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Abstract— Blockchain technology, a trending 

buzz word after the tremendous success of 

bitcoin, an immutable ledger in blockchain 

makes the transaction in a decentralized manner. 

In the past decade, distributed ledger technology 

has evolved and become viable for various 

applications from different fields. This paper 

presents a comprehensive classification of 

blockchain-enabled applications across diverse 

sectors such as supply chain, finance, healthcare, 

e-voting, and supply chain management, and we 

establish key themes, trends, and emerging areas 

for research. 
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1. INTRODUCTION 

Blockchain technology first came to prominence 

in early 2009 by Satoshi Nakamoto, through the 

cryptocurrency bitcoin(BTC). Since then BTC has 

flourished. However, blockchain, the technology 

that underpins BTC, could, according to swan, have 

far-ranging consequences for all aspects of modern 

society. An important aspect of blockchain is that 

they also include algorithms that provide a secure 

mechanism for electronic collaboration without 

relying upon a central authority for trust. 

Additionally, blockchain has the ability to execute 

autonomous scripts. That is the concept of smart 

contracts; data-driven code that can represent 

verifiable application logic and help automate a 

system’s rule set [1]. 

Since blockchains have no centralized control but 

are maintained according to decentralized consensus 

models, applications on blockchains actually belong 

to decentralized applications (DApp for short), a 

special type of software where the application 

execution is not controlled by a single entity. 

In history, DApps usually refer to applications 

that run on the Peer-to-Peer (P2P) network of 

computers rather than a single centralized computer. 

Many famous DApps have ever been developed and 

widely spread, such as BitTorrent for file sharing, 

BitMessage for instant messaging, and Popcorn 

Time for video streaming. Blockchains provide a 

general computations abstraction via the mechanism 

of smart contracts, making it easy to develop DApps 

for various application contexts. [2]. 

 

 Fig. 1 Illustration of a DApp that uses a blockchain 

with smart contracts combined with the pillars of 

Swarm and Whisper. 

Decentralized applications are a type of software 

that communicates with the blockchain, which 

manages the state of all network actors. The 

interface of the decentralized applications looks 

similar to any website or mobile app today. In Fig. 1 

the smart contract constitutes the core logic of a 

decentralized application. Smart contracts are 

integral building blocks of blockchains, that handle 

information from external devices, sensors, or 

events and help the blockchain manage the state of 

all network actors. The frontend of a decentralized 

application represents what you see, and the 

backend represents the entire business logic. [3] 

DApps create an advanced open-source software 

ecosystem that is both secure and strong. And it 

allows developers to create new online tools, many 

of which have piqued the interest of global business 

markets.  

“DApps will pool resources across numerous 

machines globally,” said Juniper senior analyst 

Lauren Foye. “The results are applications that do 

not belong to a sole entity, [but] rather are 

community-driven.” [4] 
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2.CLASSIFICATION OF APPLICATIONS 

In this work, we propose an application-oriented 

classification. Most authors classify blockchain 

applications into financial and non-financial ones 

(Crosby et al., 2016) since cryptocurrencies 

represent a considerable percentage of the existing 

blockchain networks. It fits better with current 

blockchain developments and illustrates with high 

fidelity of the future blockchain trends. Therefore, 

taking into account the actual and forthcoming 

heterogeneity of blockchain solutions, we present a 

more comprehensive and in-depth classification of 

blockchain-based applications, which is graphically 

represented in Fig. 2. 

 
Fig. 2 Mind map abstraction of the different types 

of blockchain applications. 

 In the following subsections, we provide a sound 

classification of the available blockchain-enabled 

applications based on the analysis of the available 

literature. [5] 

3. FINANCE 

Finance was another major category aggregated 

from the literature review, with 11 (around 7%) out 

of 151 articles studied the interaction between 

finance and blockchain applications [6]. Blockchain 

technology is applied to a wide variety of financial 

fields, including business services, settlement of 

financial assets, prediction markets, and economic 

transactions. 

There are many benefits posed by the Blockchain 

framework in relation to the banking industry with 

regard to improve transaction processing and 

performance. Specifically, the Blockchain 

framework can assist governments in setting up a 

single account structure that would automate the 

processing and balance of fund accounts thereby 

reducing idle cash balances, unnecessary borrowing 

costs as well as reducing costs on central banks 

through improved liquidity [6]. 

However, studies should consider the 

disadvantage faced by blockchain and other novel 

systems with regard to proliferation and acceptance 

when compared to traditional methods. 

Furthermore, the increased transaction speed and 

capability to engage in instant transactions have 

increased dramatically in countries where 

technologies such as Pay Pass, Apple Pay, Google 

Pay as well as others have been implemented. This 

implies that absent the added anonymity and 

security, the main advantage of blockchain directly 

to consumers will be its implications to international 

transfers and trade. [6] 

 

4. DIGITAL VOTING 

Internet voting firstly introduced in the US in 

2000. Fourteen countries have now used Internet 

voting. In India, Gujarat started online voting. All 

six municipal corporations of Gujarat: Ahmedabad, 

Vadodara, Surat, Rajkot, Bhavnagar, and Jamnagar 

offering online voting [7]. For several years e-voting 

has been considered a promising and inevitable 

development that could speed up voting processes, 

simplify and reduce the cost of elections, and the 

development of stronger democracies. 

Decentralized voting systems such as 

BitCongress (Deitz, 2014) and Liquid Democracy 

(Schiener, 2014) propose frameworks to enforce 

distributed decision-making. Futarchy (Hanson, 

2013) is a voting system where participants propose 

topics and possible strategies to achieve them in a 

two-step fashion. More concretely, participants 

support policies, depending on whether the 

prediction/betting markets optimize the general 

revenue for them (e.g. benefits in case of a private 

company or GDP in the case of a country). In 

general, blockchain technology offers an open-

source, peer-to-peer, decentralized and 

independently verifiable network to gain the 

confidence required by voters and election 

organizers (Noizat, 2015; Kubjas, 2017; Meter, 

2017; Hsiao et al., 2018) while being consistent with 

domestic legislation (Schulz and Schafer, 2017). [5] 

5. SUPPLY CHAIN MANAGEMENT 

Blockchains are, potentially, disruptive 

technology for the design, organization, operations, 

and general management of supply chains. 

Blockchain’s ability to guarantee the reliability, 
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traceability, and authenticity of the information, 

along with smart contractual relationships for a 

trustless environment all portend a major rethinking 

of supply chains and supply chain management. 

 
Fig .3 Supply chain transformation. 

How blockchain functions within the context of 

the supply chain are still open to interpretation and 

development. Unlike bitcoin and other financial 

blockchain applications that may be public; 

blockchain-based supply chain networks may 

require a closed, private, permissioned blockchain 

with multiple, limited players. But, the door may 

still be open for a more public set of relationships. 

Determination of the Privacy level is one of the 

initial decisions. Fig. 3 shows a general graphic of 

one traditional supply chain transformation to a 

blockchain-based supply chain. [8] 

 

6.HEALTHCARE MANAGEMENT 

In healthcare, interoperability has traditionally 

been focused on data exchange between business 

entities, for example, various hospital systems. 

However, in recent times, there has been a push 

towards patient-driven interoperability, in which 

health data exchange is patient-mediated and 

patient-driven. Patient-centric interoperability 

brings with it new challenges and requirements 

around security and privacy, technology, incentives, 

and governance that must be addressed for this type 

of data sharing to succeed at scale. Blockchain is one 

such novel technology that could have a role in 

improving interoperability. It plays a vital role in 

health care given its emphasis on sharing, 

distribution, and encryption. In particular, newer 

blockchain efforts, smart contracts, second-layer 

systems, permissioned blockchains further the 

potential health care use-cases, and there has been 

no shortage of hype surrounding the potential of the 

technology within healthcare. Fig. 4 illustrates the 

patient-hospital interaction in healthcare using 

blockchain technology [10]  

 

Fig.4 Blockchain Process in Healthcare  

The healthcare interoperability landscape is 

generally revolving around entities, like hospitals, 

private clinics, and pharmacies, and data is typically 

created and stored within the information system 

that creates it. blockchain technology can allow 

multiple stakeholders to agree, at regular intervals, 

about the true state of shared data. Such shared data 

can represent credentials and attributes of 

transactions, information about individuals, entities, 

etc. blockchain can offer different degrees of 

privacy and anonymity, transparency, and 

immutability of the records. Blockchain could 

provide an important catalyst for improving data 

exchange, particularly for patient-driven 

interoperability. [9] 

 

7.CONCLUSION 

In recent years, attention has grown towards 

using blockchain technology. This paper explained 

the recent developments in applications of 

blockchain technology in various domains. 

Blockchain-based applications are being widely 

deployed and show huge potential across domains.  

It provides privacy, interoperability, validation, and 

authentication. However, many issues have yet to be 

addressed. By doing so, blockchains will become 

not only more scalable and efficient but more 

durable as well. In this topic, a systematic review of 

various consensus applications related to the 
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distributed ledger were discussed and highlighted its 

basic ideas, and challenges. 
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