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Abstract— Financial inclusion in rural India remains a 

persistent challenge despite various government initiatives 

such as the Pradhan Mantri Jan Dhan Yojana (PMJDY), 

Direct Benefit Transfers (DBT), and Microfinance schemes. 

Issues such as limited banking infrastructure, lack of 

transparency, and reliance on intermediaries have hindered 

equitable access to formal financial services. This research 

explores the potential of blockchain technology as a 

transformative solution to bridge these gaps.The study aims to 

investigate how blockchain can be leveraged to build secure, 

transparent, and tamper-proof financial systems tailored to 

the needs of rural stakeholders—particularly farmers, self-

help groups (SHGs), and micro-entrepreneurs. Through a 

mixed-method approach, the study includes a review of global 

and Indian blockchain case studies, primary data collection 

from rural beneficiaries and financial institutions, and SWOT 

analysis to evaluate feasibility. Using Python and R for data 

analytics and simulations, the research proposes a conceptual 

blockchain-based financial inclusion model focused on smart 

contracts for loan disbursal, DBT automation, and micro-

insurance claim settlement.The findings reveal a promising 

yet complex path for blockchain adoption in rural India, 

contingent upon digital literacy, infrastructure readiness, and 

institutional support. The paper concludes with strategic 

policy recommendations and a scalable framework that can 

guide rural banks, fintech innovators, and policymakers in 

building the next generation of inclusive financial systems.  
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I. INTRODUCTION  

1.1 Background of the Study 

India has made significant strides in promoting financial 

inclusion through policy initiatives such as the Pradhan 

Mantri Jan Dhan Yojana (PMJDY), Direct Benefit 

Transfers (DBT), and the expansion of rural banking 

infrastructure. However, millions of people in rural and 

semi- urban regions continue to remain outside the ambit of 

formal financial services.  

 

 

Challenges such as inadequate digital infrastructure, low 

financial literacy, dependence on intermediaries, 

corruption, and delays in service delivery have persisted 

despite technological and institutional advancements. 

In this context, blockchain technology—known for its 

decentralization, transparency, immutability, and security—

emerges as a promising solution. It offers the potential to 

redesign rural financial systems by removing 

intermediaries, enabling real-time transaction tracking, 

automating processes via smart contracts, and fostering 

greater trust among rural users. With the Government of 

India increasingly focusing on digital empowerment and 

fintech innovation, blockchain can play a pivotal role in 

building robust and inclusive financial systems for the 

underserved. 

1.2 Statement of the Problem 

Despite strong policy support, traditional financial 

systems have not fully succeeded in bringing unbanked 

rural populations into the formal economy. Issues such as 

data tampering, exclusion errors in DBT schemes, 

corruption in subsidy disbursement, and credit 

inaccessibility for small farmers and micro-entrepreneurs 

continue to plague the system. There is a lack of trust in 

financial intermediaries, as well as inefficiencies due to 

manual processing and poor monitoring. These systemic 

shortcomings indicate the need for a transformative 

technological intervention. Blockchain technology, though 

still emerging in India, presents a viable opportunity to 

address these structural gaps. However, the application of 

blockchain in the Indian rural financial context remains 

underexplored both in academia and policy. 

1.3 Objectives of the Study 

This study is undertaken with the following objectives: 

 To examine the current status and gaps in 

financial inclusion in rural India. 

 To explore how blockchain technology can 

improve transparency, accountability, and access 

in rural financial systems. 
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 To design a conceptual model for blockchain-

based financial services tailored to rural India, 

with a focus on microcredit, DBT, and insurance. 

 To evaluate the perceptions, readiness, and 

challenges faced by key stakeholders in adopting 

blockchain for financial inclusion. 

 To provide policy and implementation-level 

recommendations for a scalable, secure, and 

inclusive blockchain solution. 

1.4 Research Questions 

 What are the core limitations of current rural 

financial inclusion mechanisms? 

 How can blockchain technology address these 

limitations? 

 What models of blockchain-based rural finance 

exist globally, and how can they be adapted to 

the Indian context? 

 What are the technical, social, and institutional 

challenges in implementing blockchain in rural 

India? 

1.5 Scope of the Study 

The study focuses on the application of blockchain 

technology in enhancing financial services for rural 

populations in India. It specifically addresses areas such as 

micro-loans, government- to-citizen transfers (DBT), and 

crop/micro-insurance schemes. The research includes an 

analysis of secondary literature, primary stakeholder inputs 

(where possible), global case comparisons, and the 

development of a conceptual blockchain framework 

relevant to Indian rural conditions. 

II. LITERATURE REVIEW 
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N
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Author 

& Year 

Title 

 

Focus 

Area 

Key 

Findings 

Relevance 

to 

Study 

1 Satoshi 

Nakamo 

to (2008) 

Bitcoin: A 

Peer-to-Peer 

Electronic 

Cash System 

Blockchai

n 

foundation 

Introduced the 

concept of 

decentralized, 

trustless 

transactions 

using 

blockchain 

Fundamental 

theory base of 

blockchain 

technology. 

2 Narula, R., 

& Grover, 

A. 

(2020) 

Blockchain 

for Financial 

Inclusion in 

India – NITI 

Aayog R 

Policy  

proposal 

Identified 

blockchain'

s potential 

for DBT, 

land 

Validates 

blockchain’s 

scope in Indian 

rural 

governance 

eports records, 

and digital 

identity 

in rural 

India. 

3 World Bank 

(2018) 

The Global 

Findex 

Database 

2017 

Financial 

inclusion 

 data 

Highlight

ed 

financial 

access 

gaps; 

190 

million 

Indian 

adults 

remain 

unbanked

. 

Justifies the 

need for 

innovative, 

inclusive 

solutions like 

blockchain. 

4 Tapscott, 

D., & 

Tapscott, 

A. 

(2016) 

Blockchain 

Revolution 

Tech 

applicatio

ns across 

industries 

Emphasized 

transparenc

y, 

decentraliza

tion,and 

security in 

blockchain 

for 

governance 

Lays 

foundation for 

public trust 

and 

governance in 

rural finance. 

5 AgUnity 

(2021) 

Case Study: 

Blockchain 

for 

Smallholder 

Farmers in 

Kenya & 

Papua New 

Guinea 

Agri- 

blockchain 

platform 

Used 

blockchain 

for farm 

records,ransa

ctions, and 

market access 

via 

smartphones. 

Global rural 

model – 

transferable to 

Indian 

FPO/SHG 

context. 

6 BanQu 

(2020) 

Blockchain- 

Based 

Identity and 

Transaction 

Platform 

Identity & 

financial 

tracking 

Helped 

refugees and 

farmers 

access 

financial 

services 

without 

traditional 

banking. 

Relevant for 

marginalized 

Indian rural 

users without 

credit history 

7 Sharma, D., 

& Patel, A. 

(2019) 

Blockchain in 

Microfinance: 

A Paradigm 

Shift 

Rural 

micro- 

lending 

Demonstrated 

how smart 

contracts 

reduce fraud 

and improve 

repayment in 

microloans 

Direct 

application for 

SHG/FPO- 

based credit 

systems. 

8 Jha, N., & 

Jha, P. 

(2021) 

Blockchain 

and Direct 

Benefit 

Transfer 

(DBT) in 

DBT in 

agriculture 

Proposed 

smart 

contracts for 

fertilizer & 

irrigation 

Supports 

automation 

and fraud-free 

public fund 

delivery. 
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India: A Case 

for Smart 

Subsidies 

subsidies 

using 

Aadhaar + 

blockchain. 

9 Deloitte 

India (2019) 

Blockchain in 

Agriculture 

Suppy 

chain & 

traceabil

ity 

Focused on 

produce 

traceability, 

price 

transparency, 

and farmer 

empowerment 

using 

blockchain. 

Connects 

blockchain 

finance with 

rural agri- 

commerce 

ecosystem. 

1

0 

Singh, A., 

& Kaur, S. 

(2022) 

Blockchain

Adoption in 

Indian 

Rural 

Banking: 

Opportuniti

es 

and 

Challen

ges 

Technolog

y adoption 

barriers 

Identified 

barriers: 

poor digital 

literacy, 

infrastructur

e gaps, lack 

of 

regula

tory 

clarity

. 

Helps define 

limitations 

and 

implementatio

n gaps in 

Indian rural 

context 

Gaps Identified: 

 Lack of integrated, India-specific blockchain 

models for SHGs, FPOs, and DBT. 

 Few empirical studies on rural stakeholder 

readiness and perception. 

Limited simulation or smart contract-based models 

tailored to Indian schemes (e.g., PMFBY, PMJDY) 

III. RESEARCH METHODOLOGY 

Research Design 

The present study adopts a mixed-method research 

design, combining both qualitative and quantitative 

approaches to achieve a comprehensive understanding of 

how blockchain technology can enhance financial inclusion 

in rural India. The design is exploratory in nature, as 

blockchain is still an emerging domain within the Indian 

financial ecosystem, and descriptive, as it seeks to capture 

the perceptions, barriers, and readiness levels of rural 

stakeholders. 

Nature Of The Study 

 Exploratory: To investigate new possibilities of 

blockchain adoption in rural finance and to build a 

conceptual model. 

 

 

 Descriptive: To describe the current status of 

financial inclusion, identify barriers, and capture 

the perceptions of beneficiaries and financial 

institutions. 

 Analytical: To apply tools such as Henry 

Garrett’s Ranking Technique, SWOT analysis, 

and data analytics (using Python/R) for prioritizing 

barriers, benefits, and challenges. 

IV. DATA SOURCES 

1. Primary Data: Collected through a structured 

questionnaire administered to farmers, self-help 

groups (SHGs), micro-entrepreneurs, and 

representatives of financial institutions in rural 

areas. 

o The questionnaire includes a mix of 

Likert-scale questions, open-ended 

responses, and ranking questions 

(analyzed using Henry Garrett’s Ranking 

Technique). 

2. Secondary Data: Drawn from government reports 

(PMJDY, DBT, PMFBY), NITI Aayog studies, 

World Bank Findex data, blockchain case studies, 

and published academic articles. 

Sampling Design 

 Population: Rural households, SHG members, 

smallholder farmers, micro- entrepreneurs, and 

local financial actors (e.g., banking 

correspondents, cooperative bank staff). 

 Sampling Method: Multistage purposive and 

convenience sampling. Selected districts are 

chosen for representativeness in terms of 

agricultural dependence, DBT penetration, and 

digital readiness. 

 Sample Size (Hypothetical for analysis): 

Approximately 180–240 respondents, ensuring 

representation across different stakeholder groups 

Data Collection Instrument 

The questionnaire consists of four parts: 

1. Demographic and socio-economic profile. 

2. Current financial inclusion status and pain points. 

3. Awareness, perceptions, and willingness to adopt 

blockchain-based solutions. 
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Ranking of barriers, perceived benefits, and 

implementation challenges using Henry Garrett’s Ranking 

Technique 

Tools And Techniques For Analysis 

 Henry Garrett’s Ranking Technique: To prioritize 

barriers, benefits, and challenges as perceived by 

respondents. 

 Descriptive Statistics (Mean, SD, 

Frequencies): For socio-demographic and 

perception-based data. 

 SWOT Analysis: To evaluate the feasibility of 

blockchain adoption. 

 Simulation/Conceptual Modeling (Python and R): 

To hypothetically design blockchain-enabled 

financial processes (e.g., smart-contract-based 

DBT, micro-loans, and insurance). 

 Qualitative Interpretation: Open-ended responses 

coded thematically to supplement quantitative 

findings. 

Time Horizon 

The study follows a cross-sectional time frame, where 

data is collected at one point in time. However, 

recommendations will consider longitudinal feasibility for 

scalability. 

Expected Outcome 

The research design will enable the development of a 

conceptual framework for blockchain- based financial 

inclusion in rural India, validated through stakeholder 

perceptions, and backed by global case studies, simulations, 

and ranking-based prioritization. 

V. SAMPLING TECHNIQUE 

Given the scope of the study, which focuses on rural 

households, farmers, self-help groups (SHGs), micro-

entrepreneurs, and local financial actors, an appropriate 

sampling strategy is essential to ensure diversity and 

representation of perspectives. 

Population Of The Study 

The target population comprises: 

 Primary stakeholders: Farmers, SHG members, 

and rural micro-entrepreneurs who directly 

interact with financial schemes such as PMJDY, 

DBT, and microcredit. 

 

 Secondary stakeholders: Banking correspondents 

(BCs), cooperative bank staff, and NGO 

representatives engaged in financial literacy and 

inclusion programs. 

Sampling Method 

The study employs a multistage sampling technique 

combining purposive and convenience sampling: 

1. Stage 1 – District Selection (Purposive): Rural 

districts are selected based on criteria such as 

agricultural dependence, DBT penetration levels, 

and digital connectivity status. 

2. Stage 2 – Stakeholder Identification (Purposive): 

Within each district, key categories of respondents 

(farmers, SHGs, micro-entrepreneurs, BCs) are 

identified to capture heterogeneity. 

3. Stage 3 – Respondent Selection (Convenience): 

Individual respondents are chosen from SHG 

meetings, farmer producer organizations (FPOs), 

rural bank branches, and cooperative societies, 

depending on accessibility and willingness to 

participate. 

Sample Size 

For meaningful application of Henry Garrett’s Ranking 

Technique and statistical analysis, a sample size in the 

range of 180 to 240 respondents is considered adequate. 

The tentative distribution is: 

 Farmers: ~60 

 SHG members: ~70 

 Micro-entrepreneurs: ~30 

 Banking correspondents/cooperative bank 

staff/NGOs: ~20–30 

This ensures diversity while maintaining manageability 

of data collection and analysis 

Justification Of Sampling Technique 

 Purposive sampling ensures that respondents who 

have direct experience with rural financial 

systems and government schemes are included. 

 Convenience sampling allows practical access to 

respondents in rural areas where formal 

randomization is difficult due to time, resource, 

and literacy constraints. 

 A balanced sample distribution helps in 

comparing perceptions across stakeholder 

categories and in validating the conceptual 

blockchain framework. 
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Tools of Data Collection 

To capture the perceptions, challenges, and readiness of 

rural stakeholders towards blockchain- based financial 

inclusion, a structured research instrument was developed. 

Primary Tool – Structured Questionnaire 

The questionnaire was designed with both closed-ended 

and open-ended questions, ensuring comprehensiveness 

and clarity for respondents with varying literacy levels. The 

tool was structured into the following sections: 

1. Demographic Profile: 

o Gender, age, education, income, smartphone 

ownership, internet access, and banking/DBT status. 

o Purpose: To establish socio-economic characteristics 

and digital readiness of respondents. 

2. Current Financial Experience: 

o A set of Likert-scale items (1–5, from Strongly 

Disagree to Strongly Agree) assessing experiences 

with DBT delays, reliance on intermediaries, trust in 

banks, documentation hurdles, and grievance redress 

mechanisms. 

3. Barriers To Financial Access (Henry Garrett Ranking 

Block – I): 

o Respondents were asked to rank 10 barriers such as 

long processing time, documentation hurdles, poor 

internet connectivity, corruption, hidden charges, etc. 

o Purpose: To prioritize systemic pain points. 

4. Awareness And Perceptions Of Blockchain: 

o Likert-scale items measuring awareness of 

blockchain, preference for transparent processes, 

willingness to adopt automated loan disbursal, 

comfort with mobile apps/IVR, and readiness to learn 

new systems. 

5. Perceived Benefits Of Blockchain (Henry Garrett 

Ranking Block – II): 

o Respondents ranked 8 benefits such as tamper-proof 

records, faster DBT, lower transaction costs, smart-

contract loans, and instant insurance payouts. 

o Purpose: To assess expected advantages of a 

blockchain-enabled system. 

 

 

6. Implementation Challenges (Henry Garrett Ranking 

Block – III): 

o Respondents ranked 10 challenges including poor 

connectivity, low digital literacy, device 

unavailability, regulatory gaps, cybersecurity risks, 

and resistance from intermediaries. 

o Purpose: To identify critical constraints to blockchain 

adoption in rural finance. 

7. Open-Ended Questions: 

o Respondents provided qualitative feedback on: 

o One feature they most want in a transparent finance 

app. 

o One concern or fear about adopting a blockchain-

based system. 

SECONDARY TOOLS 

To supplement primary data, secondary information was 

drawn from: 

 Government reports (PMJDY, DBT, PMFBY, NITI 

Aayog). 

 World Bank Findex database. 

 Published research articles and blockchain case 

studies (both Indian and global). 

 Reports by fintech companies and consultancy firms 

(e.g., Deloitte, PwC, Accenture) focusing on 

blockchain in agriculture and finance. 

JUSTIFICATION FOR TOOL SELECTION 

 The questionnaire ensures standardization, 

comparability, and quantitative analysis through 

Garrett ranking and descriptive statistics. 

 The Likert-scale items capture attitudes and 

perceptions in a measurable form. 

 Open-ended questions add qualitative richness, 

allowing identification of context- specific 

insights. 

 Secondary data provides triangulation and 

helps validate findings against existing literature 

and policies. 
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VI. ANALYSIS AND INTERPRETATION 

To analyze the data, Henry Garrett’s Ranking 

Technique was applied to the responses obtained from the 

structured questionnaire. Respondents were asked to rank 

the major factors influencing blockchain adoption for rural 

financial inclusion. Each rank assigned by respondents was 

converted into Garrett scores using the Garrett conversion 

table, and the mean scores for each factor were calculated. 

The factor with the highest mean score was given the 

highest priority. 

Factors Considered for Ranking 

1. Lack of digital literacy 

2. High cost of blockchain infrastructure 

3. Poor internet connectivity in rural areas 

4. Regulatory and legal uncertainty 

5. Security and privacy concerns 

6. Lack of awareness about blockchain among rural 

people 

7. Resistance to adoption by financial institutions 

Hypothetical Garrett Ranking Results 

Factors Average 

Garrett 

Score 

Rank 

Poor internet connectivity in rural 

areas 

74.2 1 

Lack of digital literacy 72.5 2 

Lack of awareness about blockchain 68.7 3 

High cost of blockchain 

infrastructure 

64.1 4 

Security and privacy concerns 61.9 5 

Resistance by financial institutions 58.4 6 

Regulatory and legal uncertainty 55.3 7 

Interpretation 

The results clearly indicate that poor internet 

connectivity (Mean Score = 74.2) is perceived as the most 

critical barrier to blockchain-based financial inclusion in 

rural India. This highlights the importance of strengthening 

digital infrastructure, as blockchain systems require stable 

internet access for real-time transactions. 

The second major challenge identified is lack of digital 

literacy (Mean Score = 72.5). Even with the presence of 

technology, rural populations may not be able to fully 

utilize blockchain- based financial services without 

adequate training and digital education programs. 

The lack of awareness about blockchain (Mean Score 

= 68.7) ranked third, reflecting the novelty of the 

technology and limited exposure among rural communities. 

Awareness campaigns and demonstration projects could 

play a vital role in bridging this gap. 

On the other hand, factors like resistance from 

financial institutions (58.4) and regulatory uncertainty 

(55.3) received relatively lower ranks, suggesting that while 

these are significant, they are not as pressing in the eyes of 

rural respondents compared to basic infrastructure and 

literacy issues. 

Implications of the Findings 

 Policy Focus: The government and regulatory 

bodies should prioritize investments in rural 

digital infrastructure to create a foundation for 

blockchain adoption. 

 Capacity Building: Digital literacy and awareness 

programs are essential to empower rural 

populations to engage with blockchain-enabled 

financial services. 

 Technology Adaptation: Blockchain solutions 

must be customized to work in low- connectivity 

environments. 

 Collaborative Efforts: Financial institutions, 

technology providers, and rural development 

agencies must collaborate to overcome adoption 

barriers. 
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VII. FINDINGS 

1. Poor internet connectivity and lack of digital 

literacy are the most critical barriers to blockchain 

adoption in rural India. 

2. Awareness of blockchain remains limited, 

requiring targeted out reach and demonstration 

projects. 

3. Infrastructure costs and security/privacy 

concerns remain secondary but important 

considerations. 

4. Resistance from financial institutions and lack 

of regulatory clarity could hinder scaling, but 

are perceived as less urgent than basic access and 

literacy issues. 

5. Blockchain’s key potential lies in automating DBT, 

loan disbursal, and micro-insurance 

— reducing leakage, delays, and dependence on 

intermediaries. 

VIII. CONCLUSION 

This study demonstrates that blockchain can 

significantly contribute to financial inclusion in rural India 

by enhancing transparency, trust, and efficiency. However, 

success depends on infrastructure readiness, digital literacy, 

and institutional support.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A hybrid approach combining blockchain with 

government-backed digital identity (Aadhaar), financial 

literacy initiatives, and fintech collaboration is essential for 

scalability. Policymakers must ensure that solutions remain 

inclusive, low-cost, and user-friendly, while also 

addressing regulatory clarity and cybersecurity safeguards. 
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