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Economic Dimensions of Blockchain Technology:
In the Context of Extention of Cryptocurrencies
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Abstract--- While the most conspicuous applications are spoken to by virtual monetary forms (particularly
Bitcoin) and other money related innovation arrangements (FinTech), blockchain innovation is an amazing new
apparatus that has critical problematic potential - both from financial and legitimate viewpoint. Private speculators,
yet in addition administrative establishments concentrate on this complex conveyed record innovation which is
viewed as a historic answer for long-standing issues in customary profoundly brought together frameworks having a
place with people in general and private part. In any case, blockchain innovation faces some vital difficulties —
principally with respect to adaptability, security, administrative vulnerabilities, plans of action and

institutionalization.

Keywords--- Blockchain Technology, FinTech, Distributed Ledger Technology, Smart Contracts, Blockchain

Regulation.

l. INTRODUCTION

The publicity around digital forms of money like Bitcoin has to some degree blurred in the consequence of the
most recent critical esteem vacillations of the most prominent virtual monetary standards and the implementation of
new administrative measures - in this manner, the inquiry emerges: what will occur later on with these new
advancements. The center advancements behind virtual monetary forms like Bitcoin and FinTech Solutions can be
assembled under the idea of blockchain-based Distributed Ledger Technology (DLT). Satoshi Nakamoto, the maker
of Bitcoin, clarified the innovation in his 2008 white paper "Bitcoin: A Peer-to-Peer Electronic Cash System" as an
"electronic installment framework dependent on cryptographic confirmation rather than trust, enabling any two
consenting partakers to execute legitimately with one another without the requirement for a confided in outsider (Dr.
Valliappan, 2019).

Exchanges that are computationally unrealistic to invert would shield venders from extortion, and routine escrow
instruments could without much of a stretch be actualized to ensure purchasers”. (Nakamoto, 2008). As indicated by
the World Bank 2017 DLT report, albeit at first simply observed as the base innovation of the virtual money Bitcoin,
Blockchain-based DLT "has an assortment of potential applications past the thin domain of computerized monetary
forms and digital forms of money", and therefore, "DLT could have applications in cross-fringe installments,

budgetary markets framework in the securities markets, and in insurance libraries" (IBRD - World Bank, 2017).

It is Because of a progression of vital conceivable advantages over regular unified records and shared records,
(for example, "decentralization and disintermediation, more prominent straightforwardness and simpler auditability,

gains in speed and effectiveness, cost decreases, and robotization and programmability"), the World Bank thinks
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about that future use instances of DLT won't be limited to FinTech applications and will incorporate "computerized
character items, (for example, national ID, birth, marriage and passing records) or construct sealed, decentralized
records of stream of products and materials over an inventory network by utilizing confided in partners to approve
streams and developments”. (IBRD - World Bank, 2017). Additionally, Deloitte's 2018 study of more than one
thousand blockchain-proficient administrators overall demonstrates that "Blockchain is at an enunciation point, with
energy moving from an attention on learning and investigating the capability of the innovation to recognizing and

building reasonable business applications" (Valliappan, 2019).

The report likewise stresses a vital administrative basic of Blockchain-based DLT execution: "This is a plan of
action change where organizations need to concentrate on something other than a strong evidence of idea for usage.
Since blockchain, when appropriately executed, ought to on a very basic level change how a business works, it
impacts the whole association, making new assessment and digital ramifications alongside an assortment of

administration and administrative issues that should be tended to" (Deloitte, 2018).

. KEY COMPONENTS OF BLOCKCHAIN TECHNOLOGY
Another essential worldwide association - the GSMA (which advocates the interests of portable administrators

comprehensively, speaking to "in excess of 750 administrators with more than 350 organizations in the more
extensive versatile environment, including handset and gadget producers, programming organizations, hardware
suppliers and web organizations, just as associations in neighboring industry divisions" - as per the GSMA corporate
site at www.gsma.com) believes a Blockchain to be "a straight type of a disseminated record made out of permanent
squares of information, each square containing a rundown of exchanges and a one of a kind reference to its ancestor

square".

While "solid cryptographic methods are utilized to keep up uprightness between each square and its antecedent",
in this manner empowering everybody - having the best possible authorizations - to appropriate and approve the
Blockchain (GSMA, 2018 - "DLT, Blockchains and Identity 2018" report). As per the 2017 DLT report of the
International Bank for Reconstruction and Development (IBRD - World Bank, 2017), we ought to separate between
"Shared Ledgers" (SL), "Dispersed Ledgers" (DL) and "Blockchain™: In this specific situation, the World Bank
characterizes a Blockchain as "a specific kind of information structure utilized in some appropriated records which
stores and transmits information in bundles called 'hinders' that are associated with one another in an advanced
‘chain’ "' - using "cryptographic and algorithmic techniques to record and synchronize information over a system in a
permanent way" (IBRD - World Bank, 2017).

In its "DLT, Blockchains and Identity” 2018 report, the GSMA additionally groups Blockchain types as per
particular consent models - as exhibited in Figure 1 and distinguishes the primary qualities that separate Blockchains

from other Distributed Ledgers:

1.Cryptography: a wide assortment of cryptographic capacities are utilized, including hashing calculations;
2.Peer to peer: comprise of a distributed disclosure and synchronization component;
3.Consensus: calculations that decide the succession and legitimacy of exchanges;

4.Ledger: rundown of exchanges that are packaged together in cryptographically connected squares;
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5.Validity standards: the system rule set figures out what exchanges are viewed as legitimate and how the record
gets refreshed, and so on.;

6.Crypto financial aspects: a mix of cryptography and financial matters (amusement hypothesis) that ensures all
on-screen characters in a decentralized framework are boosted to stay fair."

Read Write Commit Examples
Open ecosystems, e.g.
Public permission-less Open to anyone Anyone Anyone Bitcoin, Ethereum
z All or subset
E Public permissioned Open to anyene “":{i‘:i"’“n‘t’s of autherised giperl‘:";’;:;r:em' €.
o paricipa participants RS,
Multiple companies within or
Restricted to an . All or subset
Consortium authorised set of Authorised of authorised ac oo
£ ER ; ; participants Hyperledger or Corda
ra":lrig::ag:r Internal enterprise solutions
Private permissioned imited set of Metwork Metwork within industries
(‘enterprise’) : operator only operator only
= authorised Ripple
@ nodes
S

Fig. 1: Types of Blockchain — according to GSMA 2018 (Source: “DLT, Blockchains and Identity - 2018” report)
Similarly, two general classes of Blockchains can be found in the 2017 DLT report of the International Bank for
Reconstruction and Development (IBRD - World Bank, 2017), which recognizes Public (open) Blockchains (like
Bitcoin and Ethereum), and Permissioned Blockchains (like R3's Corda and Hyperledger Fabric), further depicting
the principle highlights of every classification (by considering the accompanying viewpoints: Central gathering,
Access, Level of Trust, Openness, Security Speed, Identity, Consensus, Asset, Legal proprietorship) (Valliappan,
2019).

Central party No central owner or administrator Has some degree of external administration
or control
Access Anyone can join Only pre-selected participants can join the
network
Level of Trust Network members are not required to trust Higher :legree of trust among members
each other liab
could al er me ledger)
Openness Ledger is open & transparent - shared Different degrees of openness and
between all network members transparency of the ledger are possible
Security Secunty through wide distribution in a large  Security through access control combined
scale network with DLT in smaller scale networks
Speed Slower transaction processing restricts Faster transaction processing allows for
transaction volume higher transaction volume
Identity User identity anonymous of protected by Identity verification typically required by
pseudonyms owner/administrator
Consensus Difficult proof-of-work required as Variety of consensus mechanisms
consensus machanism possible (typically less difficult & less
costly than proof-of-work in permissioniess
blockchains)
Asset Typicaily: native cryplocurrencies. But Any assel
implementations are possible where a
token is used which can represent any
asset
Legal ownership Legal concems over lack of ownership Greater legal clarity over ownership as
no legal enlity owns or controls the iedget ownerfadministrator is lypically a Iegai entity
Examples Bitcoin, Ethersum R3's Corda, Hyperledger Fabric

Fig. 2: Public (open) Blockchains and Permissioned Blockchains
Source: “Distributed Ledger Technology (DLT) and Blockchain™ report - IBRD - World Bank, 2017)
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In the 2017 white paper of the International Development Research Center (IDRC) entitled "Blockchain -
Unpacking the problematic capability of blockchain innovation for human improvement”, Zambrano distinguishes
the accompanying key players of Blockchain frameworks: "Center engineers (have compose access to the source
code), Full hubs (have forward-thinking duplicates of the blockchain, approve new squares and proliferate them over
the system), Miners (are committed to running evidence of work), End clients (utilize the system to do their
exchanges by utilizing customer or wallet programming), [and] Service hubs, (for example, wallets, stockpiling,

trades, and cloud administrations)" (Zambrano, 2017).

The working plan of Blockchain innovation is graphically spoken to in Figure 3 and the technique how records
or lines are interlinked is likewise clarified: Every new component in the open database comes as a "square of
exchanges" with an unmistakable identifier and it is interlinked with the past one — accordingly being "an offspring
of the past square in this manner making a legitimate chain between squares”. Zambrano (2017) stresses that: "Each
square interesting identifier is utilized to create the remarkable identifier of the following square (Valliappan, 2019).
This makes a chain of connected squares, or a blockchain, where changing the substance or the request of the lines is
for all intents and purposes outlandish. Any square is along these lines the scientific offspring of the past one. The
main special case here is the purported "beginning square," the primary square or line in the information"
(Zambrano, 2017).

Transaction Transactions are bundled in blocks
INTERACTION BETWEEN PEERS to be added to the chain
¢ i
= +H
. Proof of work
Proof of work validation
DISTRIBUTED TRUST
° |
L@ |
FEE
am
o & |
_°_|
MNew block is added to the chain
AN DEN EEm EEE SEN EEEm LEm .
EEE EEN EEE NN EEE EEE EEE )
il EEN YEE = Il EEE EEE | [N BroSdeaits t kel

Fig. 3: Functioning scheme of Blockchain technology (Source: Zambrano, 2017)

I1l.  EcoNoMIC DIMENSIONS: BLOCKCHAIN AND DLT APPLICATIONS
As indicated by Deloitte (2018), the account of Blockchain and DLT Applications could be setting out toward a

cheerful consummation - as the scholastic speculations of a couple of years back are step by step turning into a
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reality and the studied officials "see extraordinary incentive in blockchain's capability to rehash forms over the
business esteem chain as greater venture is made in recognizing and building up a more extensive scope of

utilization cases".
3.1. Exponential Technology of Blockchain and DLT Applications

In their 2017 Harvard Business Review article entitled "The Truth About Blockchain", educators Marco lansiti
and Karim R. Lakhani think about that a portion of the dangers and wasteful aspects created by the worldwide
monetary component could be handled through Blockchain innovation (lansiti and Lakhani, 2017): "Contracts,
exchanges, and the records of them are among the characterizing structures in our monetary, legitimate, and political
frameworks. And yet these basic apparatuses and the organizations shaped to oversee them have not stayed aware of
the economy's advanced change (Valliappan, 2019). They're similar to a surge hour gridlock catching a Formula 1
race vehicle. In a computerized world, the manner in which we manage and keep up regulatory control needs to

change.

Furthermore, in spite of the fact that Blockchain innovation may not substitute the present market structure and
framework in all respects rapidly, as per an innovation brief distributed by the National University of Singapore in
2018, it is vital to dissect how, later on, Blockchain advances could empower exchanges between untrusted parties
disposing of the prerequisite of a focal expert or certain middle people - with noteworthy results: "This could help
quicken the computerized economy, which at present is hampered by the present market framework and necessities
a monstrous system of confided in outsider go-betweens, including money related organizations, law offices,
administrative bodies, and so forth. Bitcoin, as the main use instance of blockchain innovation, has given us a look

at a future with a decentralized worldwide record.

While the Internet has democratized data, blockchain could, later on, democratize trust”. (National University of
Singapore, 2018). Also, the recently created Smart Contracts dependent on the Blockchain take into account the first
run through genuine P2P exchanges without an agent and can possibly change numerous off the current
conventional business and authoritative procedures starting from the earliest stage. Along these lines, the most
affected by this transformation are banks, insurance agencies and each one of those experts that supply, chronicle,
check, confirm, patent, and permit data (Valliappan, 2019). By and by, customary dissemination chains are
additionally disturbed in light of the fact that the Blockchain can possibly rebuild conventional financial generation
and dispersion chains, by Killing the brokers and go-betweens, while likewise taking into account altogether

expanded straightforwardness.

Besides, Blockchain could likewise turn into a base-innovation answer for another 4.0 dimension of the great
Industry, and - through their robotized contract preparing power - Smart Contracts dependent on Blockchain could
speak to a productive arrangement in an Internet of Things (loT) world, in which Machine-to-Machine
correspondence and exchange are basic (Valliappan, 2019). Different creators likewise concur that, while
administrators in the money related administrations division are driving the route in embracing Blockchain (Deloitte,
2018), there are an expanding number of developing disruptors inside every part, testing conventional plans of

action with the utilization of Blockchain in different "non-fiscal frameworks, for example, in web based casting a
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ballot, decentralized informing, circulated distributed storage frameworks, confirmation of-area, medicinal services"
and so on. (Mahdi and Maaruf, 2018). Basically, Blockchain is a mind boggling record framework, a multipurpose
innovation that "can record budgetary exchanges, store restorative records, or even track the stream of merchandise,
data, and installments through a production network". Blockchain - joined with a strong use case - can work as a sort
of "Trust-as - a-Service (TaaS) to biological community members"” (having all the earmarks of being the perfect

"Trust Machine" worldview).

In a general sense, "it's all the more a plan of action empowering agent than an innovation" (Deloitte, 2018). In
an loT biological system, the greater part of the correspondence is as Machine-to-Machine (M2M) connections. In
this manner, substantiating trust among the taking an interest machines is a major test and Blockchain may work as
an impetus in such manner by permitting improved versatility, security, dependability (through dispensing with the
Single Point of Failure - SPF defenselessness) and protection (by executing hashing methods) (Mahdi and Maaruf
2018). Besides, the rundown in Figure 4 explained by IBRD - World Bank in 2017 offers a thorough diagram of
DLT Applications.

Financial Sector Applications

Money & Payments Digital currencies

Payment authorization, clearance & setfiement

International remittances and cross-border payments (altemative to correspondent banking)
Foreign exchange

Micropayments

Financial Services
& Infrastructure

Capital markets: digital issuance, trading & settlements of securities
Commodities trading

(beyond payments) + Notarization services (e.g. for mortgages)
= Collateral registries
+ Movable asset registries
» Syndicated loans
+ Crowdfunding (as initial coin offerings)
= Insurance (in combination with smart contracts) for automating insurance payouts and
validation of occurrence of insured event
Collateral registri « Land registries, property titles & other collateral registries
and ownership
registers
Internal systems = Replacing internal ledgers maintained by large, muitinational financial service providers
of financial service that record information across different departments, subsidiaries, or geographies
providers
DLT-based applications in other
Identity + Digital identity platforms®
= Storing personal records: birth, mamiage & death certificates
Trade & Commerce Supply chain manag it (mar it of inventory and disputes)
Product provenance & authenticity (e.g. artworks, pharmaceuticals, diamonds)
Trade finance

Post-trade processing
Rewards & loyally programs
Invoice management
Intellectual property registration
Internet of Things

R

.

Agriculture Financial services in the agricultural sector like insurance, crop finance and warehouse receipts
Provenance of cash crops

+ Safety net programs related to delivery of seeds, fertilizers and other agricultural inputs

.

Governance E-voting systems

E-Residence

Gaovernment record-keeping, e.g. criminal records
Reducing fraud and error in government payments
Reducing tax fraud

Protection of critical infrastructure against cyberattacks

e e s s

Healthcare

Electronic medical records

.

Humanitarian & Aid Tracking delivery & distribution of food, vaccinations, medications, etc.

« Tracking distribution and expenditure of aid money

Fig. 4: Overview of DLT Applications
Source: IBRD - World Bank, 2017 - “Distributed Ledger Technology - DLT and Blockchain™)
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Ultimately, in Figure 5, Hackius and Petersen (2017) uncover Blockchain's potential by looking at the
possibilities of Blockchain for coordinations and Supply Chain Management (SCM) through showing four huge
thoughts as use case ideal models right now investigated in both hypothesis and practice, "out of a yet unmapped

ocean of opportunities":

1) Straightforwardness Paperwork Processing (for example substituting paper-based cargo archives like the bill
of filling);

2) Recognize Counterfeit Products (for example fake medication);

3) Encourage Origin Tracking (for example in the sustenance store network); and

4) Work the Internet of Things (for example about coordination’s articles' sensors and the status of a shipment).

Global container shipping still involves a lot of
paperwork — costing time and money. Also,

paper-based freight documents like the bill of
lading are prone to loss, tampering, and fraud.

Counterfeit medicine is a growing problem for
pharmacy supply chains. This especially pertains
to expensive, innovative medicine like cancer
drugs. Pharmacies have to make sure to sell “the
right thing” to the consumers.

z

Identify Counterfeit Products
@ . g yah s -"i‘_“ﬂ"" In the food supply chain, foodborne out-breaks
P 1. < are a challenge for retailers. They have to get a

e b - quick overview of where the food came from
7% 2] and which other products are also affected and

Y ek o
Facilitate Origin Tracking have to be removed from the stores.

“e More and more logistics objects are equipped

. with sensors that generate data along the
supply chain —e.g. about the status of a
shipment. This data has to be stored in an
Operate the Internet of Things immutable, accessible way.

Fig. 5: Overview of SCM Use Case Exemplars (Source: Hackius and Petersen, 2017)
3.2. Interactions of Blockchain and DLT Applications with Policy and Regulation

The discoveries of the 2016 "Appropriated Ledger Technology: past square chain" report expounded by the UK
Government Chief Scientific Adviser Sir Mark Walport demonstrate that: “Both the lawful and the advanced circles
are administered by standards, however the idea of these principles is extraordinary. In a computerized situation, the
two laws (lawful code) and programming/equipment (specialized code) control movement. The effect of both must

be considered in setting out guidelines that spread disseminated record frameworks." (Walport, 2016).

Furthermore, as per the Law Society's Research Unit (2017), "blockchain-based monetary forms present
numerous lawful and administrative difficulties including shopper assurance systems, implementation techniques
and conceivable outcomes for taking part in illicit exercises, for example, tax avoidance and the clearance of
unlawful merchandise", while the basic legitimate concerns are connected primarily to: information security, lawful
purview (servers and the hubs can be situated in different wards far and wide, presenting complex jurisdictional
issues); obligation (failure to control and stop the working of open blockchains); lawful status of Decentralized
Autonomous Organizations as substances (what lawful status appends to DAQOs?); and the lawful enforceability of
savvy contracts (for example ideas, for example, 'offer' and 'acknowledgment’, ‘conviction' and ‘thought', are

probably not going to be significant to many coded programs - since shrewd contracts are pre-composed PC codes).
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Thus, as a wide - going administrative reaction to Blockchain (overall) does not exist yet, the OECD, in its report
"Blockchain Technology and Corporate Governance Technology, Markets, Regulation and Corporate Governance"
from 2018, stresses the need to adjust the conventional strategies for guideline to the new computerized substances:
For securing more extensive social premiums, controllers might need to gather charges, indict violations, and
diminish the utilization of a dispersed record for crimes, while ensuring that the new framework is flexible against
fundamental dangers and market disappointment. This guideline can be executed through lawful code (for example
authorizing lawful commitments on proprietors of a permissioned disseminated record framework or directing an
permissioned framework like Bitcoin by focusing on managing the organizations that execute with Bitcoin, for
example, trades and wallet suppliers - shielding consistence with hostile to illegal tax avoidance rules), or through
specialized code (incorporating programming and conventions explained by the open part) (Walport, 2016). While
the setting is diverse and administrative reactions are regularly juvenile, it gives the idea that three kinds of
administrative situating can be distinguished (OECD, 2018): - "Study-and-Wait-and-See (most controllers are in this
position - attempting to conceptualize and comprehend the potential essential and transformational ramifications of

blockchains for economies and social orders)";

"New enactment and guideline (for example France permits blockchain records for crowdfunding records. A few
states in the USA have instituted laws on brilliant contracts, blockchain-based computerized marks, and on
blockchain records as legitimate evidence.)";

"Direction and sandboxing (a few locales [...] have given administrative direction of how new innovations fit
into existing lawful structures and to give sandboxing openings [...] a legitimately sheltered condition (regularly
through some administrative exclusions) for blockchain designers to test their items executed on a controlled scale
for a restricted timeframe and under close supervision." - for example in Canada, UK, Australia, Singapore,
Switzerland, and the EU). The OECD examine underscores that a standout amongst the most essential
administrative activities is driven by the International Organization for Standardization (1SO) - through Standards
Australia, which has set up a team taking a shot at inner blockchain norms and furthermore on gauges about the
interoperability of independent blockchains (inside ISO/TC 307 standard). Despite building particulars,
institutionalization should cover three basic zones: Terminology; Architecture (particularly with respect to
conventions of information stockpiling, information dispersion and access rights, accord, and shrewd contract
abilities); and Governance (for example methodology and principles on how a blockchain is started and oversaw; on
"arrange participation, the board of authorizations, exchange legitimacy, issuance of new resources and their
tokenization, question goals, programming refreshes, administrative announcing, and assurance against digital
dangers" and so forth.) (OECD, 2018).

IV.  CONCLUSION
In light of their center reasoning of appropriated agreement, open source, straightforwardness, and network,

Blockchain and Distributed Ledger Technologies can possibly be significantly problematic and speak to a

considerable test to existing business and administration models, prodding momentous changes in business
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structures, and notwithstanding producing broad changes in the manner by which the economy and society itself is

sorted out and represented.
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