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Abstract: Operations research and artificial intelligence, as advanced tools, have
a high potential for optimizing decision-making processes and policy
implementation in the public sector. This study aims to investigate the role of
operations research in public policymaking and analyze the capabilities of
artificial intelligence in this process. This study was conducted with a mixed
approach. In the qualitative part, data was collected through content analysis
based on semi-structured interviews with experts in the fields of operations
research, public policymaking, and artificial intelligence. In the quantitative
part, a survey approach was used. The research findings show that integrating
operations research and artificial intelligence can transform public
policymaking in four areas: smart policymaking, development of welfare and
social policies, improving the efficiency of executive processes, and data
analysis and policy scenario building. The results of this study show that
integrating operations research and artificial intelligence can make public
policymaking more efficient, transparent, and data-driven. To achieve these
goals, it is essential to develop technological infrastructure, develop transparent
regulatory frameworks, and utilize human oversight in decision-making

processes.
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Extended Abstract

Introduction

Information technology (IT) has played a key role in shaping the
technological-economic framework of modern society and has
influenced the provision of services in various industries (Alguran et
al., 2024). IT skills have become increasingly critical for modern
organizations and businesses. In today's fast-paced world,
organizations must leverage IT capabilities to adapt to environmental
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changes while simultaneously seeking innovative solutions in this area (Liu & Chen, 2024). In
today's world, information is widely available and advances in IT, especially the development of
artificial intelligence (Al), have accelerated significantly (Pang et al., 2025). Al systems can
independently collect and process data, perform tasks without the need for continuous human
intervention, and have the ability to self-improve (Chandra & Feng, 2025).

This study aims to investigate the role of operations research in improving public policymaking
through artificial intelligence capabilities. While previous research has mainly focused on the
potential benefits of artificial intelligence in public sector management, less attention has been
paid to how operations research can make the decision-making and public policy formulation
process more accurate and efficient through this technology. Accordingly, the main research
question is “How can operations research help improve the public policymaking process through
artificial intelligence?” To answer this question, thematic analysis method has been used to
analyze and extract key patterns in the interaction between operations research, artificial
intelligence, and public policymaking.

Theoretical framework

The term “artificial intelligence” was first introduced by John McCarthy et al. in 1995. They
defined the concept as “the science of designing and building intelligent machines” that allows
machines to learn to a degree similar to humans (Valenzuela et al., 2024). Artificial intelligence
can be considered a general technology that encompasses various fields, including machine
learning and deep learning, natural language processing, computer vision, and robotics (Crafts,
2021). Artificial intelligence can predict future trends in various fields, including social welfare,
politics, economics, and environmental issues. One of the key tools in this field is predictive
analytics, which uses data and machine learning algorithms to identify hidden patterns and
correlations in historical data and enable informed decision-making (Bozi¢, 2023). However, the
precise definition of Al remains a matter of debate among experts and depends on continuous
advances in data structures, computational capabilities, and algorithms (Russell & Norvig, 2020).
There are several definitions of the concept of public policy. According to Dye (2000), public
policy is what the government decides to do or not do. Muller (2003) defines public policy as
“government in action.” According to Peters (2004), public policy is the set of government
activities that directly or indirectly affect the lives of citizens. This concept includes the set of
interactive decisions of a group of political actors about the choice of goals and the means to
achieve them (Jenkins, 1978).

Several authors have attempted to obtain a diagram that illustrates the explicit decision-making
and implementation processes during the creation of a policy.

The rapid pace of Al and IT advancements in the world requires policymakers to be equipped with
decision-making skills, broad conceptual thinking, and data analysis (Yar et al., 2024). With the
increasing adoption of Al in government, numerous opportunities are created for governments
around the world. Traditional methods of service delivery, policy formulation, and regulatory
enforcement can be rapidly transformed by integrating Al technologies into government actions
and public sector frameworks. For example, governments can use Al technologies to improve the
quality of public services (Zuiderwijk et al., 2021). This technology can increase operational
efficiency, accelerate the decision-making process, and reduce human errors. In the field of public
administration, Al can improve transparency and accountability in government decision-making
by processing data quickly and accurately (Aneta et al., 2025).
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Methodology

This research, based on its purpose, is of an applied type and within the framework of a mixed
approach. In the qualitative part, content analysis was used, and in the quantitative part, a survey
strategy was used. Data were collected using in-depth and semi-structured interviews. Before the
interview, the participants gave informed consent and gave their verbal consent for the research
use of their statements. Eleven activists in this field were selected and sampling continued until
theoretical saturation was reached, and finally, theoretical saturation was achieved with ten
interviews. The research data collection tool was a semi-structured interview in the qualitative part
and a questionnaire in the quantitative part. Given that the data did not follow a normal
distribution, the Mittney structural equation modeling method based on partial least squares (PLS-
SEM) was used.

Discussion and Results

Based on the results of this study, four main themes have been identified in the application of
operations research in public policymaking and the analysis of the role of artificial intelligence in
this application:

1) Smart policymaking: Smart policymaking refers to the application of advanced methods of
operations research, machine learning, and multi-criteria decision modeling to optimize
policymaking processes. This approach uses predictive analysis, scenario simulation, and
recommender systems to formulate adaptive, efficient, and data-driven policies under conditions
of uncertainty.

2) Development of welfare and social policies: The design and implementation of welfare and
social policies requires the analysis of economic and social big data, optimization of public
resource allocation, and evaluation of the efficiency of distributional policies. By using dynamic
simulation models, complex network analysis, and multi-attribute decision-making methods, the
effects of these policies on different social groups can be quantified and optimized.

3) Improving the efficiency of executive processes: Increasing the efficiency of the governance
system through operations research and systems engineering, including optimizing the value chain
of public services, digitizing and automating administrative processes, and optimizing human
resources. Business process analysis (BPM), optimal allocation of labor with integer programming
models, and workflow optimization are among the key strategies in this area.

4) Data analysis and policy scenario building: Scenario modeling in public policy is based on
Monte Carlo simulation methods, sensitivity analysis, and dynamic systems. The use of big data
analysis and deep learning allows for the prediction of market behavior, the impact of financial
and social policies, and the assessment of systemic risks, and leads to evidence-based decisions
that are resilient to environmental shocks.

Conclusion

The ability to mimic or compete with human intelligence in solving complex problems
sets Al apart from other technologies, as many cognitive tasks traditionally performed by
humans can now be reproduced and even improved by machines. Operations research and
artificial intelligence, two powerful and advanced fields that are increasingly being used
in public policy, have enormous potential to improve the quality of decision-making and
the analysis of complex data. The results of this research show that their combination can
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not only optimize decision-making processes, but also fundamentally transform the way
policy is made at different levels.

Operations research, using mathematical models, enables policymakers to make optimal
decisions in complex and resource-constrained situations. Through simulation and
optimization of processes, these tools are able to provide accurate and scientific solutions
that can be effective in complex environments such as public policymaking, with
conditions of uncertainty and multiple variables. Operations research models such as
linear programming, multi-criteria analysis, and simulation can be particularly useful for
solving problems such as allocating financial resources, assessing and predicting the
effects of policies, and improving decision-making processes.

Artificial intelligence, especially in the form of machine learning and big data analytics,
has been used prominently in analyzing complex data and identifying hidden patterns in
public policies. This technology can quickly process large volumes of data obtained from
various sources such as surveys, economic, social, and environmental data, and provide
policymakers with patterns that are not detectable by humans. This result is consistent
with the findings of the study by Marcucci et al. (2025).
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