitute for the human decision-making in public 

organizations. 
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Introduction 

Public administration must convert the policies made by government institutions into services, programs, regulations, 

and actions that impact individual citizens, communities, organizations, and society. Contemporary public institutions 

manage complicated processes of administration which include health care, education, transport, taxation, social 

services, infrastructure, environment, disaster relief, and economic development. Each of these spheres generates vast 

volumes of information via administrative documents, Internet platforms, sensors, GIS technologies, financial 

information bases, requests of citizens, reports, and communications. In such conditions, the capability to generate 

knowledge based on this information has become one of the key elements of good public administration (Goyal et al., 

2025). The use of human and AI collaboration can bring about improved efficiency of administration as well as 

satisfaction among the staff of public administration (Rulandari & Silalahi, 2025a). The delivery of public services by 

using AI requires an equilibrium between the effectiveness and efficiency of administration through human and 

organizational skills (Rulandari & Silalahi, 2025b). Decision-support systems based on data can aid in enhancing 

governance and the effective implementation of policies (Talukder, 2025). 

Traditionally, decisions in public administration are made using reports, documents, analysis, experience, and existing 

procedures. All these approaches remain relevant, but their implementation might be problematic with an increasing 

amount of information and its complexity. For instance, administrators might have to compare information from 

different departments, identify trends, assess the potential demand, analyze various options of actions, and do this in 

the period of limited time. The problem of fragmented information systems and inconsistent formats of data might 

complicate this process. Increasing use of digital government platforms leads to the need in decision support 

technologies that would help to deal with information (Ahmed, 2025). DSS has traditionally been employed to help 

managers and administrators to cope with complex decisions. In early times, decision support systems were mostly 

focused on offering structured information and models (Paul et al., 2024). Later systems included such features as 

data warehousing, business intelligence, dashboards, forecasting, and visual analysis. Introduction of Artificial 

Intelligence extended the functionality of DSS to include learning of data, natural language processing, detection of 

anomalies, making predictions, and providing recommendations. As a result, DSS with the implementation of AI can 

be used not only for descriptive purposes (analysis of events that have already happened) but also for predictive 

(analysis of possible events) and, in some cases, prescriptive (suggestions about possible actions). The use of artificial 

intelligence and big data analysis can help enhance public sector efficiency, transparency, and decision-making 

processes (Rahman, 2025). The human-AI interaction can be beneficial for the delivery of AI-based public services 

in terms of public value (Rulandari & Silalahi, 2025c). 

The reasoning behind the study of DSS enhanced by AI is associated with the digital transformation of the government 

(Chen et al., 2025). Digital transformation means more than transforming documents from one format to another. This 

includes changing organizational processes, management of data, delivery of services, organization of institutions, 

and decision-making. AI can play an important role in this process due to the link it can provide between administrative 

data and analysis. At the same time, the use of AI in the government sector is more complicated than that in most 

commercial sectors as public decisions can have an impact on the availability of services, benefits, permits, and public 

resources. AI-powered DSS have the potential to positively affect public administration through quick access to 

necessary information, detection of patterns hard to spot without assistance, service demand prediction, planning of 

resources, and comparison of alternatives for administrators. However, such systems can create threats related to 

privacy, bias, security, transparency, explainability, and accountability. Thus, the key aim of this research is to analyze 

not only the opportunities, but also the conditions under which AI-powered decision support can influence public 

administration and provide the conceptual view on the issue. 

Problem Statement and Research Objectives 

Decision-makers in public administration regularly face situations of uncertainty, resource scarcity, time pressure, 

lack of information, and shifting public demands. Required information may be dispersed throughout various 

government departments or held in different databases. The process of gathering and analyzing information manually 

may lead to delays and additional burden for administration staff. Besides, classic report systems may focus mainly 

on describing the past conditions without presenting enough predictive or scenario information for future purposes. 

Thus, administrators may fail to respond to emerging problems quickly and allocate their resources effectively. The 

emergence of AI does not necessarily resolve all these problems. For example, AI systems need good quality data, 

correct algorithms, appropriate infrastructure, experienced personnel, and consistent supervision. In case when an AI 

model is based on incomplete or biased data, it may reinforce existing inequalities. If the model is complicated, 

decision-makers will have problems while explaining decisions made through it to the citizens. Also, if government 

information is not protected appropriately, the introduction of such technology may become a source of privacy and 
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cybersecurity risks. Employees may be reluctant about AI if they see it as a potential threat to their position. The 

central goal of this study is to assess the possible contribution of AI-based DSS to the effectiveness of public 

administration. It will be aimed at exploring the development of DSS, the growing significance of AI for government, 

identifying key AI technologies that may contribute to administrative decision support, identifying the key application 

fields of these technologies, developing a conceptual framework that links AI technologies to administrative 

effectiveness, and exploring the challenges related to proper implementation of such a solution. There are many 

research questions to address. Can AI-based DSS enhance public sector decision-making? What are the most important 

AI techniques that can contribute to public administration? What are the most promising fields of administrative work 

where AI-based DSS can be employed? What technological and organizational aspects determine success in adopting 

such a solution? What kinds of risks may appear due to government decisions supported by AI? How can governance 

mechanisms be developed to ensure transparency, accountability, fairness, and human control? 

Literature Review 

Evolution of DSS and Artificial Intelligence in Public Administration 

Decision Support Systems came into existence through the creation of computerized systems which were meant to 

assist decision makers in making difficult decisions or semi-structured decisions. Their emergence was tied closely to 

the increasing amount of available information as well as the computerization that was going on within the 

organizations. DSS offered managers database access and mathematical or statistical models. With the growth in 

information systems, DSS included such features as data warehousing, business intelligence, online analytical 

processing, dashboards, reports, and interactive visualization. The above advances allowed decision-makers to switch 

from looking at single records by hand to analyzing bigger bodies of organizational information. The emergence of 

artificial intelligence has marked yet another stage in the evolution of DSS. Conventional DSS demanded from the 

user to formulate queries and interpret information, whereas in an AI-enabled DSS the system is able to discover 

patterns, classify information, detect anomalies, forecast outcomes, and give suggestions. Machine learning algorithms 

can find relationships between records in a historical dataset, whereas NLP can extract information from written 

communication. Predictive analytics allows forecasting future demand for services, and expert systems allow applying 

domain-specific rules in decision-making processes. 

In public administration, there have been many instances where AI technology has been seen as being connected with 

digital government and data-driven governance. In this regard, government agencies can use AI in such areas as 

document processing, citizen communication, fraud detection, resource planning, service demand forecasting, traffic 

management, and administrative monitoring. Additionally, the agency could also use AI in its internal functions like 

workforce planning and financial analysis. All of these functions have a lot of value due to the scale of public sector 

information and the need for coordination among administrative activities. However, public administration requires 

certain things which commercial businesses do not. For example, while commercial businesses might evaluate AI 

technology based on such things as financial and operational performance, government agencies also have to think 

about such issues as public value, justice, legality, transparency, and accountability. Thus, even a highly accurate 

system, which makes certain predictions based on the information at hand, could still be unjustified if the information 

used is unfair or citizens cannot comprehend the process. 

Public Administration Effectiveness and Research Gaps 

The effectiveness of public administration has multiple dimensions and, thus, cannot be measured via one indicator. 

Efficiency is concerned with resources and outputs while effectiveness deals with the accomplishment of objectives. 

Some other dimensions are accuracy, timeliness, responsiveness, quality of services provided, transparency, 

accountability, equity, and resource management. The potential of AI-enabled DSS can lie in its contribution to those 

dimensions via increased availability of data, avoidance of redundancy in analysis, pattern identification, demand 

forecasting, and monitoring. For instance, AI systems can help forecast future demand for some public service based 

on previous requests for such services. The data can be used in planning staff and resource allocation. An anomaly 

detection system can highlight atypical financial transactions that should be investigated. A dashboard can give public 

administrators indicators about the state of performance of particular services on real-time or periodic basis. All those 

features can potentially lead to increased responsiveness and evidence-based policy making. However, the usefulness 

of AI is contingent on the quality of data, applicability of the model, and interpretation of results by officials. There 

is another research gap related to integrated conceptual models. AI DSS includes many elements such as data, 

infrastructure, algorithm, users, organization processes, and regulatory environment. Even if the algorithm works 

properly, the system can still fail due to the lack of data, employees' incompetence, inability to communicate across 
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departments, and the absence of governance rules. This research will try to fill this gap as this study looks at AI DSS 

as a socio-technical system (Kuziemski & Misuraca, 2020). 

Conceptual and Theoretical Framework 

Decision-making theories form the basis for analyzing the process through which the administrators go about making 

decisions in terms of identifying possible alternatives, analyzing available information, comparing possible results, 

and finally selecting one alternative that will help achieve the objective. However, in practice, decision makers may 

be faced with what is known as bounded rationality since information, time, finances, institutional capabilities, and 

cognitive skills are all limited. Therefore, the administrators could choose to simplify decision making, base their 

decisions on professional experience, use organizational norms, make use of institutional memory, and use available 

information in making decisions. Decision Support Systems (DSS) that utilize AI can help to overcome certain 

information processing problems as they can analyze large and complicated sets of data very quickly and provide 

important patterns, connections, forecasts, and possible risks. The system is able to process information faster than 

the traditional methods of manual analysis, and also the connections might be found that cannot be seen individually 

using the analysis of administrative documents. There are predictive models, which can help to make forecasts; there 

are anomaly detection methods that can detect abnormal patterns and there are also dashboards, which can help to 

process information in an organized way. But AI does not overcome bounded rationality, uncertainty and necessity of 

professional judgment. An AI-supported DSS can be seen as an architecture having multiple layers made up of 

technological, analytical, and governance-related aspects. The data layer consists of government databases, 

administrative data, sensor data, citizen input, financial data, official documents, and other relevant data from outside 

sources. The data governance layer is responsible for ensuring good data quality, data security, data accessibility, data 

interoperability, data privacy, and proper use of data. The analytics layer uses tools like machine learning, Natural 

Language Processing (NLP), predictive analytics, anomaly detection, optimization methods, and expert systems to 

turn raw data into analytical insights. The decision-support layer turns these insights into forecasts, alerts, advice, risk 

signals, and scenarios that can help administrators to consider potential actions. The presentation layer offers users 

dashboards, reports, visualizations, and other interfaces allowing them to access and analyze data. Human supervision 

and governance apply to all these layers and allow reviewing and making proper use of system outputs. 

The Technology-Organization-Environment (TOE) framework offers yet another theoretical basis for the adoption 

and implementation of AI-based DSS within public administration. The technology perspective encompasses such 

aspects as functionality of the system, availability of data, interoperability, digital infrastructure, cybersecurity, system 

complexity, compatibility, and usefulness of the system. The organization perspective consists of such factors as 

leadership support, organizational culture, abilities of employees, financial assets, organizational structure, 

institutional preparedness, and management of technological changes. The environmental perspective is associated 

with the following factors: legislation, public expectations, technology providers, institutional interdependencies, 

national digital government strategy, and administrative environment at large. Having considered all three 

perspectives, one can conclude that simply having access to advanced AI technology may be insufficient for successful 

implementation. In the suggested conceptual framework, the initial stages include reliable digital infrastructure and 

good data, which will be used as input factors for AI-driven DSS. Such factors are analyzed with the help of AI 

analysis, including machine learning, NLP, predictive analytics, anomaly detection, optimization, and expert systems. 

As the result of this stage, there will be analytical information which will be presented to the administration with the 

help of decision-support tools such as recommendations, forecasts, alerts, risk indicators, scenarios, and interactive 

dashboards. Administrators will interpret this output based on AI-based information, institutional knowledge, personal 

expertise, legislation, and context. 
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Fig. 1: Conceptual Framework of AI-Enabled Decision Support Systems for Public Administration 

Effectiveness 

The fig.1 below presents the theoretical relationship proposed in this study regarding the relationship between digital 

infrastructure, reliable data, AI-based analytics, decision support outputs, human interpretation, administrative 

decision-making, and effectiveness of public administration. In addition to this, it presents the critical factors 

influencing the successful application of AI-based DSS. 

Applications of AI-Enabled DSS in Public Administration 

Policy, Public Services, and Resource Management 

An AI-powered DSS system could help formulate policy by analyzing historical data, establishing relationships, 

making predictions, and comparing different scenarios. Policy administrators may have a need to evaluate the possible 

consequences of the implementation of certain interventions. With the help of AI-powered simulation and predictions, 

it could be easier to estimate what kind of changes might be made in service demand, transportation, public spending, 

or any other resources needed. Instead of giving one single answer that has been predetermined, DSS will give 

different scenarios to consider. Service delivery in the public sector could also be an area where an AI-powered DSS 

would prove its value. Government agencies usually receive vast amounts of requests, complaints, applications, or 

any other feedback from citizens. Natural language processing can be helpful here to classify this information and 

detect repetitive problems. Prediction systems will help to estimate service demand and know when it will be necessary 

to increase administrative capacity. Analysis of resource allocation and budgeting can be facilitated by AI-assisted 
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analysis owing to the limited nature of governmental resources that need to be distributed among different spheres. 

Analysis of the history of expenditure, demographics, usage of services, and future demand can be made to assist in 

this process. AI-assisted DSS will help explore different scenarios of resource allocation and find spheres in which 

demand might grow. However, financial and political decisions will depend on public interest and legal obligations, 

and therefore AI should provide analytical data but not make decisions independently. 

The following table 1 illustrates the most frequently used techniques in public administration supported by AI and 

describes the contribution of each method to the decision-making process. 

Table 1: AI Techniques and Public Administration Applications 

AI Technique Public Administration Application Decision-Support Contribution 

Machine Learning Fraud detection, resource planning, 

service demand 

Identifies patterns and predicts potential 

outcomes 

Natural Language 

Processing 

Citizen requests, complaints, documents Classifies and extracts information from 

text 

Predictive Analytics Healthcare, education, welfare, 

transportation 

Forecasts future demand and 

requirements 

Anomaly Detection Financial transactions, compliance 

monitoring 

Identifies unusual patterns for 

investigation 

Optimization Budgeting and resource allocation Supports comparison of alternative 

allocation options 

Expert Systems Administrative rules and procedures Provides rule-based recommendations 

Real-Time Analytics Smart cities, emergency management, 

infrastructure 

Supports timely monitoring and response 

Fraud, Smart Cities, Social Services, and Disaster Management 

Another place where DSS powered by AI could assist in helping administrators recognize abnormalities is that of 

fraud detection and compliance monitoring. Machine learning could look at numerous financial or administrative 

transactions and identify abnormal patterns. This way, administrators would be able to determine which instances 

need to be investigated. It is critical to understand that an alert raised by AI is not an automatic proof of any misconduct 

or fraud. Human investigation is still needed. The field of health care could utilize the ability to predict future demand 

for services through predictive analytics. Departments responsible for education would benefit from the analysis of 

enrollment data. In welfare, it would be possible to make sense of the demand for welfare services and workload. The 

integration of weather, geographical, infrastructural, and emergencies data in disasters management would also 

become possible. 

Research Methodology 

The current study uses a conceptual design based on literature to investigate the importance of the use of Artificial 

Intelligence (AI)-based Decision Support Systems (DSS) in enhancing the efficiency of public administration. This 

study is not an attempt to conduct any primary survey, design and implement an AI system for the government, and 

perform any experimentation on the performance of such systems. This study rather attempts to analyze existing 

literature in order to come up with the conceptual design of the way that AI-based DSS can be used to enhance the 

decision-making process, information processing, and effectiveness of organizations. Secondary sources include 

academic literature, scholarly journal articles, books, government documents, institutional reports, and relevant policy 

documents. Such an analysis would facilitate the development of a greater understanding of the use of AI DSS in 

public administration and factors that could affect its efficiency. The approach based on the literature review also 

helps the research to incorporate theories of information systems, artificial intelligence, management, public 

administration, and governance. The importance of an interdisciplinary approach lies in the fact that an AI-enabled 

DSS cannot be studied from the standpoint of its technical features only. While the algorithmic ability, data handling, 

and prediction models are indeed the key elements of such systems, they can be effective in practice only by virtue of 

organizational aspects, administrative processes, institutional capacity, employee competencies, legislative framework, 

ethics, and governance of the public sector. Further, thematic synthesis is employed in the study to tie together results 

from various literature areas and form a coherent conceptual perspective. The study is also concerned with analyzing 

the distinction between the benefits of AI adoption and implementation risks in order to ensure that the technology 

adoption is not considered in a purely technological way. The methodology also acknowledges the fact that existing 

literature may vary in terms of research objectives, context of administration, level of technology development, and 
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methods of evaluation used. Findings of different literature pieces are analyzed in relation to their respective context, 

rather than assuming that those findings can be compared as equivalent pieces of evidence. In particular, the study is 

concerned with identifying patterns and theoretical implications, rather than finding one numeric indicator of 

effectiveness of AI. The results of conceptual analysis give the researcher an opportunity to develop a conceptual base 

for the analysis of the way in which AI-based DSS may benefit public administration and indicate the aspects that 

need empirical verification in future research. 

System Design and Implementation 

Data Integration, Governance, and AI Analytics 

Data integration is a key component of AI-powered DSS. The government agency may have disparate databases for 

each department or function. They may employ various formats, IDs, standards, and data quality. Therefore,  

AI-powered DSS needs the processes to integrate data with regard to security and proper access control. Data 

governance will be focused on issues of data ownership, quality, metadata, interoperability, privacy, security, data 

retention, and proper access. In data preprocessing, there may be removal of duplicate records, dealing with missing 

data, format normalization, value validation, and detecting inconsistencies. The quality of output from the AI system 

will depend largely on the quality and representativeness of input data. AI analytics layer consists of the transformation 

of preprocessed data into analytics results. Based on an administrative issue, AI analytics can include such components 

as supervised learning, unsupervised learning, natural language processing, predictive analytics, anomaly detection, 

optimization, and expert systems. The choice of AI model is to be made based on the issue to solve, available data, 

necessary accuracy, need for interpretability, computational costs, and possible negative effects of wrong output. 

 

Fig. 2: Operational Process of an AI-Enabled Decision Support System 

The operational flow of an artificial intelligence based DSS is shown in fig.2. The operational flow begins from the 

government data source, passes through data integration, data preparation and validation, artificial intelligence 
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analysis, decision support output, dashboard output, human validation, decision making by administration, 

implementation, monitoring and continuous improvement. 

Decision Interface, E-Governance Integration, and Deployment 

The decision interface ensures that administrators have access to representations of the AI information. These 

interfaces can present key performance indicators, trends, forecasts, alerts, geographical information, risk factors, and 

scenarios. In creating effective decision interfaces, it is important that there is no excess information, and the 

information observed differs clearly from the forecast or recommendations. Integration within the existing                                    

e-governance systems is significant since otherwise AI-based applications can produce duplicated information systems. 

Secure APIs and common standards will allow data exchange among different departments. It is also important that 

integration includes the identification of who is responsible for data ownership, management, cybersecurity, and 

model monitoring. It is recommended to start deployment gradually, beginning with lower-risk analytical applications 

and evaluating how well they perform before integrating AI within the decision-making process. Continuous 

monitoring will include model accuracy, data drift, security events, user behavior, fairness, and administrative 

performance. It is necessary to update or decommission systems that do not work effectively. 

Results and Discussion 

It is possible to say that AI-enabled Decision Support Systems (DSS) can provide for administrative efficiency because 

of minimizing the necessity of manual processing of information, which includes its collection, organization, 

processing, and analysis. It is true that Artificial Intelligence is capable of handling large volumes of information much 

faster than human operators, as well as finding patterns, relationships, and trends in information, which are not always 

easy to find with an individual analysis of each record. The information provided by AI will be organized and analyzed, 

so that it is possible for administrators to devote their time to interpretation, planning, solving problems and 

implementing policies. AI can also provide timely decision-making assistance in the form of information, forecasts, 

alerts, and analysis. Predictive models can be used to determine changes in the demand for services, while the system 

of anomaly detection can point at unusual transactions, activities, or any other type of pattern that might need to be 

investigated. Dashboards will allow consolidating information provided by different administrative sources and 

presenting important indicators in one interface. This way, it will be easier to observe the operating conditions. 

Nonetheless, the employment of AI is not enough in itself to ensure accuracy and decision-making reliability. The 

performance of the models will be based on the nature of the available data, the choice of right algorithms, training, 

validation processes, and working environment. AI models that have been created based on past data might lose 

accuracy due to shifts in the social, administrative, services, or other environment factors. Constant monitoring, 

validation, performance evaluation, and appropriate model updating will be required to ensure that AI-based DSS will 

remain reliable throughout their lifetime. Human evaluation is necessary to detect cases where automation may not 

account for the current administrative environment. AI-enabled DSSs can enhance the process of transparency through 

such means as standardized analysis, decision support records, and the provision of evidence which can be used by 

the administrators in analyzing the administrative scenario. However, this transparency might be jeopardized when 

AI functions through complex and opaque models. It would be difficult for administrators and other stakeholders to 

get explanations about the reason why the recommendation or prediction is made especially when there are several 

factors contributing to this decision. There is, therefore, a need for appropriate documentation, interpretable models 

when possible, explanation procedures, reporting that is easily understandable and audit trails to be able to check the 

outcomes of the system. 

The issue of accountability is another crucial aspect in assessing AI-enabled decision support. The integration of the 

AI system should not make people find ways of shirking accountability for the administrative decisions that they make. 

It should be the responsibility of public officials and the institutions to review AI-based recommendations, take into 

account contextual considerations, and make sure that the decisions made are in accordance with the law. Some of the 

advantages of the use of AI-enabled DSS are reduced human labor costs, quick information analysis, better forecasting, 

improved planning of resource usage, ability to detect anomalies, better monitoring capabilities, and the ability to 

integrate data from different sources. On the other hand, implementing such a system may cost the organization large 

amounts of money in terms of technology, data integration, cybersecurity, employee training, maintenance, monitoring 

models, support, and governance. An AI-enabled DSS should, therefore, be evaluated not only by its technological 

efficiency but also by its administrative efficiency. Based on the results obtained, it could be stated that AI has the 

potential to enhance the analytical capacities of traditional DSS through processing large amounts of information, 

conducting predictions, recognizing patterns, detecting anomalies, and supporting decision-making in time. 

Nevertheless, the efficiency of AI-based DSS is subject to numerous factors which include but are not limited to 
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dependable data, appropriate digital infrastructure, readiness of an organization, competences of employees, usability 

of the technology, and good governance. Hence, AI should be regarded as a tool of support rather than an independent 

alternative to the decision of administrators. Moreover, the role of people is especially crucial in the situations where 

the decisions made with the help of AI have an influence on citizens or public assets. 

Challenges, Risks, and Ethical Considerations 

Quality of data is perhaps one of the critical issues for AI-based Decision Support Systems (DSS) in the public sector. 

Government databases may have incomplete records, inconsistencies, obsolete data, duplicates, misclassification, or 

even data shortages in various government administrative sources. When this type of data is not processed correctly 

and validated, AI-based decisions and suggestions may become misleading. The quality of decisions supported by AI 

will depend on the quality of the data available. Data quality needs to be consistently monitored using validations, 

error detections, cleansing, updating, and quality checks rather than considered a one-time activity. Another important 

issue that arises in the implementation of AI-enabled DSS in the public sector is the need for sufficient privacy. This 

is due to the fact that public agencies can potentially work with information that contains personal, financial, health, 

educational, employment, or administrative information. By combining several datasets provided by various 

governmental agencies, the level of information processed by AI-enabled DSS increases, thus, making more difficult 

to implement proper security measures and creating additional risks. Appropriate access controls, data encryption, 

proper storage, data minimization, authentication measures, and data governance must be implemented. 

Security is another issue that must be addressed when implementing an AI-enabled DSS since it will contain central 

information systems and databases that can become potential targets for cyberattacks. Cyberattacks can harm the 

information stored in the government systems, tamper with inputs of the analytics system, distort the output of the 

system, affect the delivery of public services, and reduce confidence in the efficiency of digital administration. In 

order to create an efficient and safe DSS, security should be incorporated into the system architecture right from the 

start. Algorithmic bias is another challenge associated with the use of AI since AI models learn from the historical and 

existing information. Therefore, an algorithmic bias can exist if the historical data contains any inequalities, including 

those on social, economic, institutional, or administrative levels. An additional source of a bias can also include the 

use of an inadequate dataset, inadequate variables, model design, or differences in collecting data between the 

populations. For this reason, an assessment of fairness should take into account the quality and representativeness of 

the data used to train a machine learning algorithm, the behavior of the model, outputs, patterns of errors, and 

consequences of the algorithmic mistakes. An ability to explain the processes involved in making a recommendation 

by an AI model is especially important in the context of public administration because governmental decisions need 

to be understandable, justified, reviewed, and documented. Thus, if an AI system provides a recommendation without 

offering any adequate information about the factors that led to it, then it becomes hard to evaluate the quality and 

explain the decision to the citizens. 

Finally, the legal and regulatory compliance aspect has to be taken into account during the development and 

implementation of AI-based DSS. The government AI system may be expected to operate in a regulatory environment, 

which will include considerations on privacy, data protection, cybersecurity, procedural regulation, records 

management, accessibility, procurement, transparency, and organizational accountability. Organizational procedures 

on the approval, monitoring, auditing, and periodic reviews of AI systems have to be established, and the responsibility 

for decisions made by such AI systems must be kept clear to ensure that the introduction of automation processes does 

not obscure accountability for administrative decisions. Technological modernization in the context of AI may lead to 

the emergence of the digital divide and thus exclude particular citizens from AI-supported public services. Those 

citizens, who have poor Internet connection, low digital literacy, lack of necessary digital devices, language barriers, 

disabilities, or unfamiliarity with online services, may face problems in accessing government services via digital 

channels. To make sure that AI services are available to different parts of the society, appropriate alternative service 

delivery channels, accessible interfaces, multilingual support, and increased digital literacy can be considered. 

Furthermore, employee skills should be taken into account in adopting AI-enabled DSSs. Public officials should have 

enough knowledge regarding AI and data to comprehend system outputs, see their limitations, discover possible 

mistakes, and implement recommendations correctly. On the other hand, resistance of the organization may appear 

because of the perceived threat that AI technologies pose to employees' duties, jobs, professional independence, or 

administrative practice. Training, transparency, active participation of employees, and clear responsibility can 

facilitate the process of adaptation. Instead of considering AI as a tool replacing public officials, an organization may 

focus on the role of AI as a decision-support technology enhancing the analytical abilities of officials but keeping the 

responsibility for the decision with humans. 
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This table 2 provides the most significant barriers to the successful adoption of AI-enabled decision support systems 

in public administration, the effects they can produce, and the way of proper governance of those barriers. 

Table 2: Major Challenges and Governance Responses for AI-Enabled DSS 

Challenge / Risk Potential Impact Recommended Governance Response 

Poor Data Quality Unreliable Recommendations Data Validation, Cleaning, and Continuous 

Monitoring 

Privacy Risk Exposure or Misuse of Personal 

Information 

Access Control, Encryption, Data Minimization 

Cybersecurity Threats Data Manipulation or Service 

Disruption 

Security-by-Design, Monitoring, Incident 

Response 

Algorithmic Bias Unequal or Unfair Outcomes Bias Testing, Representative Data, Human 

Review 

Lack of Explainability Difficulty Understanding Decisions Documentation, Explanation Mechanisms, 

Audit Trails 

Legal  

non-compliance 

Administrative and Regulatory 

Problems 

Legal Review and Compliance Procedures 

Digital Divide Unequal Access to Digital Services Accessible Interfaces and Alternative Service 

Channels 

Lack of Employee 

Skills 

Incorrect Interpretation or Use of AI 

Outputs 

AI/data Literacy and Role-Specific Training 

Organizational 

Resistance 

Slow or Ineffective Adoption Communication, Participation, Training, Clear 

Responsibilities 

Recommendations and Policy Implications 

Public sector organizations need to implement Decision Support Systems that utilize Artificial Intelligence (AI) 

technology using a step-by-step and incremental approach. The first phase will involve identification of specific 

administrative challenges that could benefit from the use of AI technology for better analysis and decision making. 

Public organizations will have to determine whether they have the required data in terms of availability and quality, 

infrastructure and compatibility with other systems, and security and privacy concerns, among others. Pilot tests can 

be carried out to test technical and practical feasibility in some of the administrative processes. This incremental 

implementation process may help organizations address the challenges associated with implementing the DSS. 

Evaluating the effectiveness of an AI-based DSS should focus not only on the technical capabilities of the system but 

also its administrative effectiveness. For instance, organizations can look at how AI-based DSS helps them in 

decreasing processing times, improving forecast capabilities, enabling resource management, detecting patterns, and 

making more useful data available for decision-makers. User acceptance and effect on citizens must be taken into 

account too since, although a technically effective system does not necessarily imply administrative effectiveness, a 

system that is easy to interpret and use by employees must be taken into account for a positive outcome to be achieved. 

Capacity building is necessary along with the use of AI-based DSS. Such training courses must be designed in such a 

way that public servants get adequate understanding of the relevant issues related to AI, including knowledge of data, 

models, dashboards, privacy, cybersecurity, algorithmic bias, explainability, and responsible AI. It is crucial for 

capacity building to depend on the role of an individual within the organization. Whereas technical experts might be 

required to develop more skills in system design, model assessment, data handling, cybersecurity, and constant 

monitoring, decision makers need to have enough knowledge to analyze AI outputs. An AI governance structure 

should provide clear guidelines about the responsibilities throughout the whole lifecycle of the system. It should 

identify who is responsible for owning the system, managing and validating the input data, developing and validating 

the model, reviewing the AI outputs and making the final administrative decision based on it. Governance processes 

should specify what needs to be done in terms of monitoring the performance of the AI system, tracking changes made 

to it, responding to any errors, dealing with complaints, protecting the privacy of information and performing periodic 

review of the system.  

Higher risk AI systems should be subjected to stricter governance and oversight processes. When there is a possibility 

that such systems can affect access to essential public services, welfare benefits, healthcare, education or any other 

interest, the role of the human reviewer should be specified. The reviewer must have enough information and power 

to question and/or challenge the recommendations generated by the AI system if it becomes necessary. Organizations 
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should keep adequate audit trail so that decisions taken by humans, data entered into the system, model output and 

any human interference could be reviewed afterwards. The policy framework should promote innovation but should 

also put in place appropriate measures to protect the citizens and public organizations. It is possible for governments 

to create standards concerning issues such as data quality, cybersecurity, explainability, fairness, procurement, model 

evaluation, privacy, transparency, and accountability. The standards should be flexible enough to take into 

consideration the varied sectors within the administration while at the same time creating some minimum standards 

necessary for AI adoption. The governance framework should also be dynamic given the fast rate of growth and 

development in AI technology. Regular policy reviews would be instrumental in ensuring that the policies and 

procedures are adequate. 

Future Directions 

One such area that is still emerging is that of generative AI and large language models (LLMs) and the role that these 

two technologies could play in enhancing decision support for public administration. Generative AI and LLMs could 

be used to assist government personnel in document summarization, information retrieval regarding policies, 

document drafting, knowledge management, and internal information searching. Domain-specific AI could be used 

by administrators to find regulations that are pertinent to the issues at hand, document summarization, information 

extraction from government records, and efficient document management. 

While these opportunities exist, there are also challenges that can arise with respect to using generative AI within 

public administration, including inaccuracy of information, made-up citations, offensive or inappropriate outputs, 

inconsistencies, and leaks of confidential information. This is especially pertinent when it comes to government 

agencies because administrative documents, recommendations, and communications may carry legal, financial, or 

operational implications. In future AI decision-making support systems, there will need to be reliable source retrieval 

and verification processes, security, auditing of information, and manual review of AI-generated information prior to 

its use in making decisions. Policies will also need to outline how the use of generative AI can be appropriate, including 

when it cannot be used at all. Also, real-time AI-driven decision support systems are going to be vital as governments 

will gather information from sensors, digital platforms, transport systems, environmental systems, infrastructural 

networks, and other sources that are digital in nature. Real-time analytics will help in traffic management, emergency 

management, monitoring of infrastructures, environmental management, public safety, and forecast of service 

demands through recognizing changes and giving relevant information to administrators. Real-time systems are highly 

dependent on reliability, data quality, system availability, and cyber-security since any error or problem in the system 

may affect operational decisions. Future research thus needs to find out how real-time AI systems can maintain 

accuracy, reliability, security, and human control under ever-changing administrative circumstances. 

The collaboration between humans and AI systems is expected to continue being one of the key directions in the future 

development of decision-support systems based on artificial intelligence in public administration. Artificial 

intelligence systems can analyze massive amounts of data, find patterns, make predictions, discover inconsistencies, 

and give recommendations, while human administrators will have institutional knowledge, context, ethics, law, and 

accountability. It is possible to create a decision-support system where artificial intelligence systems help in analyzing 

but do not take away the responsibility from humans. The future systems must thus include the element of meaningful 

human involvement that will enable administrators to analyze, challenge, verify, and even counter the 

recommendations generated by artificial intelligence systems. Further research would involve an empirical 

investigation of the suggested theoretical framework through the use of public sector case studies, surveys, interviews, 

pilots and longitudinal studies. Some of the topics that researchers could explore include the impact of AI enabled 

decision support on the speed of decision making, administrative efficiency, citizens' satisfaction levels, employee 

acceptance, resource allocation, service quality, transparency and accountability. In addition, research could be 

conducted on differences between sectors including healthcare, education, transport, social services, tax collection 

and disaster management. Comparative research could also reveal the impact of organizational readiness and other 

factors. 

Future research needs to analyze the long-term effectiveness and sustainability of AI technologies since the 

performance of such technology might be subject to change in the case of the changing socio-political, economic and 

technological environment or the changing patterns within the data on which AI technology operates. It would be thus 

necessary to constantly monitor the operation of AI for any possible degradation in the performance, biases, potential 

security threats, and decision-making outcomes. Another line of research will need to focus on the following topics 

related to the topic: explainability, fairness, privacy, cybersecurity, regulatory compliance, and public trust in AI. 

Comparative research could be done across different countries and administrative systems. 
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Conclusion 

AI-enhanced Decision Support Systems offer great potential for enhancing the analytic abilities of public 

administration. The application of artificial intelligence together with the data, analysis models, dashboards, and 

digital platforms in government agencies can assist the administrators in the processing of information, pattern 

identification, forecasting, activity tracking, and scenario analysis. This may enhance administrative efficiency, 

timeliness, planning, service delivery, and evidence-based decision-making. This research has shown that AI-

enhanced DSS can be used in almost all functions of public administration, from policy making, citizen services, 

budgeting, resource allocation, fraud detection, urban planning, health care, education, welfare administration, to 

disaster management. The effectiveness of AI-enhanced DSS cannot be assured through the use of AI technology only; 

many other factors must be ensured. 

The suggested theoretical framework stresses the existence of the connection between data, digital infrastructure, AI 

analytics, decision-making support, and public administration performance. Such a connection depends on human 

expertise, data management practices, organization capability, ethical considerations, and regulation compliance. In 

other words, this theoretical framework suggests considering AI-based DSSs as socio-technical systems rather than 

mere technical instruments. Moreover, this research identifies a number of threats. Low-quality data may result in 

incorrect decisions, biased data can generate discriminatory decisions, complicated models are likely to cause 

explainability issues, and weak cybersecurity can put government data at risk. Digital divide can restrict the use of 

AI-based technologies, and insufficient employees' knowledge can negatively affect the use of such systems. All these 

issues prove the necessity of governance throughout the entire life cycle of AI. 

Technologies that might emerge in the future, such as generative AI, large language models, real-time analytics, and 

even more advanced predictive systems, may also make DSS in the public sector more sophisticated. The responsible 

implementation of these technologies will necessitate evaluation, human intervention, transparency, accountability, 

privacy protection, and capacity building within institutions. AI, therefore, must be regarded as a tool for enhancing 

public-sector analysis capability and not as an instrument of human irresponsibility. To summarize, AI-based DSS 

may help modern public administration through information access, analysis capabilities, prediction, monitoring, and 

decision-making. However, their effectiveness over time will largely depend on how well the government manages to 

combine innovations in technology and responsible governance. The combination of human and machine may be a 

starting point for creating new public administration systems. 

References 

Ahmed, R. (2025). Examining the impact of digital bureaucratic competency and AI-Enabled decision support on 

public service delivery and administrative responsiveness. Contemporary Public Administration Review, 3(1), 

25-44. https://doi.org/10.26593/copar.v3i1.9382 

Chen, J., Lou, Z., Chen, G., Zhang, C., & Li, Y. (2025). Research on the Application of AI-Based Intelligent Decision 

Support Systems in E-Government Services. Journal of Organizational and End User Computing (JOEUC), 

37(1), 1-25. https://doi.org/10.4018/JOEUC.392618 

Goyal, R., Deshmukh, S. G., & Bolia, N. B. (2025). Impact of decision support systems on public administration: a 

systematic literature review and future research agenda. Journal of Advances in Management Research,  

1-26. https://doi.org/10.1108/JAMR-01-2025-0040 

Kuziemski, M., & Misuraca, G. (2020). AI governance in the public sector: Three tales from the frontiers of automated 

decision-making in democratic settings. Telecommunications policy, 44(6), 101976. 

              https://doi.org/10.1016/j.telpol.2020.101976 

Paul, R., Rahman, M. A., & Nuruzzaman, M. (2024). AI-enabled decision support systems for smarter infrastructure 

project management in public works. Review of Applied Science and Technology, 3(04), 29-47. 

https://doi.org/10.63125/8d96m319 

Rahman, A. (2025). Intelligent Decision Support in Smart Governance: Leveraging AI and Big Data Analytics for 

Public Sector Efficiency and Transparency. ASRC Procedia: Global Perspectives in Science and Scholarship, 

1(01), 1128-1159. https://doi.org/10.63125/3fpsxw33 

Rulandari, N., & Silalahi, A. D. K. (2025). Achieving effectiveness of public service in AI-enabled service from public 

value theory: does human–AI collaboration matters?. Transforming Government: People, Process and Policy, 

19(2), 428-452. https://doi.org/10.1108/TG-01-2025-0004 

Rulandari, N., & Silalahi, A. D. K. (2025). Human-AI collaboration for efficiency and employee job satisfaction in 

public administration: insights from a resource-based perspective. Transforming Government: People, 

Process and Policy, 19(2), 264-287. https://doi.org/10.1108/TG-01-2025-0011 



International Academic Journal of Social Sciences, 

Vol. 13, No. 2, pp. 42-54. 

 

54 

Rulandari, N., & Silalahi, A. D. K. (2025). Resolving the effectiveness–efficiency paradox in AI‐enabled public 

services: insights from the resource‐based view and public value theory. Journal of Public Affairs, 25(3), 

e70067.https://doi.org/10.1002/pa.70067Digital Object Identifier (DOI) 

Talukder, K. A. (2025). The impact of data-driven decision support systems on governance and policy implementation 

in US institutions. ASRC Procedia: Global Perspectives in Science and Scholarship, 1(01), 994-1030. 

https://doi.org/10.63125/3v98q104 


