326 Economics: Yesterday, Today and Tomorrow. 2024, Vol. 14, Is. 8A

uDC 33
On the relevance of the introduction of smart contracts in the road
industry of the region

ru/

Evgenii A. Kravchenko

Doctor of Economics, Professor,

Kuban State Technological University,

350072, 2 Moskovskaya str., Krasnodar, Russian Federation;
e-mail: lazarenko.d.u@gmail.com

Diana Yu. Lazarenko

PhD in Technical Sciences, Associate Professor,

Kuban State Technological University,

350072, 2 Moskovskaya str., Krasnodar, Russian Federation;
e-mail: lazarenko.d.u@gmail.com

Abstract

This article examines blockchain technology as one of the most significant phenomena of
recent years, attracting the attention of entrepreneurs and researchers. The key aspects of
blockchain platforms, their advantages and potential applications in the field of road construction
are analyzed. The influence of new technologies on the systems of interaction between economic
participants is considered, the uniqueness of the blockchain as an information, computing and
institutional technology is emphasized. The purpose of the article is to demonstrate how
blockchain can transform management and become an important factor in the development of
management systems, especially in financial management in road construction. The possibilities
of optimizing a consensus mechanism based on crypto-economic incentives are discussed, which
opens up prospects for further scientific research in this area.
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Introduction

Blockchain technology has become one of the most discussed phenomena in recent years, attracting
the attention of both entrepreneurs and researchers. It provides new opportunities for the coordination
of economic activities, allowing the creation of decentralized platforms that can effectively perform the
functions of traditional structures such as firms and markets. In this article, we will look at the key
aspects of blockchain platforms, their advantages and use in the field of road construction.

The growth and introduction of new technologies in the history of mankind are important not only
in practical terms, but also in terms of their systemic impact. The key point is that the new technology
must either change the existing system of interaction between participants, or adapt to the changed
conditions. This fully applies to blockchain technology, which is revolutionary and quite unique. On
the one hand, it is an information and computing technology based on cryptographic software. On the
other hand, blockchain can be considered as an institutional and social technology that promotes better
coordination in society.

The purpose of this article is to analyze the economics of blockchain as the evolution of
management institutions. It attempts to demonstrate how this new technology is becoming an important
factor in the development of management systems. It is recommended to consider blockchain as a tool
for wider application, especially in areas related to financial management in road construction.
Optimization of a new consensus mechanism based on crypto-economic incentives seems to be a
promising area for further scientific research.

Main part

Smart contracts based on this technology are used in various fields, providing protection against
unauthorized interference and allowing transactions with unfamiliar participants due to pre-defined
conditions. This allows us to consider this system not only as an innovative way of organizing markets,
but also as a new type of economy that combines elements of a self-governing organization based on
the coordination mechanisms of the market described by Friedrich Hayek (1945), the managerial
qualities of communities studied by Elinor Ostrom (2010), as well as the constitutional characteristics
of nation states, reviewed by James Buchanan (Buchanan, 1990) [Lazarenko, Nagorny, 2022; Aturin,
Moga, Smagulova, 2020; Arenkov, Smirnova., Sharafutdinov, Yaburova, 2021; Ranganathan,
Thompson, Jasbir Dhaliwal, 2011].

The development of the theory of transaction costs, which becomes the basis for an in-depth study
of organizations and their forms, is associated with the names of Ronald H. Coase (1937) and Oliver
E. Williamson (1979). Inits general understanding, this theory is based on the fact that in order to carry
out a transaction, it is necessary to negotiate, draw up a contract and organize inspections that will
confirm compliance with the terms of the agreement. All interactions between participants incur certain
costs. In addition, the parties to the transaction often face problems of information asymmetry, such as
moral hazard (when contractors are not fully informed about each other's actions) or unfavorable
selection (uncertainty about the internal characteristics of contractors). These factors are the essence of
transaction costs. Moreover, transaction costs can be divided into several categories: the cost of
searching and obtaining information, the cost of negotiations and decision-making, as well as the cost
of ensuring compliance with legal norms [Chesbrough, 2006; Barenfanger, Otto, Gizanis, 2015].

Ignoring transaction costs and risks makes it difficult to adequately understand the functioning of
the economic system and create an effective framework for economic policy development. In this
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context, the main unit of analysis in the economics of transaction costs is the transaction itself, while
in the traditional economy such a unit is the structure of the choice of limited resources.

Transaction cost theory argues that certain organizational forms can more effectively limit
transaction costs. For example, an organization in the form of a firm exists because the internalization
of transactions allows you to replace one long-term contract with a chain of short-term contracts
concluded on the market. In another contractual context, incentive theory considers the franchise
system as an organization capable of coordinating the interests of agents, thereby reducing the level of
information asymmetry.

With the development of the digital economy, the focus on transaction costs is becoming more and
more significant. This is due to the fact that instability and uncertainty of economic conditions lead to
increased costs associated with the need to conclude mutually beneficial contracts. Digital technologies
such as blockchain and smart contracts help to reduce these costs. A smart contract embedded in the
blockchain can be considered as a modern mechanism for coordinating transactions and controlling
opportunistic behavior [Lazarenko, Litvyak, 2023; Lazarenko, Nagorny, 2022; Daniel Schallmo,
Christofer Williams, Luke Boardman, 2024].

In the event of a threat of interference by a third party (for example, a court), the parties to the
contract are obliged to follow their "traditional agreement”. However, according to the theory of
incomplete contracts, this external coercion can be costly, which increases the risk of opportunistic
revision and creates a so-called “delay risk".

This reduces the incentives for the parties to make specific investments and may lead to the
abandonment of the contractual form in favor of combining to complete the transaction within one
company. An alternative to this is the so-called relational contracts. The enforcement of the terms of a
relational contract is based on the fact that the parties value their reputation.

The fear of losing their reputation and the threat of stigmatization in the social and economic
"network™ encourage the parties to implement agreements even without the intervention of an external
intermediary. That is why relational contracts are considered self-sustaining [Alvear-Sosa, Garcia-
Alcaraz, Castrellon-Torres, 2015].

Blockchain is a new institutional technology that ensures the creation of new types of contracts and
organizations. This technology automatically implements transactions in accordance with the
preliminary agreements of the parties, without applying pressure. By linking the economics of
transaction costs with blockchain technology, a broader question can be raised: why do some
transactions occur within the blockchain system, and not through corporate structures or market
mechanisms.

Problem:

— Centralized database

— Data falsification

— The need for data tracking

— Manual processing of records

— Heterogeneous data

Decision

— Encrypted and distributed database

— Immutable records

— Full transaction history

— Automation using smart contracts
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— Interoperability

Benefit

— High level of security

— Protection against counterfeiting

— Full traceability

— Elimination of the intermediary

— Data transparency

Problems and challenges:

Despite the obvious advantages, the use of blockchain in road construction faces a number of
challenges. One of the main ones is the need to change legislation and regulatory norms to take into
account new technologies. The willingness of industry participants to implement new solutions and
technologies is also important, which requires training and investment in infrastructure.

Blockchain as a new institutional theory in the field of road construction is a powerful tool for
increasing transparency, efficiency and reliability of the design and implementation of infrastructure
projects. Its implementation can be the key to solving many existing problems in this area. However,
for successful implementation, it is necessary to overcome a number of challenges and difficulties
related to technological, legal and organizational aspects. With this in mind, blockchain has the
potential to revolutionize road construction, providing a more sustainable and efficient future for
infrastructure. In the pursuit of a perfect market, an important condition of the system of market
relations is the identity of the “personality of the enterprise”.

The blockchain efficiency cycle in the field of road construction can be divided into several key
stages. Each of these stages highlights how blockchain technologies can be integrated into road
construction processes to improve quality, reduce costs and improve transparency.

Project initiation. At this stage, the planning of the road project begins, which includes the
definition of goals, budget and deadlines. Blockchain can be used to create smart contracts that record
the terms of a project, including due date, cost, and expected results. This creates a clear framework for
interaction between all parties, such as government agencies, contractors and subcontractors.

Financing the project. The financing stage is critically important. Using the blockchain, you can
tokenize project assets, which will allow you to attract funds from investors directly. Each investor
receives tokens representing their share in the project. This not only simplifies the process of attracting
financing, but also distributes risks among a large number of participants.

Execution of works. At the stage of execution, the blockchain provides transparency. Smart
contracts can automatically track the fulfillment of various stages and conditions of the contract. If the
contractor completes a stage of work, the smart contract can automatically initiate payment. This
reduces the likelihood of conflicts and disputes related to the fulfillment of obligations.

Quality control and monitoring. At this stage, the blockchain allows the integration of data from
IoT sensors used to monitor the condition of materials and pavement. Data on the quality of work
performed is recorded on the blockchain, which provides a reliable and unchangeable source of
information for all project participants. This allows for real-time analysis and quick response to any
deviations from the norm.

Reporting and auditing. One of the strengths of blockchain is the ability to provide a complete and
transparent audit of all transactions. All transactions and terms of smart contracts are fixed in an
immutable form, which facilitates the process of internal and external audit. This is especially important
for public road projects funded from public funds, as it increases the level of public confidence.
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Operation and maintenance. After the construction is completed, the operation of the road is an
important stage. The data collected during construction can be useful for further monitoring the
condition of the road and planning its maintenance. The blockchain can store data on the current state
of the road infrastructure, which will help in making decisions about planning repairs and upgrades.

Feedback and analysis. After the completion of the project, it is important to analyze its
effectiveness. The blockchain will allow you to collect all data about the project, including costs, time
frame and quality of work. This will provide an opportunity to conduct a structured analysis that will
help improve future projects.

The cycle of blockchain efficiency in the field of road construction demonstrates how technologies
can improve the quality, transparency and efficiency of processes. A systematic approach to the
implementation of blockchain at all stages of a road project will not only reduce time and financial
costs, but also increase the level of trust between all participants in the process. However, it is necessary
to take into account existing challenges, such as integration with current systems and the need to change
legislation.

An indicator of the growth of the level of digital adaptation of the structure of business processes
at road enterprises in its economic activities:

A = (A}( [XU”R] +A2 [M])-mO%; (1)
XU Yﬁ

where X[ — business processes management;

X7 — business processes operational,

Ay, A§- accordingly, the share of the main managerial and operational business processes at the
road management enterprise using automated operations or digital adaptation;

XE ,YaZ —accordingly, the total number of business processes for the economic activities of a
road management company.

An indicator of the growth rate of the economic efficiency of the functioning of road enterprises.

(Wi, +wp, | -43 wt +wh | -4
P=<A}m [ e R Yt 7 WZ] 1) 100%; 2)

where W,Eo—planned in-demand volume of services (productivity) over time (t) with the declared
quality level,

Wgo — the actual volume of services rendered (productivity) over time (t) with the declared quality
level.

To analyze the growth of the level of digital adaptation, certain quantitative indicators of time
saving should be considered:

(A [w] +A, [w ) - 100%; ©)

HOpM HOpM

where 72 is the standard time for the operation of services under the contract;

HOpM

Viapymenue — time of operation of services with a disrupted schedule.
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Conclusion

The indicator of the growth in the level of digital adaptation at road enterprises characterizes not
only the introduction of technologies, but also their impact on the owerall business efficiency.
Blockchain and smart contracts open up new prospects for increasing transparency and manageability
of processes, which is a key aspect for the successful development of the industry and the transition to
the digital economy.
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AHHOTAIUSA

B nmanHO# cTatbe HccnemyeTcss TEXHOJIOTHS OJOKYCHH KaKk OJHO M3 HauOoliee 3HAUMMBIX
SBJICHUW TIOCJIEIHUX JIET, MPHUBJICKAIOIICE BHUMAHUE MPEANPUHUMATEICH W HCCIEIOBATEICH.
AHATH3UPYIOTCST KITIOYEBBIC ACHEKThl OJIOKYCHH-TIATPOpM, UX MPEHMYIIECTBA W TOTCHITUAT
NPUMEHEHUSI B cepe JOPOKHOTO CTPOUTENBCTBA. PaccMaTpuBaeTCs BIUSHHUE HOBBIX TEXHOJIOTHI
Ha CHCTEMBbI B3aMOJICHCTBHSI MEXKy YIACTHHKAMH dKOHOMHKH, TOTICPKUBACTCS YHUKATHLHOCTh
OnmokueiiHa Kak WHQOPMAIIMOHHO-BBIYUCIUTENFHON M MHCTUTYLIHOHANBHOM TexHomoruu. Llenb
CTaThU — MPOJEMOHCTPHUPOBATDH, KAK OJIOKYCHH MOXKET TpaHCHOPMHPOBAThH YIIPABJICHUE U CTaTh
BAKHBIM (PAKTOPOM B Pa3BUTHH CHCTEM YIPABJICHHS, 0COOEHHO B (IMHAHCOBOM YIPABJICHHUU B
JOPOKHOM  CTpOUTENbCcTBE. OOCYXKTAIOTCS  BO3MOXXHOCTH  ONTHMH3allMU  KOHCEHCYCHOTO
MeXaHW3Ma, OCHOBAHHOTO Ha KPUTITOOKOHOMUYECKUX CTUMYJaX, YTO OTKPHIBAET MEPCIEKTUBHI IS
JTATBHEHITIMX HAYYHBIX UCCIICTOBAHUN B 3TOM 00IaCTH.
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