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Abstract

Sustainable development is not just possible with regard to the environmental and eco-
nomic dimensions, and social issues are also important in achieving sustainable develop-
ment. Social sustainability, as one of the dimensions of sustainable development, has been
considered by policy makers and managers. Social sustainability and business ethics in
the organization are affected by social and behavioral interactions of individuals. Block-
chain technology, as a disruptive technology, leads to a peer-to-peer and decentralized
network management using distributed architecture. Blockchain technology can affect the
way information is exchanged and creates transparency in the organization. Therefore, the
purpose of this study is to evaluate the impact of blockchain technology on business eth-
ics and social sustainability in the organization. In the first part of the research, a concep-
tual model is extracted using previous studies. In the second part, the relationship between
model variables among 411 managers of small and medium enterprises (SMEs) active in
the Middle East region is evaluated according to the importance of sustainability in this
region. Structural equation model and SmartPLS software have been used for data analy-
sis. The research findings show that the use of blockchain technology has a direct impact
on business ethics, corporate governance and social sustainability due to the creation of a
decentralized system, information transparency and traceability. Also, business ethics and
corporate governance have an impact on achieving social sustainability.
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1 Introduction

Sustainable development, as one of the major challenges worldwide, has attracted the
attention of many researchers and policy makers (Liu et al., 2011). Today, sustainable
development plays an essential role in business survival by increasing regulatory pressures
imposed by stakeholders and existing production practices (Hahn & Figge, 2018). The
concept of sustainability refers to responsible behavior regarding the environment, society
and future generations (Clark, 2007). Corporate sustainability can be considered as meet-
ing the needs of direct and indirect stakeholders of the company, including shareholders,
employees, customers, regulatory bodies, and part of the body of society so that the needs
of future stakeholders are not endangered (Mani et al., 2016). One of the first studies in
the field of sustainability was Harding’s (1968) research, in which the concept of sustain-
ability was related to the concepts of environment and resource depletion. Subsequent stud-
ies used the triple-bottom-line approach to sustainability and introduced sustainability with
three environmental, economic, and social dimensions (Carter & Easton, 2011).

Today, companies have realized that their economic development requires simultane-
ous attention to social issues and environmental protection (Lu et al., 2020). Tang (2018)
believes that the issue of social sustainability in emerging economics has not yet been fully
addressed by researchers and needs further investigation. Social sustainability is also called
corporate social responsibility (CSR) and is a responsible and voluntary action in which
social concerns are integrated with organizational operations and shareholder interactions
(Rai et al., 2021). Hence, social sustainability refers to the management of social issues
along the value chain and at the same time ensures the long-term survival of the organiza-
tion (Mani et al., 2016). These social aspects include not only the internal dimensions of the
organization, but also how to interact with other organizations, external stakeholders, and
the body of the society (Carter & Rogers, 2008). Rai et al. (2021) showed social sustain-
ability is a major concern during the COVID-19 pandemic. Various studies have pointed to
the role of social sustainability and the performance of organizations and businesses. In this
regard, Mani et al. (2020) showed that there is a positive relationship between social sus-
tainability activities and supply chain performance among 327 samples of small businesses.
Haq and Boz (2019) evaluated the environmental, social and economic sustainability in the
field of agriculture in Turkey. Lee et al. (2019) assessed social sustainability in terms of
organizational output, customer output, and employee output among 400 small businesses.
Business ethics, as behavioral characteristics of people in the workplace, is the basis of
social interactions of individuals; therefore, it is of utmost importance as one of the factors
affecting social aspects in an organization. In this regard, Lashley (2016) examined the rela-
tionship between business ethics in sustainable hospitality. Krishna et al. (2011) examined
the sustainability approach in business ethics and corporate performance. Corporate govern-
ance plays an important role in shaping social behaviors in the organization due to the way
stakeholders monitor the behavior of executive agents and power structure (Aguilera et al.,
2009). Krechovska and Prochazkova (2014) studied the relationship between the concept
of sustainability and corporate governance with respect to corporate performance manage-
ment. Digital transformation has been effective on business models, presentation of services,
goods production and governance procedures in organizations (Castelo-Branco et al., 2019).

The improvement of information technology infrastructure, and the improvement of the
ability to analyze environmental data lead an organization or a business to achieve a competi-
tive advantage (Grover & Kohli, 2013). Although the dimensions of digital transformation are
numerous, those components that have impact on businesses and different industries, and have
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been considered by researchers and managers of organizations, are recognized as industry 4.0,
presented in 2011 (Hofmann & Riisch, 2017). Ronaghi and Forouharfar (2020) believe “The con-
cept of ‘Industry 4.0’ is directly related to the installation of smart equipment and instruments
for optimal controlling of resources, as well as increasing efficiency besides improving flexibil-
ity” (Ronaghi & Forouharfar, 2020, p.2). The presence of time stamps in the blockchain struc-
ture prevents any distortion and falsification of information without the knowledge of stakehold-
ers. Therefore, this collective responsibility increases the security and reliability of data (Raval,
2016). Using distributed, open-source, peer-to-peer systems, blockchain has the potential to cre-
ate cleaner economic processes and harmony and balance between the economy, society and the
environment (Upadhyay et al., 2021). On the other hand, due to the distribution of information in
the blockchain network, the method of interaction between users, energy consumption and waste
of resources are among the challenges of using this technology (Upadhyay et al., 2020). Given the
features and challenges, this technology can affect sustainable development (Schulz et al., 2020).
Given the important role of digital transformation in organizations as well as the impor-
tance of sustainability, the present research problem is to provide a model to identify the rela-
tionship between blockchain technology adoption and social sustainability, business ethics,
and corporate governance. The issue of sustainability and how to use natural resources is very
important in the Middle East given that most of the region’s economies are dependent on oil
and also face a water crisis. Also, because SMEs have less financial and human resources
than large businesses, achieving sustainability poses many challenges for them. Therefore,
identifying the factors affecting sustainability can facilitate the path to achieve sustainability.
Accordingly, the model presented in this study was evaluated among SMEs in the Middle
East. Previous studies have not examined the relationship between blockchain technology and
social sustainability. In addition, model evaluation in the Middle East is a research innovation.
According to the main research objective regarding the impact of blockchain technology adop-
tion on social sustainability and corporate governance mechanism, the research questions are:

e What effect does blockchain adoption as a disruptive technology have on social sustain-
ability?
How is blockchain adoption related to corporate governance?
How is blockchain adoption related to business ethics?

The results of this study theoretically contribute to the provision of a model for identifying
the impact of blockchain technology, business ethics and corporate governance on social sus-
tainability in the development of sustainability knowledge. From a managerial point of view,
the findings of this study provide insights for business managers and policymakers in the Mid-
dle East to identify the importance of using blockchain technology and its impact on achieving
sustainability and improving corporate governance.

2 Literature Review

2.1 Blockchain and Ethics

Blockchain technology was introduced as the new generation Internet. Blockchain as a dis-
ruptive technology is able to change financial transactions, affect the interactions of indi-

viduals and even society (Zachariadis et al., 2019). Narayanan and Clark (2017) believe
that there is no exact definition for blockchain, it is rather an umbrella concept of various
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components introduced as a platform for bitcoin based on a distributed system. Due to the
pervasiveness of blockchain software applications, this technology has significant effects
on businesses and society (Davidson et al., 2018). Blockchain technology, due to its spe-
cial features, can affect the way people interact in the organization. One of the features of
blockchain technology is immutability, which reduces or eliminates the power of managers
to control business transactions (Ronaghi, 2020). Accordingly, any fraud and personal use
through information theft or distortion is restricted (Brav & Mathews, 2011). Blockchain
technology brings transparency to business processes and ethical codes, such as honesty,
consideration, and responsibility, which lead to accurate tracking of executive services and
valuation of organizational assets (Tapscott & Tapscott, 2017).

Due to the distributable information system in the blockchain network, this technology
can be effective on organizational competition (Catalini & Tucker, 2018). Ability to access
information and create transparency for all users, makes the operation of this technology
in line with human and citizenship rights (Hughes, 2017). The distributable blockchain
system builds a strong technocratic power structure, and the use of hash and encryption
functions promotes social trust and network-level coordination (Filippi & Loveluck, 2016).
Blockchain can address ethical challenges in data-driven science by creating a secure net-
work (Rahimzadeh, 2018).

It is very important to follow the rules and regulations in blockchain communities
(Herian, 2018). Numerous studies have been conducted on the relationship between block-
chain and ethical issues. Fischer (2018) believes that the use of blockchain can be effective
in addressing ethical challenges in finance and accounting. Tang et al. (2020) provided a
framework regarding the ethical principles of blockchain based on Understanding, Tech-
nology, Application and Regulation (UTAR). Accordingly, stakeholders must first be aware
of the ethical challenges and benefits of blockchain technology. Second, blockchain as an
emerging technology must consider ethical values. Then, blockchain-based applications
must respect ethical values, and ultimately, the use of blockchain applications must be sub-
ject to ethical rules. According to the previous studies, it is also assumed that blockchain
can be effective on ethical behaviors and human interactions in the organization and busi-
ness. According to the theoretical issues of the relationship between blockchain and ethical
issues, the first research hypothesis is formed:

H; Blockchain Adoption has positive impact on Business Ethics.

2.2 Blockchain and corporate governance

Corporate governance is the system by which organizations are directed and con-
trolled. Corporate governance plays an important role in company performance. Poor
corporate governance can jeopardize the interests of stakeholders and lead to business
losses (Li et al., 2020). Corporate governance is a mechanism that considers manage-
rial accountability, board structure and shareholder rights in multi-member organiza-
tions (Cheffin, 2013). Elgammal et al. (2018) showed four dimensions related to the
success of the corporate governance: transparency of financial data, ownership struc-
ture, structure of the board of directors and auditing committee. Internal and external
mechanisms of corporate governance seek to reduce organizational costs and ensure
an effective decision-making process with the aim of increasing organizational wealth
(Ahlering & Deakin, 2007). Good corporate governance has several benefits for the
organization, including lower capital costs, better organizational performance, easier
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access to external resources, and appropriate behavior in line with the interests of
shareholders (Claessens & Yurtoglu, 2013). Blockchain technology enhances the regu-
latory aspect of processes by controlling transactions by nodes. De Filippi et al. (2020)
examined the issue of trust and confidence in the blockchain system. Confidence in
blockchain system depends on the governance structure. Governance in a blockchain
system requires trust in distributed network operators (De Filippi et al., 2020).

Various theories have been proposed regarding corporate governance. One of these
theories developed by Williamson (1996) is transaction cost theory. Transaction cost the-
ory is a multidisciplinary field of law, economics and organizations. In this theory, the
organization consists of people who have different goals and perspectives and the organi-
zations have grown to the point where they replace the market. Based on this, the product
and its price are determined by the organization and its structure. In another theory, which
has an economic and material perspective and is known as agency theory, managers are
introduced as people who pursue their personal interests and prefer individual interests
to the interests of the organization. In this view, solutions should be found that guide the
goals of managers and the organization in one direction and transform the manager from
the mode of agent of the organization to the servant of the organization (ElGammal et al.,
2018). Another theory is called resource dependency theory. This theory focuses on the
role of managers in providing the resources needed by the organization. Hillman et al.
(2000) argue that in this theory, managers’ relationship with the external environment is
crucial in sourcing. For example, managers bring resources to the corporate such as infor-
mation, skills, access to suppliers, customers and social groups.

Today, there is a consensus that blockchain has changed the financial, regulatory, and
corporate governance processes (Akgiray, 2019). Blockchain capabilities lead to digi-
tal product tracking, authentication, digital rights management, fraud prevention, and
the creation of autonomous organizations (Goel, 2015). It can be argued that block-
chain technology creates value for traditional organizations and leads them toward the
firm—society interface and/or fluid digital networks with a governance structure similar to
informal barter (Risius & Spohrer, 2017). Blockchain technology can be introduced as an
open-source distributed system in which transactions between different stakeholders can
be simultaneously recorded and updated. It also facilitates transactions in a permanent
and verifiable manner (Iansiti & Lakhani, 2017). Yermack (2017) stated that blockchain
technology is consistent with corporate governance and results in greater liquidity, lower
costs, accurate record keeping, and transparent ownership. Clearly, corporate governance
goals can be a useful guide to re-understanding financial regulations and revising public
policies to comply with blockchain technology (Akgiray, 2019). Kaal (2021) believes
that the governance structure of decentralized autonomous organizations will not have
the problems of today and the information at the edges of the system can be monitored
and controlled. Therefore, the effect of blockchain on the corporate governance structure
can be understood. Considering the relationship between blockchain capabilities and cor-
porate governance, the second research hypothesis is formulated:

H, Blockchain Adoption has positive impact on Corporate Governance.

2.3 Social sustainability

Sustainability can be considered as a strategic resource that leads to a competitive
advantage for the organization and results in better organizational performance. Today,
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organizations seek to gain a competitive advantage through the integration of sustain-
ability into their business strategies (Hult, 2011). Sustainability is created by combining
three economic, ecological, and social components (Bansal, 2005). However, much of
the business effort is focused on economic and ecological issues. But the influence of
individuals in the formation of sustainability and the concept of social sustainability
should not be overlooked (Ajmal et al., 2017). Given the importance of human resources
in the organization and the position of consumers in a business, the social dimension of
sustainability plays an important role (Pfeffer, 2010). Social sustainability is the ability
of organizations to increase value through the promotion of human capital and social
capital in the communities they work with (Lee et al., 2019). The results of some studies
showed that social sustainability has a positive and significant relationship with organi-
zational strategy (Darcy et a., 2014; Paille et al., 2018). Dimensions of social sustain-
ability in the organization include work condition, work environment, work safety, and
skill development (Digalwar et al., 2019).

Mani et al. (2016) examined the social sustainability of the supply chain in devel-
oping countries. They identified society, health and safety, ethics, equity, labor rights,
philanthropy, child and bonded labor, wages, education, and housing as dimensions of
social sustainability of supply chain. Gelhard and von Delft (2016) believed that pay-
ing attention to consumers, as external stakeholders of a business, affects the social
sustainability of the organization. Attention to consumers is influenced by accurate
knowledge of the market, accurate analysis of consumer needs, and capabilities of the
product or service provider. Consumers need to track and access product information in
order to achieve sustainability (Nikolakis et al., 2018). Blockchain technology makes it
possible to track product information and enterprise transactions at the network level.
Kewell et al. (2017) introduced the concept of “blockchain for good” and believed that
blockchain has an impact on the sustainable development of an organization. Block-
chain capabilities to promote sustainability include four items of: (1) designing incen-
tive mechanisms to promote green consumer behavior, (2) increased monitoring and
follow-up throughout the product life cycle, (3) increased system productivity by reduc-
ing development and operating costs, and (4) strengthened sustainability monitoring and
performance reporting through supply chain networks (Esmaeilian et al., 2020).

Venkatesh et al. (2020) argued that blockchain is a guaranteed future for traceability
in supply chain social sustainability. In their study, they presented a blockchain-based
system architecture, the Internet of Things, and big data that enable vendors to mon-
itor supply chain social sustainability. A database in supply chain can be considered
to monitor supplier sustainability (Asif et al., 2019), and blockchain can facilitate and
ensure such monitoring. In their study, Kouhizadeh et al. (2020) presented an environ-
mental-organizational-technological framework and examined the barriers to blockchain
adoption to achieve sustainability. Blockchain helps with social responsibility by pre-
venting fraudulent transactions. It also shifts new financial models to more sustainable
investments that help the economy (Schulte, 2013). Also, Leng et al. (2020) pointed
out how the blockchain overcomes the barriers to sustainability and examined the
two perspectives of the product life cycle and the manufacturing system. Kumar et al.
(2019) showed that lack of information sharing, lack of customer awareness and lack of
voice are factors affecting the implementation of a sustainable supply chain. Therefore,
the use of blockchain technology can help share information and create transparency
at the network level using a distributed system. Considering the relationship between
the blockchain and sustainability, as well as the social impact of blockchain, the third
hypothesis is formulated as follows:
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H; Blockchain Adoption has positive impact on Social Sustainability.

Business ethics provides an analytical framework for evaluating managerial performance,
in general, and sustainability behavior, in particular (Lashley, 2016). The results of the study
by Elgammal et al. (2018) pointed to the positive impact of ethics on social responsibility
among small businesses in the MENA region. Ferrell et al. (2019) examined customer brand
research in the field of business ethics and social responsibility and evaluated four scenar-
ios in this regard. Lashley (2016) considered business ethics to be related to the concept of
sustainability and referred to the concept of ethical sustainability. Ethical sustainability is
related to social development and is defined beyond pious statements as a strategic com-
mitment that is actively monitored in the organization (Lashley, 2016). Barau et al. (2016)
emphasized the importance of environmental ethics as a means of engaging society, busi-
nesses and policymakers to achieve sustainability. Stahl et al. (2019) examined the informa-
tion and communication technology industry and showed that a transparent mechanism for
ethical behaviors in the organization is effective to achieve sustainability. Considering the
regulatory framework in corporate governance and the interests of stakeholders mentioned
in previous studies, this study also assumes that there is a relationship between corporate
governance and organizational ethics, and the fourth hypothesis is formulated:

H, Business Ethics has positive impact on Social Sustainability.

The concept of corporate sustainability is the ability of companies to positively influ-
ence environmental, social and economic development through governance practices and
market presence (Krechovska & Prochazkova, 2014). The results of the study by Elgammal
et al. (2018) showed the positive impact of corporate governance on social responsibility
among small businesses in the MENA region. Schrobback and Meath (2020) argued that a
comprehensive approach is needed to evaluate corporate sustainability strategies, and pro-
vided a framework in which the role of sustainability strategy in corporate’s sustainability
governance is demonstrated. The composition of the board has an effect on the sustainabil-
ity performance of the organization. Also, board diversity and differentiation of the head of
the board from the CEO has a positive role in the environmental performance of the organ-
ization (Naciti, 2019). Krechovska and Prochazkova (2014) examined the requirements of
corporate governance and its impact on society with respect to the concept of sustainabil-
ity. The results of their study revealed that although the concept of sustainability is not
included in the business processes of SMEs, organizations are aware of the importance of
the concept of sustainability in their organizational performance in the long run. Salvioni
and Gennari (2014) argue that given the importance of corporate sustainability, the use of
corporate governance mechanisms allows stakeholders to better monitor the performance
of executives in terms of resource spending, social responsibility and attention to the envi-
ronment. According to the theoretical background regarding the relationship between cor-
porate governance and the concept of sustainability, the fifth hypothesis is formed:

H; Corporate Governance has positive impact on Social Sustainability. Based on the
research hypotheses and the relationships between research constructs, a conceptual model
is developed as Fig. 1
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3 Methodology

The present study is applied that was conducted in spring and summer 2020. According
to the research onion presented by Saunders et al. (2012), the research method was survey.
The research approach was deductive and the research strategy is positivism. A positivist
researcher begins his study based on existing theories and seeks to test and develop the theory.
The positivist researcher does not influence the research findings and acts in a neutral way
(Saunders et al., 2012, p. 137). According to the study population, positivism strategy was
used to research and test the existing hypotheses in the population. The required data were col-
lected using a questionnaire. The designed questionnaire consisted of five parts ("Appendix").
The first part included a cover letter to explain the constructs and the purpose of the research
to the participants along with four demographic questions. The second part was related to the
blockchain adoption questions taken from the recent study by Orji et al. (2020) that included
technological factors (7 questions), organizational factors (6 questions), and institutional fac-
tors (5 questions). The third part was related to corporate governance questions in accordance
with ElGammal et al. (2018) research criteria that included transparency (9 questions), audit
committee (9 questions), board of directors (19 questions), and ownership structure (9 ques-
tions). The fourth section was related to 13 business ethics questions according to ElGammal
et al. (2018). The reason for choosing the EIGammal et al. (2018) study questionnaire was the
statistical population of MENA region, which is similar to the study area of this study. Finally,
the fifth part was related to the social sustainability questions according to the Digalwar et al.
(2019) study that included work condition (5 questions), work environment (4 questions), work
safety (3 questions), and skill development (2 questions). Digalwar et al. (2019) study is one of
the few studies that have accurately extracted social sustainability indices at the organizational
level. The questionnaire was designed and revised according to the opinion of seven experts in
the field of management and the faculty members. Therefore, it can be claimed that the ques-
tionnaire has acceptable (face) validity. Convergent reliability is acceptable when composite
reliability (CR) is equal to or greater than 0.7 and average variance extracted (AVE) is equal to
or greater than 0.5 (Fornell & Lacker, 1981). The values of these indices are shown in Table 1.
Cronbach’s alpha coefficient and Dillon—Goldstein (DG) rho were used to evaluate the reliabil-
ity of the research instrument. The value of these coefficients is also shown in Table 2. Given
that the index is larger than 0.7, it can be claimed that the questionnaire has an acceptable reli-
ability (Esposito Vinzi et al., 2010).

Another validity measurement, discriminant validity examines the extent to which
a latent variable is truly distinct from other latent variables in predicting the dependent

Business Ethics

e .

Blockchain Adoption Social Sustainability
Technological factors Work condition
Organizational factors | Work environment

Institutional factors ‘Work safety

Skill development

Corporate Governance
Transparency

Audit committee
Board of directors
Orwnership structure

Fig.1 The proposed conceptual framework
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variable (Hair et al., 2016). One popular approach to assess discriminant validity, which
was also implemented in the current research, was through examining the correlation
matrix among constructs. The results which are presented in Table 2 indicate the accept-
ability of the research discriminant validity.

The countries of the Middle East are mainly developing countries based on oil econo-
mies. More than 64.5% of OPEC oil is produced in the Middle East. Saudi Arabia (267.03
billion barrels), Iran (155.60 billion barrels), Iraq (145.02 billion barrels), Kuwait (101.50
billion barrels) and the United Arab Emirates (97.80 billion barrels) are among the largest
oil exporters in the world (OPEC, 2019). Therefore, natural resources play an important
role in the economic system of the Middle East countries. Due to the water crisis, semi-
arid regions of Asia, such as the Middle East and sub-Saharan Africa, are more likely to
face this problem. As one of the countries in the Middle East, Iran is expected to face a
serious drought crisis in the next 30 years (Yazdanpanah et al., 2015). Izraeli (1997) con-
ducted a study on the business ethics of the people of the Middle East and pointed to their
interest in environmental issues. Therefore, paying attention to the issue of sustainability
and how to consume natural resources with respect to future generations is of particular
importance in this region. Accordingly, it is important to study the factors affecting social
sustainability in this region. On the other hand, countries in the region have unique socio-
economic characteristics, such as common religious values, social conflicts and the role of
the state, which affect the similarities of social behavior and individual morality (Mertzanis
et al., 2018). In this regard, three countries of Iran, Iraq, and Turkey were selected. These
three countries, like most countries in the Middle East, are developing countries. On the
other hand, given that these three countries have Persian, Arab and Turkish races, so mor-
ally and culturally can be a credible example for countries in the region. Accordingly, the
statistical population of this study included managers and CEOs of all SMEs active in these
three countries. Using a convenience sampling method, 530 electronic questionnaires were
sent to CEOs and managers of SMEs and 411 completed questionnaires were received.
Path analysis and SmartPLS software were used to test the research hypotheses due to the
software’s ability to analyze causal relationships among several variables.

4 Results

The demographic information of the participants in Table 3 indicates that most of them had
more than 15 years of work experience, meaning that participants had an acceptable level
of expertise. Also, 74% of the companies were medium.

Table 4 shows the mean values and standard deviation of the research variables. The
minimum value was 1, and the maximum value was 5 for the items used in this research.
The mean value of the items ranged from 2.461 to 4.311, and the standard deviation ranged
from 0.322 to 0.941.

According to the obtained P-Value (<0.05) and t-statistic values in Table 5, all research
hypotheses were accepted at 95% confidence level. Based on the results of the hypotheses’
testing, it is clear that blockchain technology has a positive effect on business ethics, cor-
porate governance and social sustainability. Also, business ethics and corporate govern-
ance have a positive effect on social sustainability.

Figure 2 shows the final model of the study along with the path coefficients. Model coef-
ficients show that the degree of blockchain adoption has a direct impact on business ethics,
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Table 2 Discriminant validity and correlation

TF OF IF BE TR AC BD oS wC WE WS SD

TF  0.877

OF 0.583 0.759

IF 0.287 0.608 0.844

BE 0.397 0.503 0.639 0.927

TR 0408 0478 0.450 0.576 0.798

AC 0344 0.559 0503 0419 0559 0.857

BD 0319 0.234 0.234 0.287 0234 0378 0.911

OS 0423 0513 0489 0.324 0513 0526 0.256 0.842

WC 0335 0.178 0356 0.349 0.583 0.619 0354 0.253 0.785

WE 0213 0265 0413 0429 0439 0287 0316 0381 0.266 0.852

WS 0267 0342 0289 0452 0.559 0234 0267 0385 0327 0335 0.868
SD 0372 0316 0416 0311 0352 0.265 0.189 0.324 0413 0292 0258 0.923

Table 3 Demographic information (N=411)

Demographic character Frequency (n) Percentile (%)
Islamic Republic of Iran 179 44
Country Iraq 108 26
Turkey 124 30
Company size Small enterprise 109 26
Medium enterprise 302 74
Respondent’s years of experience <10 111 27
10-15 59 14
15-20 168 41
>20 73 18
Size of board of directors 1-4 156 38
5-10 255 62

Table 4 Descriptive statistics

Variable N Mean Std. deviation
Technological (TF) 411 4311 0.456
Organizational (OF) 411 2.848 0.858
Institutional (IF) 411 4.012 0.753
Business Ethics (BE) 411 2.717 0.681
Transparency (TR) 411 2.836 0.540
Audit Committee (AC) 411 2.853 0.941
Board of Directors (BD) 411 3.726 0.334
Ownership Structure (OS) 411 2.973 0.412
Work Condition (WC) 411 2.715 0.657
Work Environment (WE) 411 3.634 0.322
Work Safety (WS) 411 2.461 0.725
Skill Development (SD) 411 3.713 0.890
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Table 5 Structural model assessment

Hypothesis Original Sample Std. err t-statistics (> 1.96) P-Value (<0.05) Result
$) >0.1)
BA—BE (H)) 0.343 0.034 4.371 0.007 Supported
BA—CG (Hy) 0411 0.048 7.943 0.012 Supported
BA—SS (Hy) 0.567 0.052 3.964 0.002 Supported
BE—SS (H,) 0.229 0.041 11.284 0.005 Supported
CG—SS (Hs) 0.296 0.037 3.775 0.001 Supported
Fig.2 Hypotheses testing R=0.56
Business b
343 Ethics
/w'“ R2=0.72
/" Blockehain \I 0.567 = S0
Adoption / i ' '

R’ 0.63
0411 Corporate N 0.296
Governance
/

corporate governance and social sustainability, and among these, the blockchain adoption
has had the greatest impact on social sustainability. Also, the variables of business ethics
and corporate governance have affected the social sustainability of SMEs. Moreover, R?
coefficients show that the model was able to explain 56% of the variance in business ethics
and 63% of variance in corporate governance and 72% of variance in social sustainability.

5 Discussion

Since the beginning of the twenty-first century, the vision of sustainable development has
not just focused on the environmental or economic dimensions, but social issues have cre-
ated a new perspective on achieving sustainable development. Today, due to the economic
problems facing organizations, attention to financial interests is opposed to social inter-
ests and may affect their investment in social behaviors (Sajko et al., 2020). Therefore, it
is important to address social sustainability and the factors affecting it. Social sustainabil-
ity has received special attention from policymakers and managers as an essential compo-
nent of sustainable development. In this study, the effect of the three variables of blockchain
adoption, business ethics and corporate governance on social sustainability among SMEs
in the Middle East was confirmed in the form of a model. In this study, it was assumed
that acceptance of blockchain can affect the communication mechanism between individu-
als and their social and moral behaviors. The impact of business ethics and corporate gov-
ernance on social sustainability was also confirmed. According to the research objective,
identifying the relationship between business ethics, corporate governance and blockchain
with social sustainability shows the factors related to promoting sustainable behavior in the
companies under study. In some studies (e.g., Gupta & Sadoghi, 2018; Hang & Kim, 2021),
the technical dimension of blockchain has just been addressed, or in some studies (e.g., Hu
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et al., 2021), the blockchain has been considered only as a platform for digital currency
and bitcoin. However, in this study, it was shown that the use of this technology is not only
the financial and cryptic dimensions, and the impact of this technology on the ethical and
social dimensions in the organization was also shown. Therefore, organizations should also
pay attention to its social effects in using blockchain. Some studies, such as Schuetz and
Venkatesh (2019) (financial industry) and Orji et al. (2020) (fright logistics industry), have
examined blockchain in a specific industry, but SMEs were examined in this study. One of
the challenges of blockchain technology use is energy consumption and waste of resources.
Since blockchain was initially introduced as a platform for bitcoin cryptocurrencies, Sieg-
fried et al. (2020) showed that bitcoin consumes the same amount of energy as electric-
ity consumed in Ireland. Also, in Frizzo-Barker et al. (2020) study, the negative effects of
blockchain on environmental dimensions and energy consumption were pointed out, but the
present study points out to the positive effect of this technology on the social dimension of
sustainability. It should be noted that blockchain at the level of an organization can be set up
privately and with limited nodes, and the amount of energy consumption in such a network
is not comparable to the public bitcoin network. As a result, the use of this technology is
complex and has positive effects and different challenges for the organization.

5.1 Theoretical contributions

Theoretically, the result of the first hypothesis of the research showed the positive effect of
blockchain technology adoption on business ethics. Accordingly, blockchain can provide a
platform for equal access and sharing of information in the organization using distributed
ledger (Helo & Hao, 2019). On the other hand, cryptographic capabilities and hash func-
tions improve information security, prevent information distortion, and reduce information
fraud and corruption behaviors (Bahga & Madisetti, 2016). Electronic voting is one of the
capabilities of the blockchain technology (Piazza, 2017) and can prevent some immoral
behaviors related to elections. Arab workers in the Middle East embrace moral relativism.
Although they are no less moral than other people in the world, they adopt unethical behav-
iors in the workplace (Al-Khatib et al., 2002). Given the role of business ethics, it can be
acknowledged that blockchain technology underlies ethical codes such as justice, democ-
racy and trust in the organization. Based on the results of the second hypothesis of the
research, it was found that the use of blockchain technology in the organization has a posi-
tive effect on corporate governance. This finding, based on the transparency of information
generated by blockchain, leads to better oversight of the board of directors and stakehold-
ers on the performance of executive agents in the organization. The use of multiple ledgers
through blockchain technology facilitates processes and reduces costs in the organization
(Catalini & Gans, 2016). Blockchain is based on distributed consensus instead of trusted
third party (Peng et al., 2020), i.e., decentralization of information moderates’ power at
different levels of the organization and prevents corruption. The use of smart contracts,
as one of the capabilities of blockchain technology, facilitates the organization’s relations
with partners, employers, and customers (Saberi et al., 2018). In this regard, stakehold-
ers can better monitor the organization’s external interactions. Utilizing digital currencies
under the blockchain platform enables more corporate financial controls and transparent
financial statements (Farouk et al., 2020). This feature is effective in financially monitor-
ing the executive agents of the organization. Lafarre and Van der Elst (2018) believe that
blockchain has a positive effect on corporate governance due to real-time accounting own-
ership, efficient shareholders meetings, greater transparency of ownership. According to
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theories of corporate governance, it can be said that one of the challenges mentioned in
agency theory is the profit-seeking behavior of executives that blockchain can control and
inform users’ decisions by creating transparency in the network and cause better monitor-
ing of managers’ performance. Although distributed ledgers are known as decentralized
systems because many network nodes use a database, they are logically centralized because
there is a single shared ledger (Zachariadis et al., 2019). Therefore, according to agency
theory, blockchain technology creates a better monitoring system on the performance of
network nodes. In line with transaction cost theory, product and price determination is
determined by the organization and its structure. Using blockchain, product and price deci-
sions are made based on consensus among network users. In addition, in line with resource
dependency theory, blockchain provides better control over resources and their consump-
tion through information sharing and distributable systems. Managers can access transpar-
ent information of external sources by subscribing to blockchain networks.

Findings of the third hypothesis of the research showed that the use of blockchain tech-
nology and the degree of its adoption in the organization can have a positive effect on social
sustainability. Blockchain-based system architecture has a positive effect on creating trans-
parency and sustainability of the supply chain (Venkatesh et al., 2020). Due to the decen-
tralization and distributability of the blockchain, a different structure of communication and
data transfer is created in the organization that can affect people’s interaction and organi-
zational relationships. Also, the lack of concentration of power in the blockchain system
can be effective in building democracy and increasing transparency, and the director of the
organization and senior officials no longer deprive others of the right to comment and make
decisions by accumulating information. In their study, Jaeger et al. (2021) found that poor
inventory management, inefficient tracking, and non-standard products are major challenges
in the green supply chain and sustainability. Therefore, blockchain can provide proper track-
ing and transparency in the green supply chain with the distributed system and immutability.
Sustainable development is not possible without transparency and accountability (Asongu
et al., 2018). Sustainable development does not require a top-down approach, but rather the
creation of a network between people with a problem-solving attitude is effective (Sachs,
2012). Upadhyay et al. (2021) showed that the goals of sustainability and social respon-
sibility and the prosperity of the circular economy can be achieved by sharing knowledge
and participation in the blockchain-based network. In this regard, Agrawal et al. (2021)
believe that digitalization can be a great help in the production of sustainable circular prod-
ucts. In addition, customer involvement is essential to creating sustainable circular prod-
ucts using digitization. The advantage of a circular business model is that organizations can
reduce waste and operational delays through a sustainable solution (Upadhyay et al., 2019).
Another effect of the blockchain is the reduction of fraud and information distortion due
to encryption in the network (Bahga & Madisetti, 2016). Such capabilities provide a suit-
able social environment for the interaction of employees and managers in the organization,
which can improve the quality of work life of individuals. Reducing the information crime
in the organization leads to social security, which is one of the factors of social sustainabil-
ity. The fourth hypothesis of the research showed that business ethics has a positive effect
on social sustainability. The results of the study by ElGammal et al. (2018) also showed
that business ethics has an impact on social responsibility among companies operating in
the Middle East. Business ethics is derived from the behavioral characteristics of people in
the workplace and in relation to their jobs. Behavioral characteristics of individuals lead to
the formation of social structure and social capital. Information exchange and knowledge
sharing, interrelationships, norms and public trust all have a positive effect on social capital
(Vikram, 2018). Chen and Cheung (2015) also argued that ethics affects corporate social
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responsibility. Therefore, appropriate and ethical individual behavior can be passed on to
future generations as an asset in the organization. Behavior combined with honesty, trust
and confidence is the basis for creating appropriate working relationships in the organiza-
tion. An ethic-centered person does not think only of his own interests, so such thinking
causes the way of using resources to be modified with regard to future generations. The
last hypothesis of the study showed the positive effect of corporate governance on social
sustainability. The results of the study by Mertzanis et al. (2018) also showed that among
companies in the Middle East, corporate governance has a positive effect on corporate per-
formance. The more appropriate the structure of labor and executive relations and the more
facilitated executive processes by careful monitoring, the better the rights of stakeholders
are secured. This appropriate structure can institutionalize a proper working mechanism in
the organization that benefits the next generation of employees.

5.2 Managerial implications

The impact of using blockchain on business ethics shows that the managers of the organi-
zation should not look at blockchain technology only from the perspective of a technical
and software tool, but this technology can affect organizational interactions and behavior
of individuals. Upadhyay et al. (2020) cited knowledge sharing management as a block-
chain opportunity, and Hughes (2017) noted the impact of blockchain on transparency and
fraud prevention. In general, information asymmetries between the parties increase the
likelihood of ethical problems, thus incurring more transactional costs for the organization
because executives and stakeholders need more complex policies and agreements to deal
with uncertainty and create transparency (Akerlof, 1970). Blockchain can cause proper dis-
tribution and symmetry of information in the network. Using the blockchain technology,
organizations can improve the ethical standards of the organization and establish proper
business interactions in the organization. Upadhyay et al. (2021) believe that blockchain
technology, as a powerful tool for secure communication between participants, has the
ability to facilitate the cleaner production of goods and services and address the ethical
agenda of business development. Given that the companies under study are operating in
the Middle East, the rank of the control of corruption index is one of the indicators of good
governance in Iraq (7.21), Iran (15.87), and Turkey (43.75) (World Bank, 2019). Therefore,
using the blockchain is a good solution to control immorality, such as corruption and infor-
mation distortion and fraud in the organization.

Considering the positive impact of the blockchain on social sustainability, it can be
concluded that if managers of organizations have a strategic and long-term perspective to
maintain the survival of the organization, they can use this technology to create a platform
for appropriate behavioral and social interactions in the organization. In this regard, find-
ings of Upadhyay et al. (2021) study showed that the implementation of blockchain can
help ensure human rights protection, increase the confidentiality of patient information and
reduce carbon footprint. Given that the blockchain technology is an objective artifact, it can
be passed on to future generations of the organization in the same way, and this method of
behavioral interaction and information exchange in the organization is not eliminated with
the departure or relocation of people. Kim (2017) found that the cost of bitcoin transactions
is on average 2% lower than traditional transactions, so the use of blockchain technology is
also economically justified. Therefore, organizations that are concerned with sustainabil-
ity and have long-term attitude toward the interests of future generations can invest in the
blockchain technology and its proper deployment in the organization. To enjoy the benefits
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of long-term sustainability, it is necessary to invest in blockchain and set up smart con-
tracts, so investing in blockchain expertise and platform should be on the agenda of organi-
zations (Iansiti & Lakhani, 2017). Also, Upadhyay (2020) believes that “there is no guar-
antee that all the investment in sustainable practices will bring cost savings and ultimately
generate profit” (Upadhyay, 2019, p.2). Given the environmental concerns in the Middle
East and water scarcity in countries, such as Iran and Iraq, it can be suggested that the use
of the blockchain technology can be a way to achieve sustainability. This is because the
exchange of appropriate information in the organization and prevention of corruption and
information distortion is a good solution to promote the correct pattern of using organiza-
tional and environmental resources. Luther (2016) believes that weak laws and lack of gov-
ernment support are one of the obstacles to the success of the blockchain technology and
cryptocurrencies. The results of Upadhyay et al. (2020) study also showed that government
regulatory is one of the challenges of using blockchain. The ICT Development Index of
Turkey was 6.08 and that of Iran was 5.58 (ITU, 2017). Therefore, there is a need for more
attention of executive bodies and policy makers to improve the situation of information
technology in these countries. Accordingly, government institutions in Iran, Iraq and Tur-
key must provide the legal and technological basis for the implementation of the blockchain
in business. Blockchain technology offers a variety of solutions for corporate governance.
This technology can eliminate the intermediary factors in corporate governance through
peer-to-peer connectivity, crowds, and collaboration. Blockchain-based guarantees ensure
that no node in business transactions can violate governance rules (Kaal, 2021). That is,
the board of directors of organizations need to use digital technologies to clarify the work
processes of the organization and monitor the performance of executive agents in order
to protect the interests of stakeholders. The use of blockchain and smart contracts is the
beginning of fundamental changes in processing, recording, resolution, audit and reporting
of transactions (Schmitz & Leoni, 2019). Blockchain can improve operational security in
the organization (Mani & Chouk, 2018). Blockchain capabilities increase accuracy, cost-
effectiveness, and decentralization in the organization (Abadi & Brunnermeier, 2018), so
implementing blockchain can be a good way to achieve good corporate governance.

Business ethics among the surveyed companies had a positive effect on social sustaina-
bility, so the more SME managers can create a good ethical culture in the organization, the
more they can expect constructive interaction of employees in order to conserve resources.
Arab youth in the Middle East are more individualistic than their predecessors and are
more relativistic and less idealistic, so they tend to engage in illegal ethical behavior (Al-
Khatib et al., 2002). Here, the role of leaders is very important to motivate ethical behavior
and their power of influence among employees should be used. In this regard, Dickson
et al. (2001) showed organizational leader has a considerable influence on their own per-
sonal values and their ethical behaviors. Holding training courses and creating a moral cul-
ture in the organization has an important role in promoting ethical behavior in the organiza-
tion. Creating a sense of trust between people and increasing job satisfaction can be based
on ethical behavior in the organization. Institutionalizing the golden rule of ethics, that is,
treating others as you want to be treated, leads to better partnerships and constructive inter-
action between employees, resulting in social sustainability. Creating good corporate gov-
ernance leads to social sustainability. The more the board of directors of organizations can
create a better monitoring mechanism on the performance of executives, the more they can
provide a suitable working environment for employees to interact and learn and be trained,
which leads to social sustainability. Therefore, transparency of information, timely disclo-
sure of financial statements, and constructive interaction between managers and employees
determine the appropriate context for social sustainability in the organization.
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6 Limitations and future research

Sustainability consists of three main sub-categories including economic, environmental
and social dimensions (Purvis et al., 2019). Rai et al. (2020) also presented the sustain-
ability-resilience framework, in which they referred to two dimensions of sustainability,
namely economic aspects and social aspects. Upadhyay et al. (2020) identified blockchain
technology challenges, including open network design, security and privacy, resource
wastage, energy consumption, lack of interoperability and scalability. Due to the fact that
the social dimension of sustainability was examined in this study, the environmental effects
and consumption of natural resources in the implementation of blockchain were not fully
evaluated and are considered as a research limitation. Future research is suggested to con-
sider the effect of blockchain on other dimensions of sustainability. This research was con-
ducted in the Middle East region, which is mainly developing countries, so future studies
are recommended to test the research model in developed countries and compare it with
the results of this research. Another limitation of the research was model testing among
SMEs, so the relationship between model variables can be tested in large businesses or
across different industries and the results can be compared. In the model of this research,
only four main constructs have been used. Future research is suggested to test constructs,
such as social capital or corporate social responsibility, as a mediating variable in the
model. One of the other limitations of this research was the use of accurate statistical cal-
culations in estimating variables. Due to the use of uncertain values, such as fuzzy or gray
approaches, it is suggested to evaluate the model variables with uncertain approaches in
order to achieve more realistic values. Considering the following questions can help future
research in the field of blockchain:

How can blockchain affect sustainable development?

Which blockchain architecture is more compatible with sustainability?

Given the impact of blockchain on social sustainability, does blockchain lead to good
governance?

7 Conclusion

Sustainable development is derived from social sustainability, and the basis for achieving
sustainability is paying attention to social issues in the organization. The blockchain tech-
nology in the organization is not just a platform for digital currency, it rather creates a
decentralized system to set the ground for transparent interaction and communication in
the organization and uses information encryption capabilities to reduce information dis-
tortion and forgery. Blockchain technology is effective in business ethics, monitoring the
behavior of executives and corporate governance, and ultimately achieving constructive
social interactions and social sustainability. By implementing this technology, in addition
to capabilities such as smart contracts, company managers can pave the way for achieving
good corporate governance, promoting business ethics and achieving sustainability. Given
the importance of natural resources, such as oil and water, for sustainable development and
social sustainability in the Middle East, there is a need to make optimal use of new digital
technologies, such as the blockchain. Therefore, business and IT policy makers of each
country in the region need appropriate investment in IT and related technologies to con-
serve resources for future generations.
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Appendix

The research questionnaire

Code | No. Q. Scale
1 Please select your country Turkey [ Traq Iran
2 | Please specify your company size Small enterprise Medium enterprise
DI 3 | Please specify your size of board of directors 1-4 5-10
4 | Please specify your work experience. Below | 10-15 15-20 Yrs Above
10 Yrs Yrs 20 Yrs
o 8
2 S
2 - g | 8 2
> 4 2 3 a
% e |2 |3 z
@ &
@
5 | Convenience and accessibility are important in
wC
the workplace
6 | The number of annual and sick leave is
important in the organization
7 | Attention is paid to the welfare and satisfaction
of employees in the organization
8 | Job security and performance improvement are
important in the organization
9 | Proper reward for performance is important to
the organization
10 | Amenities such as proper lighting and
ventilation are important for ease of operation
11 | The amount of waste production is important
WE in the organization
12 | Noise pollution is important in the workplace
13 | The rate of production of environmental
pollutants and the use of harmful substances
are important
14 | Exposure to chemical and toxic gases during
the production process is important
15 | The level of industrial protection and work
WS safety is important in the organization
16 | Control of occupational accidents during
production operations is important in the
organization
17 | On-the-job training and improving staff skills
SD are important
18 | There is employee participation in decision-
making processes in the organization
19 | Existing laws control the performance of the
company and the executive agents
20 | Shareholders are made up of a variety of
people
21 | Annual meetings are held regularly
22 | The rules are to monitor the decisions of
managers
23 | There is monitoring of the value of the
oS company's stock
24 | The governance structure is to protect the
rights of stakeholders and shareholders
25 | The mission and vision of the company are
approved and specified
26 | The criteria for selecting board members are
clear and structured
27 | The rules for breaking the law and causing
harm to the rights of stakeholders are clear
28 | Audit costs are known
29 | The period of the auditors' contract is clear
30 | The internal control system is clear and precise
There is a process of rotation and relocation of
AC 31 | auditors
The amount of auditors' remuneration and their
32 | participation is transparent
The process of selecting external auditors is
33 | clear
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How to interact and participate with internal

34 | auditors is clear
There is trust between board members and
35 | auditors
The submission of the audit committee report
to the general assembly is precise and
36 | controlled
37 | The goals of the organization are clear
Accurate, routine and quality financial reports
38 | are provided
Financial and accounting assessments are
39 | systematic and accurate
The duties of the board are transparent and
40 | disciplined
The process of accepting or rejecting
organizational decisions is precise and
41 | transparent
There are different channels of access to
42 | information for shareholders
Disclosure of future investment plans is done
43 | in detail
Providing industry indicators and performance
44 | indicators are transparent and accurate
Introducing board members and providing
45 | internal control reports are transparent
The percentage of independent and non-
BD 46 | executive board members is clear
The degree of ownership of the board shares is
47 | clear
The separation of the roles of the chairman and
48 | the managing director is transparent
How to prepare the agenda and minutes of the
49 | board is clear
The reason for selecting each member is
50 | available along with their records
The position of the executive agents and the
members of the board of directors is clear and
51 | precise
Executive and non-executive members of the
52 | board are known
The short-term and long-term planning process
53 | of the organization is clear
There are tools for balancing and controlling
54 | activities
Conlflicts of interest are controlled by existing
55 | committees and established procedures
The composition of the governing bodies and
56 | their role are clear and precise
The performance and role of board members is
57 | transparent
TR - -
The duration of the managers' contract is
58 | known
The number of independent board members is
59 | known
There are specialized activities for
60 | development and training
The process for reviewing disputes between
61 | board votes is clear
62 | Consultants are used when reporting
The process of evaluating organizational
63 | performance is transparent
The interests and income of board members
64 | and directors are clear
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65 | There is access to blockchain tools in the
company
66 | There are blockchain infrastructure facilities in
the company
67 | The complexity of the blockchain is
commensurate with the organizational
capabilities
TF 68 | It is possible to view and test the network
based on the blockchain
69 | The perceived benefits of the blockchain
network among employees and managers are
clear
70 | The blockchain network is compatible with
other organizational systems
71 | The security and privacy of the blockchain
network is good
72 | The educational facilities of the distributed
network are suitable in the organization
73 | Senior executives support blockchain in the
organization
74 | Blockchain is commensurate with the
OF capabilities of the organization's human
resources
75 | Blockchain is affordable
76 | The culture of the organization supports this
technology
77 | Blockchain fits the size of the organization
78 | The organization's governance policies support
the blockchain
79 | Competitive pressure leads to the use of
blockchain
IF 80 | The organization trusts blockchain
81 | Market fluctuations and environmental changes
support the use of blockchain
82 | The use of blockchain is to protect the rights of
stakeholders
83 | The activities of the board members,
executives and employees of the organization
are based on ethical principles
84 | Employees are required to adhere to ethical
BE X R .
standards in their performance and reporting
85 | Financial information and reports are reliable
86 | We are responsible to the community and the
organization
87 | The organization strives to maintain employee
credibility
88 | The interests of all stakeholders are taken into
account in the current affairs and decisions of
the organization
89 | Disclosure of information is done properly if
necessary
90 | Managers and employees of the organization
have common beliefs and norms
91 | Employees and managers observe justice and
fairness in their behavior
92 | The interests of the organization take
precedence over the interests of the individual
93 | The rights of stakeholders take precedence
over the interests of the individual
94 | Adherence to ethical standards in the behavior
of managers and employees is guaranteed
95 | Fundamental values of ethics, such as honesty

and integrity, are institutionalized in the
behavior of individuals in the organization
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