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 The daily many rural citizens visit government offices to inquire about 

beneficiary services that support poor and illiterate citizens. However, 

without proper knowledge, many eligible citizens fail to benefit from these 

services. In the artificial intelligence (AI) era, AI-powered chatbots, such as 

AI agents, can provide valuable support to the villagers and provide them 

with complete information at their door step. In this paper, a proposed 

framework, using a chatbot, to reduce the communication gap between 

citizens and government officials to improve service delivery performance. 

This chatbot is developed by using a built large language model, python 

libraries, fast API, and mongodb data base. Our findings demonstrate the 

challenges of imbalanced data and suggest improvements for future 

implementations. The system enhances service delivery by automating 

eligibility checks and reducing office visit frequency by up to 60%. 
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1. INTRODUCTION 

Gram Panchayats serve as the lowest administrative unit in India’s governance structure, facilitating 

the implementation of central and state-level schemes. However, due to a lack of awareness and inadequate 

digital access, many eligible beneficiaries fail to avail of these schemes. This paper identifies the challenges 

in the current system and proposes a technology-driven solution for enhanced service delivery. 

Chatbots can be categorized as rule based and neural network based. Rule based used predefined 

templates for simpler task oriented responses and neural network based chatbot used deep learning models 

called open domain modeling which is a more challenging area in neural network based. Agarwal and 

Wadhwa [1] artificial intelligence (AI) is known as the simulation of human intelligence [2]. By leveraging 

AI-powered solutions, we can bridge the digital divide and empower even the most remote and underserved 

communities to take advantage of the transformative potential of modern technology [2]. The concept of 

chatbot has come into the scene, which is a computer program that stimulates and processes human 

conversation, either written or spoken, allowing humans to interact with digital devices as if they were 

communicating with a real human [3] uses AI to interpret the text of the chat using natural language 

processing (NLP) in particular, instead of making direct contact with a live person, users can make 

conversation via text or voice [3]. To improve customer service many industries are attempting to include 

solutions based on AI like chatbots in order to deliver better service to their customers with faster and less 

expensive support [3] human-computer interaction (HCI) and AI paradigms are used to construct and design 
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intelligent conversational chatbots [4]. Earlier chatbots merely created an illusion of intelligence by 

employing much simpler string processing and pattern matching design techniques for their interaction with 

users using rule-based and generative-based models. However,with the emergence of new technologies more 

intelligent systems have emerged using complex knowledge-based models [5] chatbots are related to 

customer service, trying either to answer the frequently asked questions that do not need direct human 

interaction or to generate leads to the after-client follow-up and contact. Chatbots represent a potential 

change in the way that people interact with information and online services. Ferreira et al. [6] the large 

number of relevant services, the complexity of administrative services, the context-dependent relevance of 

user questions, the differences in expert-language and user-language as well as the necessity of providing 

highly reliable answers for all questions [7] the AI assisted chatbot system for providing customer services 

and providing better governance in public administration services [8] by handling routine queries and tasks, 

chatbots free up human agents to focus on complex and specialized issues, thus optimizing overall efficiency 

and customer satisfaction [9]. The referred chatbot, it is crucial to deal with multiple API’s interconnected, 

external services, and numerous databases from the organizations, always focused on the improvement of the 

business process like the time optimization and the quality of the information retrieved, and the user 

experience related to them. Further system analysis shows a time saving of approximately 60% compared to 

the traditional way to access the information [10] public trust in chatbot responses depends on i) the area of 

enquiry, since expectations about a chatbot’s performance vary with the topic, and ii) the purposes that 

governments communicate to the public for introducing the use of chatbots [10] public administration 

research in this area faces some limitations. First, much of the current search is the oretical and normative, 

lacking substantial empirical data to assess the results of chatbots. Second, the specific effects of chatbots on 

government organization operations and their interactions with the public are not well understood [11] 

citizens and public service providers chatbots used improvement in terms of access and improvement in 

terms of access and efficiency [12]-[15]. 

In the speedily evolving setting of technology, the advent of AI has opened up a world of 

possibilities for individuals and communities alike. One such promising application of AI is in the realm of 

assistive tools for villagers, who often face unique challenges in accessing information and services [16], 

[17]. The most common reasons for chatbot adoption among local governments are providing transactions 

information, consultation [18]-[20]. And the registered complaints with help of chatbot can enhance outreach 

with citizens chatbot adoption are accountability, accuracy, and exclusionary assumptions; acceptance of 

chatbot in local government and citizen [21]-[24]. Incorporating user suggestions and their institutional 

implications through the design thinking process could improve chatbot service quality. Chatbot adoption 

considering heightened interest in AI developments worldwide [25], [26]. 

− Methodology 

“Figure 1 describes the process methodology adopted to create the chatbot for Gram Panchayat” 
 
 

 
 

Figure 1. Process methodology for chatbot creation 
 

 

− Data collection 

Digital survey (google forms), interactions with citizens, government scheme from the data available 

on the portal. The data collection form or format can be seen in Figure 2. 

− Data preparation and data analysis 

After collection of citizen query missing values, question prepared on which citizen want to get 

assistance from the government “Table 1 is the summary of the queries or questions collect from the user 

through googleform or face to face interaction”. Most commonly question identities are: 

Q1: I am 60 + years, not government retired and zero income and need old age allowance assistant  

(Old age Pension). 

Q2: I m female, widow not any source of income require government financial support to feed me and my 

children. 

Q3: My income is less than 1lakh per year want to get house repairing help from the government. 

Q4: Want to know for which scheme I am eligible. 
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Figure 2. Google form for data collection 
 

 

Table 1. Summary of the query received by the citizen 
Sr.No. Query by citizen No. of query received 

1 Allowance to dwarf 2 

2 Allowance to eunuch 1 

3 Disability pension 3584 
4 Financial assistance for stage III and IV cancer patients 14 

5 Financial assistance to destitute children 1795 
6 Financial assistance to non school going disabled children 91 

7 Financial assistance to widower and unmarried persons 468 

8 Ladli social security allowance 407 
9 Old age samman allowance 86513 

10 Widow pension 14778 

Grand total 107653 

 
 

The proposed system architecture is depicted in Figure 3. The prepared data is used to answer 

specific questions or solve problems. This analysis can take various forms: 

− Eligibility predictions: the chatbot uses the data to determine whether a citizen qualifies for a specific 

scheme based on the inputs they provide, such as age, income, or employment status. 

− Query matching: using NLP, the AI agent analyzes the citizen’s query to identify intent and relevant 

information, providing responses that are contextually relevant. 
 

 

 
 

Figure 3. Interfaces used in chatbot 
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2. PROPOSED ARCHITECTURE 

The architecture of the AI-powered chatbot is designed to handle the queries of citizens in a 

structured and systematic manner. “The flowchart in Figure 4 explains how the chatbot processes user 

queries.” 

1. User query input: 

− The citizen enters their query through a chatbot platform which supports NLP. The query can relate to 

schemes such as pension eligibility, widow pensions, or disability benefits. 

2. AI agent query processing: 

− The AI agent receives the query and processes it. It checks the database for structured or unstructured 

information relevant to the query. For instance, it will check if the citizen’s unique ID is linked to pension 

data. 

3. Database information retrieval: 

− The AI agent fetches the necessary data from the database. This could include the citizen’s age, income, 

or employment status, or it could retrieve historical application data to assess eligibility. 

Chatbot working initiate after citizen select Govt. Schemes assistant through his mobile or desktop. 

Chatbot conversation divides in intent, entities and context.as shown “Figure 5 presents the functional 

structure of the chatbot, including intent, entities, and context.” 
 

 

 
 

Figure 4. Flow chart of proposed architecture for query system for Gram Panchayat 
 

 

− Intent 

Intent represents a query/goals/information asked by citizen/user from the AI-assistant. what the 

user wants to achieve, such as asking about a government scheme, registering a complaint, or eligibility 

checking for a benefit. 

Example: 

User input: “How can i apply for a old age pension?” 
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Intent: “Application process inquiry” 

− Entities 

Entities represent the specific pieces of information extracted from the user query which details 

provide about the intent. These can include names of schemes, locations, eligibility criteria, or personal 

details. 

Example: 

User input: “How can i apply for an old age pension?” 

Entity: “Old age pension” (Scheme Name). 

Context 

The context gives control over the bot’s event, It helps the chatbot maintain continuity in 

conversations by storing relevant details about a citizen’s previous queries or ongoing interactions. It allows 

follow-up questions tobe understood in relation to prior exchanges. 

Example: 

User: “How can i apply for a old age pension?” 

Bot: “Do you mean old age allowance scheme or another scheme?” 

The chatbot stores the context that the user is interested in Beneficiary scheme. 

 
 

 
 

Figure 5. Functional structure of chatbot 
 
 

Proposed conversation flow of the chatbot system 

“As illustrated in Figure 6 the complete workflow of the query system involves six stages, from user 

identification to issue resolution.” 

User identification phase: 

− In the initial phase, the system prompts the user to enter or speak their unique identification number 

(UIN) assigned by the department. The chatbot collects the UIN through a multilingual interface 

(text/voice) and performs basic validation to ensure correct format and completeness. A valid UIN 

triggers database lookup; an invalid or missing UIN redirects the conversation toward complaint 

registration. 

Database verification phase: 

− The UIN is obtained, the chatbot’s verification module queries the MongoDB database or the 

departmental data repository through an API. The system performs exact and fuzzy matching to locate  

the user record. If multiple matches are found, a disambiguation query is presented to the user  

(e.g., confirmation of name, address, or date of birth). If the record is found, the chatbot retrieves relevant 

details for further processing; otherwise, the process moves automatically to the complaint registration 

step. 

Data retrieval and recommendation phase: 

− When a valid record is found, the system initiates the recommendation engine. It analyzes demographic 

and socioeconomic details to recommend applicable pension or welfare schemes. Rule-based eligibility 

filters (age, income, gender, disability status, caste category) are applied first, followed by an AI-based 

model (e.g., ANN) to refine predictions and handle incomplete data. The chatbot then communicates 

eligibility status and recommended services through the user interface. 

Complaint registration phase: 

− If the UIN is not found or data are incomplete, the chatbot automatically creates a complaint record.  

The user’s query, contact details, and system-generated timestamp are stored as a structured complaint 

entry in the database. Each complaint receives a unique complaint registration number (CRN) for 

tracking, and the chatbot immediately confirms registration to the user. 

Administrative notification and action phase: 

− After a complaint is logged, an automated notification is triggered for the administrative dashboard used 

by district or block-level officers. Notifications are sent via email, SMS, or internal dashboard alerts, 

assigning responsibility to the concerned officer or CPLO. This ensures timely support for UIN 

generation and correction of missing records. 
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Issue resolution and service recommendation phase: 

− Once the issue is resolved and the citizen’s record is validated, the chatbot re-engages the user.  

The system re-evaluates the updated record using the eligibility engine and confirms UIN activation.  

It then recommends eligible pension or welfare schemes, guiding the user through application submission. 

Advantages of the proposed flow: 

− Efficiency:automates record retrieval and complaint management. 

− Transparency: provides tracking IDs for every interaction. 

− Inclusivity:supports multilingual and rural-friendly access. 

− Scalability: modular design enables integration with other welfare departments. 

− Feedback loop:ensures continuous learning and adaptive improvement of the AI model. 
 

 

3. ELIGIBILITY CHECK 

The AI agent uses the retrieved data to check the eligibility of the citizen for the relevant scheme. 

For example, if the citizen inquires about the old-age pension, the chatbot will determine whether the citizen 

meets the age and income criteria. 
 
 

4. USER FEEDBACK 

Once the eligibility is determined, the AI agent returns the eligibility status to the user through the 

UI. If the citizen is eligible, the chatbot will inform them of the next steps. If they are ineligible, the chatbot 

will explain the reasons and offer other options. 
 

 

5. COMPLAINT REGISTRATION 

If the citizen’s information is not found in the database or if they are ineligible, the AI agent registers 

a complaint and generates a unique complaint number. The government can then reach out to the citizen to 

resolve the issue. 
 

 

 
 

Figure 6. Work flow of query system for Gram Panchayat 
 

 

6. TECHNOLOGY USED TO DEVELOPMENT CHATBOT 

Fast API is used to handle HTTP requests in the system’s micro services-based architecture.  

The following are the main elements of the architecture: 

Frontend interface: 

− A web-based platform for user interaction is hosted on vercel. 

Backend server: 

− Developed using fast API, to handling requests and managing data. 

− Used for specifying REST ful endpoints and managing API requests. 

Database: 

− MongoDB is used for storing user queries, chat history, and complaint information. 

− NoSQL database to efficiently store and access userdata. 

AI service: 

− Gemini AI API for intelligent response generation for user queries. 

− Provides intelligent, situation-specific answers. 

Security layer: 

− To secure adminaccessused JWT-based safe secure access to administrative endpoints. 
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7. EXPERIMENTS AND RESULTS 

In this paper, we developed a chatbot designed to help citizen to check eligibility of for the various 

beneficiary services. The chatbot was implemented using Rasa, and deployed on web interface as well 

mobile application platform. The chatbot was trained using a dataset comprising publicly available 

conversations, proprietary data, and user interactions.The below proposed architecture represents a step 

toward digital transformation in public administration to empowering citizens with timely information and 

streamlining government operations. “Figures 7, 8 and 9 demonstrate chatbot–user interactions for cases with 

and without a unique ID.” 
 

 

 
 

Figure 7. Chatbot and user conservation if citizen have not unique ID and complaint form 
 

 

 
 

Figure 8. Chatbot and user conservation if citizen have unique ID chatbot recommend conversation to citizen 
 
 

 
 

Figure 9. Admin panel conversation 
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8. CONCLUSION 

The development of an AI-powered chatbot for resolving senior citizens’ queries related to 

beneficiary services represents a significant advancement in bridging the gap between government schemes 

and citizens. By integrating AI, machine learning (ML), and NLP, this system enhances accessibility, 

accuracy, and efficiency in delivering critical public services. 

The study highlights how AI-driven solutions can minimize human intervention, reduce bureaucratic 

inefficiencies, and provide real-time assistance to citizens, especially those in rural areas who often face 

challenges in accessing government benefits. The chatbot effectively automates eligibility verification, 

ensures transparency in scheme allocation, and simplifies the process for both users and government officials. 

 

 

FINDING INFORMATION 

− AI-powered chatbots significantly reduce response time and improve citizen engagement. 

− ML models can predict eligibility with high accuracy, ensuring the right individuals benefit from 

government schemes. 

− The proposed system overcomes key limitations of existing solutions, including lack of integration and 

accessibility issues. 

 

 

AUTHOR CONTRIBUTIONS STATEMENT 

This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author 

contributions, reduce authorship disputes, and facilitate collaboration. 

 

Name of Author C M So Va Fo I R D O E Vi Su P Fu 

Parveen Mehta ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓   ✓  

Shweta Bansal      ✓      ✓   

 

C :  Conceptualization 

M :  Methodology 

So :  Software 

Va :  Validation 

Fo :  Formal analysis 

I :  Investigation 

R :  Resources 

D : Data Curation 

O : Writing -Original Draft 

E : Writing - Review &Editing 

Vi :  Visualization 

Su :  Supervision 

P :  Project administration 

Fu :  Funding acquisition 

 

 

 

CONFLICT OF INTEREST STATEMENT 

Ms. Parveen Mehta and Dr, Shweta Bansal have no conflict of interest. 

 

 

DATA AVAILABILITY 

The data that support the findings of this study are available from the corresponding author, Parveen 

Mehta, Due to personal information of Citizen for Security purpose not provided to any one third party. 

 

 

REFERENCE 
[1] R. Agarwal and M. Wadhwa, “Review of state-of-the-art design techniques for chatbots,” SN Computer Science, vol. 1, no. 5, p. 

246, Sep. 2020, doi: 10.1007/s42979-020-00255-3. 

[2] J. Gnanaprakasam and R. Lourdusamy, “Intelligent conversational chatbot: design approaches and techniques,” in 

Communications in Computer and Information Science, vol. 2184 CCIS, 2025, pp. 16–29. 
[3] S. Sadhu, A. Burman, and L. Mandal, “A systematic survey of the chatbot evolution,” in Proceedings of International Conference 

on Computational Intelligence, Data Science and Cloud Computing: IEM-ICDC 2021, 2022, pp. 299–308. 

[4] H. Zerouani, A. Haqiq, and B. Bounabat, “Chatbots technology and its challenges: an overview,” in Lecture Notes in Networks 
and Systems, vol. 637 LNNS, 2023, pp. 56–64. 

[5] S. Hussain, O. Ameri Sianaki, and N. Ababneh, “A survey on conversational agents/chatbots classification and design 

techniques,” in Advances in Intelligent Systems and Computing, vol. 927, 2019, pp. 946–956. 
[6] D. Ferreira, F. Portela, and M. F. Santos, “A step towards the use of chatbots to support the enterprise decision-making 

processes,” in Advances in Intelligent Systems and Computing, vol. 1368 AISC, 2021, pp. 308–317. 

[7] A. Lommatzsch, “A next generation chatbot-framework for the public administration,” in Communications in Computer and 
Information Science, vol. 863, 2018, pp. 127–141. 

[8] K. K. Nirala, N. K. Singh, and V. S. Purani, “A survey on providing customer and public administration based services using AI: 

chatbot,” Multimedia Tools and Applications, vol. 81, no. 16, pp. 22215–22246, 2022, doi: 10.1007/s11042-021-11458-y. 
[9] C. Bouras et al., “A chatbot generator for improved digital governance,” in Lecture Notes in Business Information Processing, 

vol. 501 LNBIP, 2024, pp. 123–134. 



Int J Inf & Commun Technol ISSN:2252-8776  

 

A unified platform for resolving citizens’ queries related to beneficiary services … (Parveen Mehta) 

275 

[10] N. Aoki, “An experimental study of public trust in AI chatbots in the public sector,” Government Information Quarterly, vol. 37, 
no. 4, p. 101490, Oct. 2020, doi: 10.1016/j.giq.2020.101490. 

[11] M. E. Cortés-Cediel, A. Segura-Tinoco, I. Cantador, M. Pedro, and R. Bolívar, “Trends and challenges of e-government chatbots: 

Exploratory research in their application to open government data and citizen participation content,” Arantxa.Ii.Uam.Es, [Online]. 
Available: http://arantxa.ii.uam.es/~cantador/doc/2023/giq23.pdf. 

[12] M. D. Adewale, A. Azeta, A. Abayomi-Alli, and A. Sambo-Magaji, “Impact of artificial intelligence adoption on students’ 

academic performance in open and distance learning: A systematic literature review,” Heliyon, vol. 10, no. 22, p. e40025, Nov. 
2024, doi: 10.1016/j.heliyon.2024.e40025. 

[13] T. Nadarzynski, O. Miles, A. Cowie, and D. Ridge, “Acceptability of artificial intelligence (AI)-led chatbot services in healthcare: 

A mixed-methods study,” DIGITAL HEALTH, vol. 5, Jan. 2019, doi: 10.1177/2055207619871808. 
[14] T. Chen and M. Gasco-Hernandez, “Uncovering the results of AI chatbot use in the public sector: evidence from US State 

Governments,” Public Performance & Management Review, vol. 48, no. 6, pp. 1331–1356, Nov. 2025, doi: 

10.1080/15309576.2024.2389864. 
[15] D. E. Luna, S. Picazo-Vela, B. Buyannemekh, and L. F. Luna-Reyes, “Creating public value through digital service delivery from 

a citizen’s perspective,” Government Information Quarterly, vol. 41, no. 2, p. 101928, Jun. 2024, doi: 10.1016/j.giq.2024.101928. 

[16] S. Senadheera et al., “Understanding chatbot adoption in local governments: a review and framework,” Journal of Urban 
Technology, vol. 32, no. 3, pp. 35–69, May 2025, doi: 10.1080/10630732.2023.2297665. 

[17] J. Balakrishnan, Y. K. Dwivedi, L. Hughes, and F. Boy, “Enablers and inhibitors of AI-powered voice assistants: a dual-factor 

approach by integrating the status quo bias and technology acceptance model,” Information Systems Frontiers, vol. 26, no. 3, pp. 
921–942, 2024, doi: 10.1007/s10796-021-10203-y. 

[18] M. Ruiz and I. Reascos, “Development and evaluation of an intelligent chatbot for the management of citizen procedures in the 

GAD San Miguel de Ibarra,” in Lecture Notes in Networks and Systems, vol. 870 LNNS, 2024, pp. 291–299. 
[19] M. WS and W. Pitts, “A logical calculus of the ideas immanent in nervous activity. 1943,” Bulletin Of Mathematical  

Biology, vol. 52, no. 1–2, pp. 97–99, 1990, [Online]. Available: 

http://search.ebscohost.com/login.aspx?direct=true&db=mnh&AN=2185863&site=eds-live. 
[20] D. Kumar and R. Yadav, “Data-sovereign AI systems for rural governance,” E-Gov Research J, 2024. 

[21] B. Zhou and L. Yang, “Multilingual transformer frameworks for inclusive digital governance,” IEEE Access, 2024. 

[22] N. Aithal and S. K. Pai, “AI for social good: policy, governance, and technological frameworks,” Information Polity, 2024. 
[23] A. Srivastava and R. Kuma, “Deploying lightweight multilingual transformers in decentralized governance,” JEGS, 2024. 

[24] H. Touvron et al., “LLaMA: open and efficient foundation language models,” arXiv, 2023, [Online]. Available: 

http://arxiv.org/abs/2302.13971. 
[25] M. A. Research, “LLaMA-2: open foundation and fine-tuned chat models,” 2023. https://ai.meta.com/research/publications/llama-

2-open-foundation-and-fine-tuned-chat-models/ 

[26] P. Bommasani, “Foundation models in the public sector,” 2023, [Online]. Avaiable: 
https://www.adalovelaceinstitute.org/evidence-review/foundation-models-public-sector/  

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Ms. Parveen Mehta     is a research scholar in Computer science at college of 

School of Engineering and Technology, K. R. Mangalam University of Sciences and 

Technology, Sohana (Gurugram). She holds a M.Tech. degree in Computer Engineering. Her 

research areas are artificial engineering and cyber security. She can be contacted at email: 

parveen.mehtasnp25@gmail.com. 

 

 

Dr. Shweta Bansal     an accomplished academician and researcher, has over 19 

years of experience in technical education and holds a Ph.D. in NLP. She is the Head of the 

CSE Department and an associate professor at K. R. Mangalam University, Gurgaon, where 

she established a Centre of Excellence in Artificial Intelligence. Dr. Bansal’s research focuses 

on NLP, and she has been actively involved in numerous government-sponsored projects.  

She has extensively published her work, supervised Ph.D., M.Tech., and B.Tech. projects, and 

mentored both students and junior faculty. Her teaching spans various technical subjects, and 

she has a strong background in developing and coordinating research projects, mentoring 

students and faculty, and organizing academic events. She is a member of the IEEE  

(Delhi Section) and the Acoustical Society of India (ASI), further underscoring her 

commitment to the field of technical education and research. She can be contacted at email: 

shweta.bansal@krmangalam.edu.in. 

 

https://orcid.org/0000-0001-7653-2001
https://orcid.org/0000-0002-3040-4124

