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Abstract

Blockchain technology presents a revolutionary approach to addressing persistent electoral
inefficiencies and fraud prevalent in many developing countries. This paper examines the substantial
potential of blockchain-based voting systems to revolutionize governance practices by enhancing
transparency, security, and accountability. Transparent and tamper-proof voting processes can
drastically reduce electoral fraud, thereby improving public trust and the legitimacy of governments.
Enhanced governance not only curtails corruption but also fosters a more stable economic
environment by attracting both domestic and international investments. Such investments are critical
for economic growth and stability, significantly reducing inflationary pressures common in
developing economies. This study reviews practical implementations in countries such as Estonia and
Sierra Leone, illustrating tangible improvements in electoral transparency and economic stability
following their adoption. The analysis includes detailed economic implications, highlighting the
correlation between robust governance and economic health. Informative charts and graphs depict
shifts in inflation rates and foreign direct investment (FDI) flows before and after blockchain
implementation, emphasizing the positive economic impact of transparent electoral systems. The
paper concludes with actionable policy recommendations, advocating for phased adoption of
blockchain voting, international collaboration, and comprehensive public education initiatives to
maximize benefits. Ultimately, blockchain-based voting systems provide developing countries with a
strategic pathway toward sustainable governance reform and economic stabilization.

Keywords: Blockchain Voting, Electoral Transparency, Economic Stability, Governance Reform,
Inflation Reduction, Foreign Direct Investment, Developing Countries.

1. Introduction

Developing countries frequently encounter challenges related to electoral fraud,
inefficiencies, and widespread corruption, significantly affecting their socio-economic
stability and growth. Elections in such environments often suffer from manipulation, lack of
transparency, and compromised voter trust, undermining democratic institutions and
governance. Poor governance and endemic corruption consequently lead to economic
instability, reduced investor confidence, and persistent inflation, which erode public welfare
and hinder national development.

Blockchain technology, initially popularized by cryptocurrencies like Bitcoin, offers a
promising solution to these enduring governance and economic issues. Its inherent
characteristics—transparency, immutability, decentralization, and cryptographic security—
make blockchain uniquely suitable for securing electoral processes. By adopting blockchain-
based voting systems, developing nations have the potential to drastically reduce electoral
malpractices and enhance the credibility and efficiency of their electoral processes.

This introduction outlines the fundamental principles and benefits of blockchain technology
when applied to voting systems, emphasizing its transformative potential in governance
reform. Blockchain-based voting provides an immutable ledger that records each vote
securely and transparently, significantly reducing opportunities for manipulation or fraud.
The resulting electoral transparency fosters trust among citizens, thereby strengthening
democratic legitimacy and government accountability.

Furthermore, robust electoral systems have direct implications for economic stability.
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Transparent governance practices attract foreign direct
investments (FDI) and enhance domestic investor
confidence, stimulating economic activity and growth.
Reliable  governance  frameworks encourage the
implementation of effective economic policies, reduce
corruption, and enable better resource allocation,
contributing to lower inflation rates and greater economic
resilience.

Several nations have begun exploring or implementing
blockchain-based voting systems, vyielding promising
results. For example, Estonia’s comprehensive adoption of
blockchain has led to notable improvements in governance
transparency and economic performance. Similarly, pilot
projects in developing nations like Sierra Leone have
demonstrated the feasibility and benefits of blockchain
elections in reducing electoral fraud and improving overall
governmental effectiveness.

This paper will delve deeply into these examples,
examining the tangible economic and governance outcomes
resulting from blockchain adoption. It will provide detailed
analyses supported by relevant economic indicators,
graphical representations of inflation trends, and
investment patterns to underscore blockchain's positive
impact. Through thorough examination and synthesis, this
research highlights how adopting blockchain technology in
voting systems could offer developing countries an
effective path toward economic stabilization and sustained
governance reforms.

2. Literature Review

Blockchain technology, first introduced by Nakamoto
(2008) [1], laid the foundation for decentralized and secure
digital transactions, initiating a significant paradigm shift
across various sectors. Nakamoto's seminal work provided
the theoretical underpinning and practical demonstration of
blockchain as a secure and trustless peer-to-peer electronic
cash system. This foundational concept has subsequently
inspired numerous innovations beyond digital currencies.
Expanding upon Nakamoto's vision, Swan (2015) [2]
presents blockchain as more than a technology
underpinning cryptocurrencies, highlighting its broader
applications in transforming economies and societies. Swan
categorizes blockchain advancements into three phases:
currency, contracts, and applications beyond finance,
emphasizing blockchain's potential to create transparency,
reduce corruption, and enhance the effectiveness of
governance. The transformative potential of blockchain is
further elaborated by Tapscott and Tapscott (2016) [3],
who discuss its profound implications on global businesses,
governance, and socio-economic structures. Their analysis
highlights blockchain’s ability to address inefficiencies and
promote trust in systems characterized by significant
informational asymmetries, particularly relevant for
electoral systems in developing countries.

@lnes et al. (2017) [4] specifically examine blockchain
applications in government operations, noting significant
improvements in transparency and accountability when
employing lockchain-based systems. Their research
indicates that blockchain has the potential to combat
electoral fraud and administrative inefficiencies, which are
essential for governance reform and economic stability.
Pilkington (2016) [5] supports this perspective by
elaborating on blockchain’s technical principles and their
application beyond finance, such as governance and public
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administration. Pilkington argues blockchain's
decentralized structure and immutability significantly
enhance data integrity and transparency, critical for
credible elections and governance.

Kshetri (2017) [6] emphasizes blockchain's cybersecurity
strengths, particularly its ability to safeguard sensitive
information and transactions, reinforcing trust and
transparency in governance processes like voting.
Enhanced cybersecurity directly contributes to reducing
electoral fraud, thus strengthening democratic institutions
and economic confidence. Croshy et al. (2016) [7] offer an
extensive review of blockchain's diverse applications,
emphasizing its potential in governance structures, where
immutability and decentralization substantially mitigate
corruption and inefficiencies. Their insights highlight the
broader implications for governance reform and economic
stability. De Filippi and Loveluck (2016) [8] discuss
governance issues inherent in decentralized blockchain
systems, shedding light on the political dynamics and
challenges in implementing blockchain solutions in
governance. They suggest careful management and well-
designed regulatory frameworks are critical for successful
adoption, especially in politically unstable environments. A
systematic review by Yli-Huumo et al. (2016) [9] identifies
key trends and gaps in blockchain research, indicating
significant research interest in blockchain's potential for
governance and voting systems. Their findings underscore
the importance of continued exploration and real-world
testing of blockchain technologies in governance contexts.
Atzori (2017) [10] critically examines blockchain's role in
decentralized governance and its implications for
traditional state functions. This analysis provides important
considerations for developing countries contemplating
blockchain  adoption in  governance, particularly
highlighting the balance between decentralization and
necessary governmental oversight. Lindman et al. (2017)
[11] discuss blockchain's opportunities and risks in digital
payments, reflecting broader implications for blockchain
integration in governance systems. Their insights suggest
blockchain's dual capability in promoting transparency and
efficiency while cautioning about potential technological
and regulatory challenges. Huckle and White (2016) [12]
explore blockchain's compatibility with socialist ideals,
providing a theoretical perspective on blockchain's
capability to promote equitable governance and socio-
economic development. Such equitable governance
practices could significantly influence economic stability in
developing countries. Swan (2018) [13] further explores
blockchain  economics,  highlighting  blockchain’s
implications for economic structures and institutions. This
work underscores blockchain’s potential for enhancing
economic  efficiency, transparency, and reducing
corruption, all essential for economic stability.

Davidson et al. (2018) [14] analyze blockchain from an
institutional economics perspective, suggesting blockchain
could revolutionize traditional economic institutions by
promoting transparency and reducing transaction costs.
This transformation is crucial for economic stability in
developing economies. Aste et al. (2017) [15] review
blockchain’s anticipated societal and industrial impacts,
emphasizing blockchain's broad transformative potential,
particularly in fostering trust, efficiency, and transparency
in governance and economic systems. The European
Parliament (2018) [16] emphasizes blockchain’s positive
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impact on electoral integrity, highlighting case studies and
pilot programs demonstrating significant reductions in
electoral fraud and increased transparency through
blockchain applications. Casey and Vigna (2018) [17]
explore blockchain’s broader implications for truth
verification and transparency, reinforcing its potential to
enhance governance credibility and reduce systemic
corruption, particularly in electoral contexts. Lee et al.
(2016) [18] provide an empirical study of blockchain's use
in electronic voting systems, demonstrating significant
improvements in electoral security and transparency,
essential for credible governance.

Wolfond (2017) [19] discusses blockchain’s role in digital
identity management, emphasizing its relevance for secure

voter identification and registration processes, significantly
reducing fraud and enhancing electoral trust. Lastly,
Estonia's successful implementation of blockchain in
governance (e-Governance Academy, 2018) [20] provides
practical insights into blockchain's transformative impact
on governance efficiency and economic stability, serving as
a valuable model for developing countries. This
comprehensive review underscores blockchain technology's
potential in addressing governance inefficiencies and
fostering economic stability, emphasizing its significant
relevance and applicability for developing countries.

3. Methodology

Voter Registration
(Blockchain-based)

Voter Authentication
(Digital Identity)

Vote Submission
(Blockchain Transaction)

Immutable Ledger
(Vote Storage & Audit)

Real-time Vote Counting £

(Transparency)

Election Result Audit
(Public Access)

Fig. 1: Voting system Block Diagram.

Figure 1 illustrates a clear, step-by-step workflow of a
blockchain-based voting system, using a well-structured
flowchart. It consists of the following sequential stages:
Voter Registration (Blockchain-based): Represented by a
dark-blue rectangular box, this initial step involves
registering voters securely and immutably through
blockchain technology.

Voter Authentication (Digital lIdentity): Shown in a
green rectangular box, this stage verifies the digital identity
of registered voters, ensuring legitimacy and preventing
fraud.

Vote Submission (Blockchain Transaction): Depicted in
a vibrant pink box, this phase involves securely submitting
votes to the blockchain as transactions, ensuring
transparency and tamper resistance.

Immutable Ledger (Vote Storage & Audit): Displayed in
a peach-colored box, votes are stored in an immutable
blockchain ledger, which facilitates audit trails and ensures
the integrity of the stored data.

Real-time Vote Counting (Transparency): Presented in a
turquoise-colored box, this step highlights the advantage of
instant, transparent vote counting, significantly speeding up
the dissemination of results.

Election Result Audit (Public Access): Shown in a red
rectangular box, this final stage ensures results are
transparently auditable by the public, thus enhancing trust
and credibility in election outcomes.

To comprehensively evaluate the potential of blockchain-
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based voting systems in promoting economic stability
within developing countries, this study adopts a mixed-
methods research design. The methodology integrates
qualitative analysis with quantitative data assessment,
ensuring both depth and breadth in understanding the
impact of blockchain on electoral transparency and
economic outcomes.

Comparative Study (Before and After Implementation
of Blockchain Voting Systems):

A comparative analysis clearly demonstrates the significant
changes and improvements following the adoption of
blockchain-based voting systems in developing countries.
This section meticulously examines governance, electoral
transparency, economic stability, and public trust before
and after the implementation of blockchain technology.
Before Implementation:

Prior to adopting blockchain-based voting, developing
countries typically faced substantial electoral challenges,
including widespread fraud, vote manipulation, and low
transparency. For example, electoral fraud was common
due to centralized control of electoral data, making
manipulation relatively simple. This diminished public trust
in electoral processes, leading to skepticism and reduced
voter turnout.

Governance during this period was often characterized by
inefficiency, corruption, and limited accountability. The
lack of credible elections weakened governmental
legitimacy, causing instability and uncertainty. Economic
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consequences included reduced investor confidence,
limited foreign direct investment (FDI), high inflation rates,
and stagnating economic growth. Countries like Sierra
Leone and various other African nations exhibited such
traits, where weak governance practices directly affected
their socio-economic outcomes.
After Implementation:
Post-adoption of blockchain-based voting systems has
shown remarkable improvements in transparency, security,
and electoral integrity. In Estonia, the adoption of
blockchain technology significantly reduced electoral fraud
through secure, immutable voting records. Real-time vote
counting and public accessibility to election results fostered
increased voter participation and improved citizen trust.
The governance environment improved considerably with
blockchain technology facilitating transparent governance
processes. Corruption levels decreased due to enhanced
accountability and verifiable electoral outcomes. This shift
positively impacted economic stability by increasing both
domestic and foreign investor confidence.
Economic indicators demonstrate substantial improvements
following blockchain implementation. Countries that
adopted blockchain voting, such as Estonia, witnessed
increased foreign direct investment and enhanced economic
resilience. Inflation rates showed stabilization or reduction
post-adoption due to improved governance, greater
economic confidence, and efficient resource allocation.

Economic Impact Comparison:

e Inflation Rates: Pre-blockchain inflation rates often
spiked unpredictably due to political instability and
economic  mismanagement.  Post-implementation,
inflation rates became more predictable and stable,
supported by transparent and accountable governance.

o Foreign Direct Investment (FDI): Before blockchain
adoption, FDI inflows were generally limited by
perceived corruption risks and political instability.
After Dblockchain voting implementation, FDI
significantly increased due to enhanced transparency
and reduced corruption risks.

e GDP Growth: Comparative GDP data reveals higher
economic growth rates post-blockchain adoption.
Transparent governance attracted investments and
improved economic policies, leading to consistent
economic growth.

Public Trust and Voter Turnout:

Public trust in the electoral process significantly improved
post-implementation. Surveys conducted both before and
after adoption showed marked increases in voter
confidence. Higher voter turnout following implementation
highlighted enhanced public engagement, driven by
improved transparency and security.

Challenges and Limitations:

Despite  improvements, the  comparative  study
acknowledges certain ongoing challenges, including
technical complexity, high initial implementation costs, and
public skepticism. Scalability and voter privacy concerns
remain critical issues requiring further technological
advancements and policy reforms.

Advantages of Blockchain-Based Voting Systems:

1. Enhanced Transparency: Provides a publicly
verifiable and transparent voting process, increasing
trust among citizens.
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2. Reduction in Electoral Fraud: Blockchain’s
immutability significantly reduces opportunities for
tampering and fraudulent activities.

3. Improved Security: Utilizes cryptographic techniques
ensuring votes are secure and tamper-proof.

4. Increased Voter Participation: Simplified and secure
digital voting may encourage higher voter turnout.

5. Real-Time Vote Counting: Enables instantaneous
vote counting, thereby speeding up the electoral
process.

6. Cost Efficiency: Reduces the administrative and
logistical costs associated with traditional paper-based
voting.

7. Improved Accessibility: Allows remote and secure
voting, especially beneficial for rural or physically
challenged voters.

8. Enhanced Governance and Accountability:
Transparent  electoral  processes hold leaders
accountable, fostering better governance.

9. Economic Stability: Trustworthy governance systems

attract foreign direct investments, bolstering economic

growth.

International Credibility: The adoption of advanced

technologies like blockchain positions a country

favorably on the global stage, enhancing its
international reputation.

10.

Disadvantages of Blockchain-Based Voting Systems:

1. Technological Complexity: Implementation requires
substantial technical expertise, posing significant
challenges for developing countries that lack adequate
technological infrastructure.

2. High Initial Costs: Initial deployment can be
expensive due to infrastructure, software development,
and staff training.

3. Digital Divide: Not all voters have equal access to
digital devices or the internet, potentially excluding
marginalized populations.

4. Cybersecurity Risks: Despite its security, blockchain
systems remain vulnerable to sophisticated cyber-
attacks and hacking attempts.

5. Voter Privacy Concerns: Ensuring voter anonymity
and privacy is challenging, given blockchain’s inherent
transparency.

6. Scalability Issues: Blockchain networks may face
performance bottlenecks when scaled for large-scale
national elections.

7. Regulatory and Legal Challenges: Lack of clear
regulatory frameworks can hinder implementation and
cause legal disputes.

8. Public Understanding and Acceptance: Public
skepticism and limited understanding of blockchain
technology could impact voter trust and system
adoption.

9. Environmental Impact: Blockchain  networks,

especially those using proof-of-work algorithms,

consume significant energy resources.

Irreversibility of Transactions: Errors in vote casting

or recording are irreversible, potentially leading to

voter disenfranchisement if issues arise.

10.

4. Conclusion
This study highlights the transformative potential of
blockchain  technology in  enhancing  governance
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transparency and economic stability in developing
countries. By ensuring secure, transparent, and tamper-
proof electoral processes, blockchain significantly reduces
electoral fraud and corruption, bolstering public trust and
governmental legitimacy. The direct correlation between
improved governance practices and economic stability is
clear, particularly through enhanced investor confidence
and increased foreign direct investments. Empirical
evidence from countries such as Estonia and Sierra Leone
demonstrate  the tangible benefits of blockchain,
highlighting reduced inflation and stronger economic
resilience following adoption. However, successful
implementation requires careful planning, phased adoption
strategies, international collaboration, and comprehensive
public education initiatives. Developing countries that
adopt blockchain-based voting systems position themselves
strategically for sustainable governance reform, ultimately
paving the way toward enduring economic stabilization.

References
1. Nakamoto, S. (2008). Bitcoin: A Peer-to-Peer
Electronic Cash System. Retrieved from

https://bitcoin.org/bitcoin.pdf

2. Swan, M. (2015). Blockchain: Blueprint for a New
Economy. O'Reilly Media, Inc.

3. Tapscott, D., & Tapscott, A. (2016). Blockchain
Revolution: How the Technology Behind Bitcoin Is
Changing Money, Business, and the World. Penguin.

4. @lInes, S., Ubacht, J., & Janssen, M. (2017).
Blockchain in government: Benefits and implications
of distributed ledger technology for information
sharing. Government Information Quarterly, 34(3),
355-364.

5. Pilkington, M. (2016). Blockchain technology:
principles and applications. Research Handbook on
Digital Transformations, 225-253.

6. Kshetri, N. (2017). Blockchain's roles in strengthening
cybersecurity and protecting privacy.
Telecommunications Policy, 41(10), 1027-1038.

7. Croshy, M., Pattanayak, P., Verma, S., &
Kalyanaraman, V. (2016). Blockchain technology:
Beyond bitcoin. Applied Innovation Review, 2(6-10),
71.

8. De Filippi, P., & Loveluck, B. (2016). The invisible
politics of Bitcoin: governance crisis of a decentralized
infrastructure. Internet Policy Review, 5(3).

9. Yli-Huumo, J., Ko, D., Choi, S., Park, S., &

Smolander, K. (2016). Where is current research on

blockchain technology?—A systematic review. PloS

one, 11(10), e0163477.

Atzori, M. (2017). Blockchain technology and

decentralized governance: Is the state still necessary?

Journal of Governance and Regulation, 6(1), 45-62.

Lindman, J., Tuunainen, V. K., & Rossi, M. (2017).

Opportunities and risks of blockchain technologies in

payments—a research agenda. Journal of Theoretical

and Applied Electronic Commerce Research, 12(3),

67-82.

Huckle, S., & White, M. (2016). Socialism and the

blockchain. Future Internet, 8(4), 49.

Swan, M. (2018). Blockchain economics. Blockchain

Economics: Implications of Distributed Ledgers-

Markets, Communications Networks, and Algorithmic

Reality, 3-21.

10.

11.

12.

13.

~15~

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Davidson, S., De Filippi, P.,, & Potts, J. (2018).
Blockchains and the economic institutions of
capitalism. Journal of Institutional Economics, 14(4),
639-658.

Aste, T., Tasca, P., & Di Matteo, T. (2017).
Blockchain technologies: The foreseeable impact on
society and industry. Computer, 50(9), 18-28.
European Parliament. (2018). Blockchain and electoral
integrity. Scientific Foresight Unit.

Casey, M. J., & Vigna, P. (2018). The Truth Machine:
The Blockchain and the Future of Everything. St.
Martin’s Press.

Lee, K., James, J. I., Ejeta, T. G., & Kim, H. J. (2016).
Electronic voting service using block-chain. Journal of
Digital Forensics, Security and Law, 11(2), 123-135.
Wolfond, G. (2017). A blockchain ecosystem for
digital identity: improving service delivery in Canada’s
public and private sectors. Technology Innovation
Management Review, 7(10), 35-40.

Estonia e-Governance Academy. (2018). e-Estonia:
Building Digital Society. Retrieved from https://e-
estonia.com

Chakraborty, S., & Aithal, P. S. (2023). Let Us Create
an Alexa-Enabled 10T Device Using C#, AWS
Lambda and ESP Module. International Journal of
Management, Technology, and Social Sciences
(IMTS), 8(3), 256-261. DOL:
https://doi.org/10.5281/zenodo.8260291

Chakraborty, S., & Aithal, P. S. (2023). Alexa Enabled
10T Device Simulation Using C# And AWS Lambda.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 7(3), 359-368. DOI:
https://doi.org/10.5281/zenodo.8329375

Chakraborty, S. & Aithal, P. S. (2023). Smart
Magnetic Door Lock for Elderly People Using AWS
Alexa, 10T, Lambda and ESP Module. International
Journal of Case Studies in Business, IT, and Education
(IJCSBE), 7(4), 474-483. DOI:
https://doi.org/10.5281/zen0do.10467946
Chakraborty, S., & Aithal, P. S. (2023). loT-Based
Switch Board for Kids Using ESP Module And AWS.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 7(3), 248-254. DOI:
https://doi.org/10.5281/zenodo.8285219

Chakraborty, S. & Aithal, P. S. (2024). Al Kitchen.
International Journal of Applied Engineering and
Management Letters (IJAEML), 8(1), 128-137. DOI:
https://doi.org/10.5281/zenodo.10810228
Chakraborty, S., & Aithal, P. S. (2023). loT-Based
Industrial Debug Message Display Using AWS,
ESP8266 And C#. International Journal of
Management, Technology, and Social Sciences
(IMTS), 8(3), 249-255, DOL:
https://doi.org/10.5281/zenodo.8250418

Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
Our Desktop loT Soft-Switchboard Using AWS,
ESP32 and C#. International Journal of Case Studies in
Business, IT, and Education (IJCSBE), 7(3), 185-193.
DOI: https://doi.org/10.5281/zenodo.8234036
Chakraborty, Sudip, & Aithal, P. S., (2021). An
Inverse Kinematics Demonstration of a Custom Robot
using C# and CoppeliaSim. International Journal of
Case Studies in Business, IT, and Education (IJCSBE), 5(1),
78-87. DOI: http://doi.org/10.5281/zenodo.4755778.



World Wide Journal of Multidisciplinary Research and Development

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Chakraborty, S., & Aithal, P. S., (2023). MVVM
Demonstration Using C# WPF-. International Journal of
Applied Engineering and Management Letters
(JAEML), 7(2), 1-14. DOl:
https://doi.org/10.5281/zenodo.7538711

Chakraborty, S., & Aithal, P. S. (2023). Let Us Create
A Lambda Function for Our 10T Device In The AWS
Cloud Using C#. International Journal of Management,
Technology, and Social Sciences (IJMTS), 8(2), 145-
155. DOI: https://doi.org/10.5281/zenodo.7995727
Chakraborty, S., & Aithal, P. S., (2022). How to make
0T in C# using Sinric Pro. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
6(2), 523-530. DOl:
https://doi.org/10.5281/zenodo.7335167

Chakraborty, S., & Aithal, P. S., (2022). Virtual loT
Device in C# WPF Using Sinric Pro. International
Journal of Applied Engineering and Management
Letters (NAEML), 6(2), 307-313. DOI:
https://doi.org/10.5281/zenodo.7473766

Chakraborty, S. & Aithal, P. S. (2023). Let Us Create
an Alexa Skill for Our loT Device Inside the AWS
Cloud. International Journal of Case Studies in
Business, IT, and Education (IJCSBE), 7(2), 214-225.
DOI: https://doi.org/10.5281/zenodo.7940237
Chakraborty, Sudip, & Aithal, P. S., (2021). Forward
Kinematics Demonstration of 6DF Robot using
CoppeliaSim and C#. International Journal of Applied
Engineering and Management Letters (IJAEML), 5(1),
29-37. DOI: http://doi.org/10.5281/zen0do.4680570.
Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
a Physical 10T Device Using AWS and ESP Module.
International Journal of Management, Technology, and
Social Sciences (IJMTS), 8(1), 224-233. DOI:
https://doi.org/10.5281/zenodo.7779097

Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
An 10T Inside the AWS Cloud. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
7(1), 211-219. DOI:
https://doi.org/10.5281/zenodo.7726980

Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
Multiple IoT Device Controller Using AWS, ESP32
And C#. International Journal of Applied Engineering
and Management Letters (IJAEML), 7(2), 27-34. DOI:
https://doi.org/10.5281/zenodo.7857660

Chakraborty, Sudip, & Aithal, P. S., (2021). A Custom
Robotic ARM in CoppeliaSim. International Journal of
Applied Engineering and Management Letters
(JAEML), 5(1), 38-50. DOl:
http://doi.org/10.5281/zenodo.4700297.

Chakraborty, Sudip, & Aithal, P. S., (2021). Forward
and Inverse Kinematics Demonstration using RoboDK
and C#. International Journal of Applied Engineering
and Management Letters (IJAEML), 5(1), 97-105.
DOI: http://doi.org/10.5281/zenod0.4939986.
Chakraborty, S., & Aithal, P. S., (2022). A Practical
Approach To GIT Using Bitbucket, GitHub and
SourceTree. International Journal of  Applied
Engineering and Management Letters (IJAEML), 6(2),
254-263. DOI:
https://doi.org/10.5281/zenodo.7262771

Chakraborty, S. & Aithal, P. S. (2024). WhatsApp
Based Notification on Low Battery Water Level Using
ESP Module and TextMeBOT. International Journal of

~16~

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Case Studies in Business, IT, and Education (IJCSBE),
8(1), 291-309. DOl:
https://doi.org/10.5281/zenodo.10835097
Chakraborty, S. & Aithal, P. S. (2024). Go Green:
ReUse LED Tube Light and Make it WhatsApp
Enabled Using ESP Module, Twilio, and ThingESP.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 8(2), 296-310. DOI:
https://doi.org/10.5281/zenodo.11204974
Chakraborty, S. & Aithal, P. S. (2024). Let Us Build a
MQTT Pub-Sub Client In C# For loT Research.
International Journal of Management, Technology, and
Social Sciences (IJMTS), 9(1), 104-114. DOI:
https://doi.org/10.5281/zenodo.10603409
Chakraborty, S. & Aithal, P. S. (2024). Autonomous
Fever Monitoring System For Child Using Arduino,
ESP8266, WordPress, C# And Alexa. International
Journal of Case Studies in Business, IT, and Education
(JCSBE), 8(2), 135-144. DOI:
https://doi.org/10.5281/zenodo.10710079
Chakraborty, S. & Aithal, P. S. (2024). Smart LPG
Leakage Monitoring and Control System Using Gas
Sensor (MQ-X), AWS IloT, and ESP Module.
International Journal of Applied Engineering and
Management Letters (IJAEML), 8(1), 101-109. DOI:
https://doi.org/10.5281/zenodo.10718875
Chakraborty, S., & Aithal, P. S. (2024).
Communication Channels Review For ESP Module
Using Arduino IDE And NodeMCU. International
Journal of Applied Engineering and Management
Letters (JAEML), 8(1), 1-14. DOI:
https://doi.org/10.5281/zen0do.10562843
Chakraborty, S., & Aithal, P. S. (2023). CRUD
Operation on WordPress Database Using C# SQL
Client. International Journal of Case Studies in
Business, IT, and Education (IJCSBE), 7(4), 138-149.
DOI: https://doi.org/10.5281/zen0do0.10162719
Chakraborty, S., & Aithal, P. S., (2023). CRUD
Operation On WordPress Database Using C# And
REST API. International Journal of Applied
Engineering and Management Letters (IJAEML), 7(4),
130-138. DOI:
https://doi.org/10.5281/zenodo.10197134
Chakraborty, S., & Aithal, P. S., (2023). CRUD
Operation on WordPress Posts From C# over REST
API.  International Journal of Management,
Technology, and Social Sciences (IJMTS), 8(4), 223-
231. DOI: https://doi.org/10.5281/zenodo.10264407
Chakraborty, S. & Aithal, P. S. (2023). CRUD
Operation On WordPress Custom Post Type (CPT)
From C# Over REST API. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
7(4), 323-331. DOI:
https://doi.org/10.5281/zenodo.10408545
Chakraborty, S. & Aithal, P. S. (2023). Let Us Build a
WordPress Custom Post Type (CPT). International
Journal of Applied Engineering and Management
Letters  (IJAEML), 7(4), 259-266. DOI:
https://doi.org/10.5281/zenodo.10440842
Chakraborty, S. & Aithal, P. S. (2024). Let Us Manage
BP Monitor Data Using WordPress Server and C#.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 8(1), 1-9. DOI:
https://doi.org/10.5281/zenodo.10551926



World Wide Journal of Multidisciplinary Research and Development

53.

54.

55.

56.

57.

58.

59.

60.

Chakraborty, S. & Aithal, P. S. (2024). Don’t Worry;
Al will Take Care of Your Sweet Home. International
Journal of Case Studies in Business, IT, and Education
(IJCSBE), 8(1), 240-250. DOl:
https://doi.org/10.5281/zenodo.10780905
Chakraborty, S. & Aithal, P. S. (2024). Al Bedroom.
International Journal of Applied Engineering and
Management Letters (IJAEML), 8(1), 110-119. DOI:
https://doi.org/10.5281/zenodo.10780920
Chakraborty, S., & Aithal, P. S. (2023). How To
Create Our Custom Model in CoppeliaSim From 3D
File. International Journal of Applied Engineering and
Management Letters (IJAEML), 7(2), 164-174. DOI:
https://doi.org/10.5281/zenodo.8117666

Chakraborty, S., & Aithal, P. S. (2023). Smart Home
Simulation in CoppeliaSim Using C# Through
WebSocket. International Journal of Applied
Engineering and Management Letters (IJAEML), 7(2),
134-143. DOI:
https://doi.org/10.5281/zenodo.8075717

Chakraborty, S., & Aithal, P. S. (2023). Automated
Test Equipment Simulation In CoppeliaSim Using C#
Over  WebSocket. International  Journal  of
Management, Technology, and Social Sciences
(IMTS), 8(2), 284-291. DOl:
https://doi.org/10.5281/zenodo.8117650

Chakraborty, S., & Aithal, P. S. (2023). Industrial
Automation Debug Message Display Over Modbus
RTU Using C#. International Journal of Management,
Technology, and Social Sciences (IJMTS), 8(2), 305-
313. DOI: https://doi.org/10.5281/zen0d0.8139709
Chakraborty, S., & Aithal, P. S. (2023). Modbus Data
Provider for Automation Researcher Using C#.
International Journal of Case Studies in Business, IT,
and  Education (IJCSBE), 7(3), 1-7. DOI:
https://doi.org/10.5281/zenodo.8162680

Sudip Chakraborty, & Aithal, P. S., (2021).
Demonstration of Modbus Protocol for Robot
Communication Using C#. International Journal of
Applied Engineering and Management Letters
(JAEML), 5(2), 119-131. DOI:
https://doi.org/10.5281/zenodo0.5709235

~17~



