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Abstract: Although the product varieties of China's construction machinery industry are
diversified, they lack the ability of independent innovation. The data among the blockchain
can meet the requirements of investors and creditors and stakeholders for the reliability of
financial information. Therefore, this paper takes into account the blockchain technology to
explore and study the independent entrepreneurship of construction machinery industry.
This paper discusses self-employment in three parts: the basic overview of
self-employment in construction machinery, the construction of blockchain system and the
analysis of self-employment results. Through the comparative analysis of inventory models,
it is found that the information interaction system based on blockchain technology can
make collective decisions based on real business information.

1. Introduction

Entrepreneurial enterprises are an important force in promoting technological innovation and
high-quality industrial development in China [1]. In the era of open innovation, innovation in
enterprises is no longer the task of a single organization, but the task of an innovation ecosystem
that spans multiple organizations [2-3]. This is due to the fact that firms need not only internal
resources and capabilities in the innovation process, but also complementary resources and
capabilities provided by the entire innovation ecosystem outside the firm [4-5]. The whole society
supports industrial integration, and blockchain technology has many application areas and a wide
market space in the future [6]. Blockchain is an integrated technology and a form of governance.
Blockchain technology creates conditions for the innovation of corporate governance mechanisms
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[7].

In recent years, many scholars have conducted in-depth research on blockchain technology and
self-employment in the construction machinery industry, and have achieved good results. For
example, researchers such as Kanevche J used a blockchain federation-backed fog layer and smart
contracts to ensure privacy, using optimised smart contracts that reduce the monetary cost of
vehicles and provide more location privacy protection; performance analysis showed that the
solution provides optimal monetary cost management and secure, private, and fast block validation
[8]. sitnik A A by consulting with participating food subsidy various stakeholders in the value chain,
proposed a blockchain-based system using the principles of value-focused thinking (VFT), which
was demonstrated through a prototype to provide a solution to the food problem [9]. Although
many scholars have conducted in-depth research on blockchain technology, there has been
relatively little exploration of self-employment in the construction machinery industry that takes
into account blockchain technology.

Blockchain technology is beneficial to industrial innovation and corporate governance in the
construction machinery industry, so this paper explores self-employment in the construction
machinery industry based on blockchain technology. The content of this paper is mainly divided
into three parts: the first part is a basic overview of self-employment in the industry, including two
parts of the entrepreneurial environment and entrepreneurial information platform; the second part
is about the blockchain system, which is mainly constructed from the effective interaction of
information and real-time audit and supervision of the system; the third part is an analysis of
self-employment, the third part is mainly an analysis of entrepreneurial orientation and inventory
model, and finally The corresponding conclusions are drawn.

2. Basic Overview
2.1. Entrepreneurial Environment

In the process of self-employment in the construction machinery industry, entrepreneurs will
encounter various risks and obstacles, and the main obstacles faced by most entrepreneurs are
insufficient start-up capital, lack of management experience and no good projects [10]. As can be
seen from Figure 1, 33% of the self-employed entrepreneurs think that the entrepreneurial
environment in the construction machinery industry is general, indicating that the entrepreneurial
environment in the construction machinery industry needs to be optimized. In the survey on the
greatest advantages of entrepreneurship in the construction machinery industry, most entrepreneurs
think that the market of the construction machinery industry is well developed, the entrepreneurial
atmosphere is active, project resources are abundant, venture capital and DAB capital are sufficient,
and talent resources are sufficient, and 15% of them do not know anything about the entrepreneurial
environment of the construction machinery industry.
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Figure 1. Entrepreneurial environment survey results

2.2. Startup Information Platform

The startup information platform uses the consensus mechanism of PBFT for consistency voting
to obtain the bookkeeping rights of a new block [11]. When a user logs into the platform and wants
to upload startup information, he or she first uploads the startup information to the platform, which
broadcasts and distributes this startup information to users across the network according to the
settings of the smart contract [12-13]. The users of the whole network will review and vote on the
received startup information. Once more than 2/3 of the users have approved it, this user gets the
right to bookmark the new block, i.e. the user can successfully add this startup information to the
platform [14]. The platform will automatically execute the corresponding smart contract to package
and encrypt this startup information and store it in the new block, which will then be connected to
the blockchain [15]. The workflow of the startup information platform is shown in Figure 2.
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Figure 2. Workflow diagram of the entrepreneurship information platform
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3. Blockchain System
3.1. Effective Information Interaction

Different models are needed for the bullwhip effect and the effective information interaction
problem. In calculating the bullwhip effect and the effective information interaction, we can derive
the corresponding demand forecasting model. Thus, the demand expression for autonomous
enterprise i at time period t+1 is :

Qi,t+1 = Ni,t + it (1)

(x)" = max{0, x} @)

ri denotes the random value of supply chain enterprise i facing demand Qi,t+1 with variance s2.
Based on this, the analysis of the bullwhip effect and the effective interaction of information
between upstream and downstream enterprises in the supply chain requires the assumption that the
manufacturer in the upstream of the supply chain can only truly obtain Qi,t in the case of effective
interaction of information among the demand enterprises in the supply chain, i.e. in the time period
of t, the real demand data of the enterprise terminal The supply chain can only obtain the real
demand data in period t.

When upstream and downstream supply chain firms adopt a conservative strategy, the values of
inventory levels and safety stocks fluctuate, however, the safety factor is not related to the time
period and the part influenced by the conservative attitude is offset when calculating the order
quantity, so that the order quantity fluctuation does not change compared to the risk neutral case.
The bullwhip effect can be reflected by the ratio of the variance of upstream demand to the variance
of terminal demand. The bullwhip effect in the case of a conservative strategy is expressed as
follows.

Wa"t _ Var [Qa,t+l Pj,t ] _ (1+ l)z P
Qs Var(Q,..) 3)
Walth _ Var [Qa,t+l Qj,t ] _

- =L+ A)
Qa,t+1 Var(Qj,t+l) (+ ) (4)
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3.2. Real-time Audit Supervision

The difference is that firstly, business processes and financial processes are endorsed by the
organization members who are granted approval and form a non-tamperable event record written
into the distributed ledger; secondly, business data and financial data of major businesses can be
formed in the form of adding new smart contracts to form a self-audit, and when the data and logic
of financial processes and business processes do not match, the system can automatically determine
that the data is not legal and issue an early warning to organization members. When the financial
process does not match the data and logic of the business process, the system can automatically
determine that the data is not legitimate and issue an early warning to the members of the
organisation.

Each update of data in the blockchain requires confirmation from other nodes in the organisation
and an endorsement signature from a node that conforms to the rules. The flow of all business
transactions in the channel is hashed and encrypted and time-stamped. The hash value in the chain
in the blockchain is closely linked to the hash value in the previous block chain, the data entered in
this block is based on the data entered in the previous block, if the data on a node in a block is
modified, the hash value of all the records related to this data in the blockchain will change, and the
other nodes in the chain quickly identify it through hash verification, so malicious tampering of the
financial data in the chain is not actionable.

The blockchain system is based on a superledger platform that is well scalable and allows for
flexible configuration of the endorsement strategy corresponding to the rules of corporate
governance and membership when changes occur. The system can therefore continue to expand to
establish new channels and permissions with external regulators, new investors, creditors and
companies upstream and downstream of the business chain, meeting a wider range of requirements
for the right to know, inspection and data reliability.

4. Analysis of Self-Employment
4.1. Analysis of Entrepreneurial Orientation

Table 1 examines the relationship between entrepreneurial orientation on the four dimensions of
strategic entrepreneurship through multiple regressions. All model 1 has only control variables, and
all model 2 adds the mediating variable entrepreneurial orientation to the corresponding model 1.

(1) Testing the relationship between entrepreneurial orientation and network reconfiguration

As can be seen from the table, model 2 has a significant change in R2 and a significant
regression coefficient for entrepreneurial orientation (B=0.364, p<0. 001) after adding
entrepreneurial orientation to model 1, indicating that entrepreneurial orientation has a significant
effect on network reconstruction of the focal firm.

(2) Test of the relationship between entrepreneurial orientation and resource integration

As can be seen from the table, model 2 has a significant change in R2 after adding
entrepreneurial orientation to model 1 and the regression coefficient of entrepreneurial orientation is
significant ($=0.532, p<0. 001), indicating that entrepreneurial orientation has a significant impact
on the resource integration behaviour of focal firms. (3) Test of the relationship between
entrepreneurial orientation and R&D heterogeneity

As can be seen from the table, model 2 has a significant change in R2 after adding
entrepreneurial orientation to model 1 and the regression coefficient of entrepreneurial orientation is
significant (p=0.416, p<0.001), indicating that entrepreneurial orientation has a significant impact
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on the R&D off-site activities of focal firms.

(4) Test of the relationship between entrepreneurial orientation and industrial innovation

As can be seen from the table, model 2 has a significant change in R2 after adding
entrepreneurial orientation to model 1 and the regression coefficient of entrepreneurial orientation is
significant (=0.635, p<0.001), indicating that entrepreneurial orientation has a significant impact
on the industrial innovation behaviour of the focal firms.

Table 1. Regression analysis of mediating variables on the dependent variable

Network Resource R&D in Industrial
reconfiguration integration different places innovation
Model | Model | Model | Model | Model | Model | Model | Model
1 2 1 2 1 2 1 2
Entrepreneurial 0.364 0.532 0.416 0.635
orientation
R 0.214 | 0.645 | 0.223 | 0.514 | 0.265 | 0.478 | 0.275 | 0.589
F test 4535 | 63.457 | 4.631 |55.335 | 4.639 | 68.134 | 4.789 | 77.463

In summary, entrepreneurial orientation has a significant positive effect on network
reconfiguration, resource integration, R&D relocalisation and industrial innovation, i.e. the
forward-looking, risk-taking and innovative nature of entrepreneurial orientation is a positive driver
and essential for strategic entrepreneurial activities. Network reconfiguration, resource integration,
R&D relocation and industrial innovation all require the focal company to have a unique vision, to
be innovative and to make risky decisions to seize entrepreneurial opportunities based on rational
decision-making. In short, entrepreneurial orientation is an attitude and willingness that can lead to
a series of exploratory and development activities in the focal company. Entrepreneurial orientation
is embedded in strategic entrepreneurship and is an indispensable driver of strategic
entrepreneurship.

4.2. Comparative Analysis of Inventory Models

Inventory management is the market response of sellers to respond flexibly to market demand
and unstable market demand [16]. Taking the business information interaction between suppliers
and manufacturers as an example, by deploying actual business-based procurement smart contracts
and dynamic inventory process management in the blockchain system, the management efficiency
of the entire supply chain will be improved and upgraded from manual paper to fully automated
deployment and execution, but the specific implementation process of actual operational business
outside the blockchain network still needs to be completed by specific business subjects based on
the decision results of smart contracts. In the traditional supply chain core data system, there is poor
compatibility of database systems with each other, and there is a lag in information transmission
and interaction, relying on manual and paper-based [17-18]. The traditional inventory management
process is shown in Figure 3, and the blockchain-based information interaction system is shown in
Figure 4.

According to Figure 4, the introduction of blockchain technology into the supply chain system
enables procurement information and supply information to flow and interact freely in the
blockchain network, and allows collective decision-making based on real business information. It
has successfully achieved an accurate grasp of the interaction of each actual business information of
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traditional upstream and downstream enterprises in the supply chain, which has a significant
mitigating effect on the cascading bullwhip effect. The seller can make inventory plans and obtain
all the information about the manufacturer in real time through the blockchain system, and this
information is highly reliable and real, and is open and transparent and fully recognised. Taking the
inventory link as an example here, the actual business-based procurement smart contracts and
dynamic inventory process management are deployed in the blockchain system, and the entire
supply chain management process is optimised accordingly, from manual paper to fully automated
deployment and execution, but the actual operational business implementation process outside the
blockchain network still needs to be completed by specific business entities based on the decision
results of the smart contracts.
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decisiori—making

Inventory planning

C%JSE

Decision risk

Figure 3. Traditional inventory management flow chart
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Figure 4. Blockchain-based information interaction system
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5. Conclusion

As blockchain technology has the characteristics of distributed, trusted database, open source
programmable, collective witness, etc., the independent entrepreneurship in construction machinery
industry taking into account blockchain technology can facilitate the information interaction of
upstream and downstream enterprises, and the low-cost adoption of blockchain technology can
effectively improve the operation efficiency of the whole enterprise, which is a technical upgrade
on the basis of the existing supply chain network system. Entrepreneurial orientation has a catalytic
role in network reconfiguration, resource integration, R&D offshoring and industrial innovation,
and should be embedded in strategic entrepreneurship. Whether blockchain technology can bring
universal innovation in the field of corporate governance in the future, the following aspects still
need to be studied: firstly, the supervision and governance of blockchain technology itself, and
secondly, the boundary of blockchain technology to replace traditional governance.

Funding
This article is not supported by any foundation.
Data Availability

Data sharing is not applicable to this article as no new data were created or analysed in this
study.

Conflict of Interest
The author states that this article has no conflict of interest.
References

[1] Sadrnia A , Langarudi N R , Sani A P . Sustainable closed-loop supply chain network
optimization for construction machinery recovering. Journal of Industrial, Management
Optimization, 2021, 17(5):2389-2414. https://doi.org/10.3934/jim0.2020074

[2] Taabat S E , Zay T , Sertba S , et al. Industry 4.0 Application on Diagnosis Prediction of
Construction Machinery: A New Model Approach. Civil Engineering and Architecture, 2020,
8(4):404-416. https://doi.org/10.13189/cea.2020.080402

[3] Zulfikri Z . Proposing Blockchain Technology Based Zakat Management Model To Enhance
Muzakki's Trust In Zakat Agencies: A Conceptual Study. Journal of Accounting Research
Organization and Economics, 2021, 4(2):153-163. https://doi.org/10.24815/jaroe.v4i2.20467

[4] Hemalatha E . Monitoring and Securing the Healthcare Data Harnessing 10T and Blockchain
Technology. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 2021,
12(2):2554-2561. https://doi.org/10.17762/turcomat.v12i2.2213

[5] Surjandy, Meyliana, Leslie H , et al. The Recent Trend Of Organization Development
Influenced By Blockchain Technology. ICIC Express Letters, 2021, 15(4):389-396.

[6] Bhagi A, Sarkar A, Sethuraman V , et al. Blockchain technology for immunisation data storage
in India: opportunities for population health innovation. BMJ Innovations, 2022, 8(1):1-3.
https://doi.org/10.1136/bmjinnov-2021-000725

[7] Oyelude A A . Trending issues in advancing blockchain technology in libraries, archives and

27



Kinetic Mechanical Engineering

museums. Library Hi Tech News, 2022, 39(6):6-7. https://doi.org/10.1108/LHTN-06-2021-0040

[8] Kanevche J , Karamachoski J , Puncheva M , et al. Trading Application Based on Blockchain
Technology. Tehnicki Glasnik, 2021, 15(2):282-286.
https://doi.org/10.31803/tg-20210429130302

[9] Sitnik A A . Blockchain Technology in Payment Systems. Actual Problems of Russian Law, 2021,
16(5):42-54. https://doi.org/10.17803/1994-1471.2021.126.5.042-054

[10] Raju V . Economic Dimensions of Blockchain Technology: In the Context of Extention of
Cryptocurrencies. International Journal of Psychosocial Rehabilitation, 2020, 24(2):29-39.
https://doi.org/10.37200/1JPR/\V2412/PR200307

[11] Hamdan | K A, Aziguli W, Zhang D , et al. A machine learning method to predict the
technology adoption of blockchain in Palestinian firms. International Journal of Emerging
Markets, 2022, 17(4):1008-1029. https://doi.org/10.1108/IJOEM-05-2021-0769

[12] Purusottama A , Simatupang T M, Sunitiyoso Y . The spectrum of blockchain adoption for
developing business model innovation. Business Process Management Journal, 2022,
28(3):834-855. https://doi.org/10.1108/BPMJ-06-2021-0408

[13] Nath S D , Khayer A, Majumder J , et al. Factors affecting blockchain adoption in apparel
supply chains: does sustainability-oriented supplier development play a moderating role?.
Industrial Management & Data Systems, 2022, 122(5):1183-1214.
https://doi.org/10.1108/IMDS-07-2021-0466

[14] Pizzi S, Caputo A , Caputo F , et al. Embedding and managing blockchain in sustainability
reporting: a practical framework. Sustainability Accounting, Management and Policy Journal,
2022, 13(3):545-567. https://doi.org/10.1108/SAMPJ-07-2021-0288

[15] Erevelles S, Whelan B , Canter J R, et al. Blockchain and the transformation of customer
co-creation.  Journal of Indian  Business = Research, 2022,  14(2):88-107.
https://doi.org/10.1108/JIBR-03-2021-0085

[16] Saxena S , Shao D , Nikiforova A , et al. Invoking blockchain technology in e-government
services: a cybernetic perspective. Digital Policy, Regulation and Governance, 2022,
24(3):246-258. https://doi.org/10.1108/DPRG-10-2021-0128

[17] Castillo M, Yacoub G . Blockchain in your grocery basket: trust and traceability as a strategy.
Journal of Business Strategy, 2022, 43(4):247-256. https://doi.org/10.1108/JBS-02-2021-0032

[18] Mathews N . A capacity conundrum. Low Cost & Regional Airline Business, 2019,
14(1):42-45.

28



