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Abstract

Blockchain technology, a brand-new category of disruptive internet technology, is frequently employed by businesses as a technological aid to
enhance production procedures and reduce spending. In this paper, we will examine the effects of blockchain technology on business operations, as
well as their advantages for internal business processes and their effects on external business collaboration. An examination of the literature revealed
that it has largely ignored the link between blockchain technology and corporate operational capabilities based on actual data, focusing instead solely
on the business process modelling and technology design process of a blockchain-based solution. As a result, this paper gathers information from
African businesses that are either preparing to implement blockchain technology or already have. Quantitative analysis of the data was done. The
findings indicate that one of the key driving forces for the adoption of blockchain technology is the growth of the enterprise asset scale. Additionally,
this study demonstrates how implementing blockchain technology improves asset rotation rates and lowers sales expense rates. However, the adoption
of blockchain technology is one of the key business choices, which is influenced by a number of significant elements, including the manager's style,
the structure of human resources, and the external policy framework, in addition to the development circumstances and stage of the firm. This paper
offers some helpful recommendations for developing blockchain initiatives in the future based on the findings of theoretical and empirical

investigation.
KEY WORDS: Blockchain, Operational capabilities, Meta-analysis.

Introduction

The use of blockchain technology is gaining worldwide
prominence and Mauritius is also a part of it. Blockchain
technology, which has gained global attention for its
many advantages, has a lot to offer to the financial
services industry and it is important to understand the
technology behind a blockchain-based system to
effectively integrate the financial services industry.
Blockchain has attracted a lot of interest from businesses,
allowing them to have more efficient and effective
workflows in international markets. Due to the distributed
ledger established by blockchain technology, which has
the ability to facilitate international trade, this has
transformed how international trade is carried out along
with finance and business management.

Blockchain-based system offers safer transactions since
it enables paperless trade, facilitates trade financing,
improves intellectual property rights and speeds up
government  procurement  procedures.  Moreover,
blockchain helps lower trade costs, improve business
transparency, and create new business prospects for both
small and large businesses. This technology increases
trust, eliminates intermediaries, speeds up market access
and serves as a link between individuals across the globe.
Owing to its efficiency, central banks, regulators and
governments around the world have recently started
implementing blockchain technology to help international
trade. Haber and Stornetta were the first to introduce the
term "blockchain technology"” in 1991 and later Satoshi
Nakamoto popularized it in 2008. Blockchain was first
conceptualised by Nakamoto as the core technology
behind the bitcoin cryptocurrency (Mai et al., 2018; Zhao
et al., 2016). It is anticipated that blockchain technology

will advance from blockchain 1.0 for digital money to
blockchain 2.0 for digital finance and to blockchain 3.0
for a digital society as it finds applications outside the
cryptocurrency (Zhao et al., 2016).

While blockchain is being explored across many
sectors, Friedlmaier, Tumasjan and Welpe (2016) pointed
out that the financial services sector is one where it is
extremely well represented. This suggestion will consider
an organization's operational skills and management as
well as blockchain applications in international trade. The
objective of this study is to find out the effect of
blockchain technology on operational capabilities and to
determine if this technology is able to improve
operational capabilities.

Literature review

The effectiveness of business operations and dynamic
responsiveness are reflected in operation management,
which is extremely important to the day-to-day operations
of enterprises (Jantunen et al., 2018). The main goals of
business operation management are to reduce production
costs, manufacturing costs, transportation costs,
maximize profit margins and produce high-quality
products at the lowest possible operating cost (Prajogo et
al., 2018). Additionally, knowledge and information
sharing are an important aspect in establishing efficient
collaboration across organisation and departments
(Fiorini and Jabbour, 2017; Liu et al., 2018; Zhu et al.,
2018; Cao et al., 2019).

Besides introducing the trust mechanism and lowering
the cost of online transactions to increase business
effectiveness, blockchain technology rebuilds the
incentive mechanism in an organisation (Funk et al.,
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2018). Furthermore, according to Wu and Chiu (2018),
external collaboration is an important factor of integrating
business functions into a productive and cohesive
business model and it significantly enhances enterprise
Operational Capabilities (OCs).

Operational Capabilities

Operational capabilities (OCs), according to Winter
(2003), is "a high-level routine (or collection of routines)
that, along with its implementing input flows, confers
upon an organization's management of a set of decision
options for producing significant outputs of a particular
type."

Organizations usually accomplish this by gaining a
competitive advantage through improved processes,
thereby lowering firm costs (Miocevic and Morgan,
2018). According to Lu et al. (2014) and Zhang and Chen
(2018), the most important responsibilities for global
enterprises are, promoting business transformation and
enhancing their OCs. While at the same time, the fast
development of information technology offers businesses
significant  opportunities to increase OCs and
management models, enabling them to provide customers
with high value-added goods (Akter, Wamb and Barrett,
2018; Cotteleer and Bendoly, 2006; Karabasevic et al.,
2018). As stated by the World Economic Forum (held in
Switzerland in January 2016) on "Managing the Fourth
Industrial Revolution™, information technology will bring
a "new normal” to global economic growth.

Blockchain Technology

Blockchain technology (BT) is a distributed ledger
database that records business transactions in a way that
is both verifiable and permanent (Perboli et al., 2018).
Due to its distinct consensus mechanism and appropriate
encryption algorithms, it has steadily gained interest in
many sectors (Hughes et al., 2019; Lu and Xu, 2017).

According to many scholars and researchers, BT forms
the basis of a new digital business (Figorilli et al., 2018;
Kshetri, 2018; Toyoda et al., 2017; Yoo and Won, 2018).
The efficiency, reliability and transparency of business
management are increased by BT due to its capacity to
ensure data immutability and public access to data
streams (Wamba et al., 2018). The relationships between
all participants in logistics and supply chain systems are
also being transformed and remodelled through BT
(Queiroz and Wanba, 2019).

Blockchain Technology and Operational Capabilities

From business point of view, the effective integration of
internal and external information resources helps in
improving OCs (Eltayeb et al., 2011; Dubey et al., 2017,
Dubey, Gunasekaran, Papadopoulos et al., 2017; Pan et
al., 2018). BT has helped in numerous issues with
resource integration and information sharing in
conventional  business management and external
collaboration. It has also introduced a new style of
business operation and management (Nakasumi, 2017;
Kshetri, 2018). The development of BT and its use,
however, still face several challenges. The State Council's
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guidelines, on actively promoting "Internet Plus”, pointed
out that conventional businesses lack the knowledge and
skills necessary to use internet information technology
and that there are numerous barriers to the creation of
new formats, such as a lack of resources and qualified
personnel. Additionally, very few organizations have
actual plans to use BT, even though many are aware of its
potential (Ying et al., 2018).

The implementation of BT has a positive impact on
business operation capabilities such as improving
business asset turnover rate and reducing sales expense
rate, (Xiongfeng et al., 2020). Moreover, it has been
found that BT has the potential to contribute positively to
many sustainable developments goals as well as bringing
positive changes within established industries and
practices (Hughes et al., 2019).

The use of a blockchain system has been linked to a
number of advantages, according to Drescher (2017) and
Rabah (2017), as follows:

i Disintermediation: In the blockchain process,
this refers to the absence of intermediaries or third
parties. Blockchain has this built in by default, unlike
traditional centralised procedures that require humans or
additional technology to ensure trust.

ii. Non-repudiation - This benefit pertains to the
blockchain's integrity, where parties cannot dispute or
reject their additions to the blockchain because the
transaction history is accurate.

iii. Automation: The way blockchains work can
replace tasks that need to be done by hand if the use case
involves automated interactions between parties.

iv. Process streamlining - As company processes
are adapted for the switch from old technologies to
blockchain, they will become more transparent,
standardized, and streamlined.

V. Processing speed: The increased use of
automation in blockchain processes, compared to
centralized architectures, is likely to lead to big
improvements in execution speed for some use cases.

Vi. Cost reduction - For applications that can
benefit from blockchain technology, disintermediation
and automation have the overall effect of lowering costs.

Vii. Trust - Blockchain efficiently substitutes
technology and related protocols for human verification
and trust. This will probably represent a considerable
departure from the way things are done now in company.
As blockchain becomes more widespread and costs start
to come down, confidence in the reliability of security
and payment processing may eventually become a
commodity.

viii. Increased technical awareness - This may be a
byproduct of using blockchain, but it results in the
development of new wuses and insights for this
technology.

The list of advantages mentioned above is supported by
Lnes et al. (2017) who examined the possibilities of
blockchain technology through the lens of governmental
organizations and same falls under the categories of
strategic, organizational, economic, international, and
technological. Additional research has praised the
benefits for businesses adopting blockchain technology,
emphasizing the advantages of the distributed ledger
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design (Swan, 2015; White, 2017; Lacity, 2018; Ying et
al., 2018).

When opposed to conventional centralised designs,
blockchain technology has the potential to provide a
number of distinct advantages. The technology, however,
has a number of drawbacks that must be taken into
account in any business case for adoption (Beck et al.,
2016; Gomber et al., 2018). Bohme et al. (2015), Coyne
and McMickle (2017), Drescher (2017), Axios (2018)
and Forester (2018) have identified some of the
literature's issues with blockchain technology, including:

i. lack of privacy — every node within the
network keeps a comprehensive record of all transactions.
This may be a quality for particular applications and a
benefit in terms of security, but it may be a drawback for
use cases where privacy is essential.

ii. high costs — the blockchain's underlying
processing which involves replicating the entire
transaction history across all nodes, is computationally
expensive. Although this characteristic offers security
benefits, larger networks may be constrained by it.
Blockchains' public key encryption is used for transaction
execution and authentication. Although extremely
secured, this technique needs the usage of both a public
and a private key. The solution does not have a safety
mechanism to add extra security in the case that one of
the parties misplaces or unintentionally releases their
private key.

iii. limitations on flexibility - while the immutable
append-only nature of blockchain preserves the integrity
of transactions, it can be a hindrance to use cases that call
for changes to transactions.

iv. latency - the blockchain network's security
credentials are ensured by the idea that every node stores
the whole transaction history of every information block,
however, adding new blocks and subsequent transaction
records is currently computationally expensive.

V. governance - the blockchain architecture's
distributed nature offers particular benefits for some use
cases. It, however, poses a serious obstacle to general
management and governance by oversight-based
organizations.

The list of restrictions presented above highlights some
of the unique technological difficulties and unforeseen
consequences that could restrict the advancement and
widespread use of blockchain technology. Lack of
approval from governing bodies and user acceptability
are two examples of non-technical restrictions. Due to the
fact that blockchain technology is still relatively new,
organizations have not yet fully addressed these
important challenges, which pose serious risks to the
technology's ability to gain wider adoption. There are still
concerns about the legality of transactions, privacy and
the implementation of the GDPR, as well as opposition
among users due to their lack of technological
understanding and confidence (Kypriotaki et al., 2015;
Drescher, 2017; Kshetri, 2017; Levine, 2017).
Additionally, there are restrictions when using blockchain
in specific application genres.

Previous studies have focused mostly on the business
process modelling and technological design processes of
a BT-based solution. However, based on simulation
approaches, research findings have often confirmed the

33

implementation impact of BT. There is, in fact, lack of
evidence about the value of the BT as well as the total
costs and benefits, restricting the development of real
cases. In the same line, Trujillo et al. (2018), stated that
there are very few BT projects with a lengthy lifespan.
Only 8% of initiatives are actively maintained, while the
rest failed.

This paper adds to the existing literature in two aspects:

1. to propose a standard model to examine the
influence of BT on enterprise OCs; and

2. to quantitatively examine the effects of
adopting BT on enterprise OCs by gathering relevant data
from blockchain companies.

BT and enterprise OCs from the perspective of internal
operation

The complexity and uncertainty of the enterprise's
living environment are increasingly becoming significant
as a result of the more intense market competition (Dubey
et al., 2017; Dubey, Gunasekaran, Papadopoulos et al.,
2017). Moreover, formal control and supervision help in
facilitating business operations management (Jensen and
Meckling, 1976). However, many scholars laid emphasis
on the fact that these formal controls have a number of
limitations when it comes to predicting and analyzing
management behaviour (Davis et al., 1997). They
emphasize on the importance of informal factors, such as,
commitment and trust in internal corporate governance.

A healthy work environment that fosters trust enables
individuals and groups to prevent the loss of financial
gains through knowledge sharing (Chai and Kim, 2010).
Knowledge sharing at the organizational and team levels
refers to the transfer, acquisition, organization and
storage of knowledge for effective implications. Building
a trust mechanism using BT helps in developing a trust
environment in the organization, boosts knowledge stock
and flow, shapes core competitiveness and improves OCs
(Dubey et al., 2017; Dubey, Gunasekaran, Papadopoulos
etal., 2017).

Furthermore, BT's consensus mechanism promotes
fairness amongst departments as it generates synergy
between all process nodes, builds participation rules and
incentive mechanisms (Fernandez-Carames and Fraga-
Lamas, 2018). Using the BT consensus mechanism and
technologies like Artificial Intelligence and big data,
organizations may easily manage complicated data and
information, alter internal business rules, and establish
successful operational processes (Dinh et al., 2018;
Wamba et al., 2018; Wamba, Kamdjoug et al., 2018).

BT and enterprise OCs from the perspective of external
collaboration

BT applications have now upgraded to blockchain 3.0
from blockchain 1.0. Blockchain 1.0 refers to the use of
BT in virtual digital currency markets such as currency
transfer and payment system while Blockchain 2.0 refers
to the application of BT in financial markets such as
securities, futures, loans and bills, and primarily for the
liquidation of financial assets and the use of smart
contracts.  On the other hand, Blockchain 3.0 is an
extension based on 2.0, with a special focus on extending
BT into additional parts of social life.
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BT continues to strengthen payment, transaction
clearing, trade finance, digital currency, equity, and risk
control in financial services (Treleaven et al., 2017). BT
encourages proxy voting, identity authentication and
social credit in social management (Figorilli et al., 2018).
Similarly, Fernandez-Carames and Fraga-Lamas (2018),
stated that BT focuses on product information
traceability, network security and contracts for Internet of
things (1oT). From raw materials to finished goods, the
business is a sophisticated functional network made up of
suppliers,  manufacturers,  distributors,  retailers,
customers, logistics and other related businesses
(Balasubramanian and Shukla, 2018; Mohamed et al.,
2017). The idea is to enable businesses to operate
together via trust-based foundations, connect individual
businesses and to create a composite network which will
eventually maximize overall efficiency, while providing
more advantages to linked businesses along the chain
(Woo, et al., 2016; Chi et al., 2018; Namagemb et al.,
2018).

Effective business management methods encourage
information exchange throughout the business and
improve company OCs by enhancing external customer
awareness and adaptability. Moreover, a diverse range of
customer  requirements also  increase  business
adaptability.  Business management is a strategic
business approach including internal firms, customers and
suppliers. If organizations can manage these integration
connections well, their OCs will benefit. However, the
existing business operation has information islands
(Dominguez et al., 2018). Information is discretely
disseminated throughout business firms, with minimal
sharing, delayed operation, and poor authenticity and
trustworthiness.

Establishing a business information platform with BT
as the core can link business alliances, financial
institutions and government regulatory departments
together with integrating business flow, logistics, capital
flow and information flow in the business (Kamble et al.,
2019; Queiroz and Wanba, 2019; Wang et al., 2019;
Wang, Singgih and Rit, 2019). By developing a BT-based
business management platform, organizations may collect
large volumes of data and record commodity circulation
information based on source tracking, certificate storage,
mutual trust and information exchange (Nakasumi, 2017).
Furthermore, lower operational costs and enhanced
quality can be obtained by connecting business firms and
integrating commodity flows, logistics, capital flows and
information flows (Khouri et al., 2018; Perboli et al.,
2018; Aydiner et al., 2019).

Methodology

Sample selection

Following the report from the African Union
Development Agency, it can be noted that blockchain
based technologies is not a new subject in Sub-Saharan
Africa. In fact, there are several economic sectors
(finance, security, e-commerce and agriculture) which
have already implemented same in their operations. For
the purpose of this study, 100 listed companies were
selected from the African Stock Market companies and
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their annual financial data was collected from 2017 to
2021. In order to ensure validity of data, companies
which were recently listed in the stock were excluded
from the financials. Any missing values were removed
and finally 60 samples that met the selected requirements
were processed.

Model selection

Blockchain has a unique aspect to its application. Given
that it is on an econometric scale, more benefits can be
created in analysing the financial performance of a
financial institution, thereby exploring the corporate
behaviour and the way in which the business is carried
out. The implementation of blockchain technology was
then analysed, bearing in mind asset size, staff size and
sales size. In order to analyse and confirm the research
problem number one, a logistic regression was employed,
with the implementation of blockchain technology being
a categorical, Yes and No variable, and asset size, staff
size and sales size were employed as independent
variable, with year being the control variable.

BT,.=n, Asset+a, Staffra, Sales+ Yeart+e;,

In the model, BT is a 0 or 1 variable which represents
the implementation of blockchain in a company i in year
t. Asset is the company’s asset size, measured as the
logarithm of the total assets. Staff is the company’s staff
size and Sales represents the company’s revenue from
sales. The Tobit model was utilised for the regression as
the regression model is left centred. Secondly, to confirm
the results of this study and analyse the influence of BT
on operational capability, the second research problem, a
second empirical model was employed, whereby BT,
leverage, sales, asset and staff were independent variables
while operational capabilities was the dependent variable.
The Model is as follows:

OC;;=b,BT+b,Leverage+by Asset+b, Staff+ b Sales+e;,

OC makes reference to the operational capabilities of a
certain company | in year t, BT makes reference to the
implementation of Blockchain Technology in that
company “i” in year “t” and is a categorical variable,
Leverage is the financial leverage ratio, Asset is the total
asset size, Staff is the total staff size and Sales is the total
revenue. For this model, linear ordinary least square

regression shall be used as estimation method.
Variable description

Operational capabilities

Operation management is essential to an organization's
everyday operations since it reflects the effectiveness of
business operations and the adaptability of the
organization (Jantunen et al., 2018). The main goals of
enterprise operation management are to maximize profit
margins, manufacture high-quality products at the lowest
possible operational costs, and decrease production,
manufacturing, and transportation costs (Prajogo et al.,
2018). Therefore, in the estimation, three main variables
were used to represent operational capability, namely
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asset turnover rate (AT), current asset turnover rate (ET)
and sales expense ratio (SC).

Blockchain Technology

BT has been adopted in all the selected companies. It is
only the year of implementation that differs in between
the samples. A value of 1 is assigned to the variable as
from the year in which BT has been implemented.

Analysis

Table 1 shows the descriptive analysis results for the
study. The Pearson correlation coefficients were
examined and it can be found that none of the coefficients
are larger than 0.8. The Variance inflation factors were
also examined and it was found that they are between 1
and 4, which is smaller than the maximum threshold of
10 as recommended by Gujarati (2011).

Table 1. Descriptive Analysis

Variable Mean sC BT Asset Staff Leverage Sales

AT 0.362

ET 0.410

sC 0.420 1.000

BT 0.363 -0.365 1.000

Asset 6.345 -0.234 0.342 1.000

Staff 2.364 -0.562 0.563 0.761 1.000

Leverage| 0956 -0.723 0.459 0.634 0.364 1.000

Sales 1.204 -0.420 0.653 0.561 0.432 0.612 1.000

VIF 1.36 3.64 236 1.69 136

Regression analysis — Model 1

Table 2 shows the results of the regression analysis of
Model 1 with BT being the dependent variable. It can be
noted that the regression coefficient of Asset is 0.182
indicating that a 1 unit increase in Asset shall result in an
increase of 0.182 in BT. It is to be noted that the positive
impact of Assets on BT is not followed by other variables
and hence an ordinary least square regression was
employed to test the robustness of the results. It was
found that the results were consistent and robust as they
followed a similar trend.

Table 2. Model 1 Regression Analysis

- Tobit Model Ordinary least squared
Variable Coefficient | Std error | Coefficient | Std error
Asset 0.182%* 0.067 0.162%** 0.063
Staff -0.086 0.089 -0.063 0.086
Sales -0.076 0.094 -0.045 0.095
Cons 0.630 0.036 0.360 0.031

R squared 0.689 0.750

Regression analysis — Model 2

For the second model, a threefold regression analysis
was carried out in order to test the impact of BT
implementation on OC, which is represented by AT, ET,
SC. The Hausman test was used to test the panel model
and the effect of BT implementation on OC was tested by
using the fixed effect model. The results of the regression
is shown in Table 3. From the results, it can be found that
the relationship between OC and BT is statistically
significant at 5% level of significance with a positive
coefficient. From the asset turnover rate, it can also be
found that the coefficient for BT is significant at 10% and
positive. With respect to sales expense ratio, it can be
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found that it shares a negative relationship with BT and is
still statistically significant at 10%. This shows that the
implementation of BT reduces the sales expense of
companies.

Table 3. Model 2 Regression Analysis
AT ET sC

Variable

Coefficient | Std error | Coefficient | Std error | Coefficient | Std error

BT 0.102%* 0.302 0.136** 0.036 0.122* 0.072

Asset -0.306%** 0.032 -0.630%** 0.075 -0.236%** 0.206

Staff 0.693%** 0.036 0.632%** 0.034 0.963%** 0.145

Leverage 0.362%** 0.056 0.014*** 0.096 0.096%** 0.163

Sales 0.176%%* 0.047 0.06]1*** 0.042 0.016%** 0.209

Cons 0.630%** 0.362 2.62%** 0.563 4.631%** 0.663

R squared 0483 0.369 0.402

F test 232]%** 18.32%%x

Hausman 15.32** 14 86** 6.31

Discussion and conclusion

Blockchain technology is a distributed ledger database
that records business transactions in a way that is both
verifiable and lasting. It presents an incredible possibility
for the growth of company operational capabilities with
the advancement of research and development performed
by academics. On the other hand, there still exists some
hurdles in the implementation of blockchain technology.
Blockchain technology not only improves a transaction
by bringing forward trust and security but also reduces
the cost of an operation by improving the overall system
management and efficiency. Hence, from a theoretical
point of view, it was necessary to study the
implementation of blockchain technology with respect to
organisational capability. Therefore, this study developed
two theoretical models in order to test the relationship
between blockchain and operational capabilities.

From the result of the analysis, it can be noted that asset
turnover plays a key role in the implementation of
blockchain technology. It is also worth noting that the
implementation of blockchain technology has had a
significant positive impact on operational capabilities and
has indeed improved the way through which a company
operates. This paper hence adds to the body of knowledge
by providing valuable insight on the effect of blockchain
on enterprise operational capabilities, by testing a new
model incorporating sales, asset and staff size.

Analysis results showed that the implementation of
blockchain is dependent on the assets of a company.
Blockchain also improves trust in between different
stakeholders and significantly improves asset turnover
rate and reduces sales expenses. This result goes in line
with the study of Caro et al. (2018), who also highlighted
trust as being an important factor driving the
implementation of blockchain. This paper highlights the
importance of staff size which is also sine-qua non to the
implementation of blockchain as a good communication
and timely cooperation shall be key for the successful
implementation of blockchain and for improving
enterprise operational capacities (Wu et al,, 2012; Dubey,
Gunasekaran, Childe et al., 2017; Dubey, Gunasekaran,
Papadopoulos et al., 2017).
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