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Abstract 

This paper aims to examine the major impact that robotic process automation (RPA) has had 

on accounting processes, concentrating on the improvement of risk management, data 

accuracy, and operational efficiency. This paper demonstrates, by the use of empirical research 

and case studies, how robotic process automation (RPA) improves operational efficiency by 

automating repetitive tasks. Consequently, this reduces processing time and mistake rates, 

freeing accountants to focus on strategic goals. The research results also show that robotic 

process automation (RPA) guarantees correct and consistent data management, which greatly 

enhances data integrity. Dependable financial reporting depends heavily on this. Furthermore, 

the function of robotic process automation (RPA) in risk management is investigated, and it is 

shown that, by automating compliance testing and producing audit trails, RPA may reduce 

compliance-related risks and improve transparency. Notwithstanding, the report admits the 

presence of possible obstacles, like the implementation costs upfront, the risks associated with 

cybersecurity, and the moral issues raised by changes in the nature of the workforce. Even if 

RPA has a lot of promise to enhance sustainable accounting procedures, the results indicate that 

a comprehensive strategy that considers both its advantages and disadvantages is necessary to 

fully benefit from its potential. 

Keywords: Sustainable accounting, Robotics Process Automation, Factor Analysis. 

Introduction 

As a means of boosting productivity, accuracy, and environmental responsibility in the 

accounting and financial business of today, the inclusion of technological innovations has 

become an essential component. Robotic Process Automation (RPA) is a disruptive technology 

that has garnered a lot of interest owing to the fact that it has the ability to change traditional 

accounting procedures. The purpose of this study is to explore the impact that implementing 

Robotic Process Automation (RPA) has on the development of more environmentally 

responsible accounting procedures. This article investigates the many effects that this 

technological advancement has had on the activities of organisations, the management of the 

environment, and the duty of society. Robotic process automation (RPA) is a technique that 

includes the use of software robots, sometimes known as "bots," to automate repetitive, rule-

based tasks across a variety of business functions, including accounting and financial 

management. Robotic process automation, often known as RPA, is a technology that enhances 

workflows, boosts the efficiency of processes in digital systems, and decreases the number of 

errors that are produced by people. Consequently, this makes it an appealing choice for 

businesses that are interested in modernising their accounting procedures. In addition, the 

implementation of RPA not only results in the realisation of practical benefits, but also has 

important implications for the implementation of sustainable accounting. Considerations 

pertaining to environmental, social, and governance (also known as ESG) are included in the 

process of making financial decisions using this strategy (Richey 2022). 
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The concept of sustainable accounting refers to an all-encompassing method of accounting that 

extends beyond the conventional use of financial metrics to include broader socio-

environmental aspects. Through the incorporation of environmental, social, and governance 

(ESG) criteria into reporting, measurement, and disclosure practices, sustainable accounting 

aims to improve transparency, accountability, and the development of long-term value and 

benefits for stakeholders. (Gayialis, 2022). Within this framework, the use of robotic process 

automation (RPA) presents both opportunities and challenges to foster environmentally 

responsible accounting procedures, influence the behaviours of organizations, and build a 

culture of responsible corporate conduct. The purpose of this study is to evaluate the impact 

that implementing Robotic Process Automation (RPA) has on sustainable accounting by 

performing an in-depth investigation of the repercussions that it has across a number of 

different dimensions (Popkova, 2022). Through an examination of the ways in which Robotic 

Process Automation (RPA) influences operational efficiency, data correctness, risk 

management, stakeholder participation, and environmental performance, the purpose of this 

research is to investigate the linkages that exist between technological innovation and 

sustainability in the area of accounting (Lamberton, 2017). Furthermore, the purpose of this 

study is to identify the most efficient approaches, challenges, and essential components that are 

associated with the implementation of RPA into sustainable accounting frameworks. 

Knowledge of this kind will be of great importance to both professionals and those who 

formulate public policy. 

Around the world, sustainability is receiving a growing amount of attention from a variety of 

different sectors, including the general public, academic institutions, and the corporate sector. 

A definition of sustainable development was supplied by the World Commission on 

Environmental Development (WCED), which said that it is an achievement that satisfies the 

needs of the present while also guaranteeing that future generations will be able to fulfill their 

own requirements (Cebuc, 2023). Over the course of the last half-century, there has been a 

substantial shift in the recognition that communities and businesses place on the significance 

of social issues and the natural environment. A growing number of business executives are 

becoming more conscious of the need to expand their objectives beyond conventional financial 

expectations (Golinska-Dawson, 2023). The goal of sustainability is to strike a balance between 

the advancement of economic, social, and environmental conditions, all while ensuring the 

health and happiness of both the current generation and those to come in the future. 

Problem Statement 

In the context of a business process, Robotic Process Automation (RPA) refers to a technology 

method that makes use of software to automate rule-based tasks that are repetitive, low-value, 

and repetitive. In addition to being well-organized and often involving repetitive tasks, these 

positions need to deal with well-established software systems. The adoption of robotic process 

automation (RPA) must be extensively evaluated in order to ensure that it is both successful 

and sustainable over the long term (Chinchkar, 2021). This is especially important in the 

context of a business climate that is increasingly concentrating on sustainability (Hobbs, 2021). 

Through the optimisation of employment, the reduction of waste, and the promotion of 

enhanced energy efficiency in business processes, robotic process automation (RPA) has the 

potential to improve sustainability at an organisation. Through the automation of processes, 

robotic process automation (RPA) has emerged as a cutting-edge technological solution with 

the goals of maximising operating efficiency, reducing costs, and higher work quality. Using a 

mathematical model that takes into account several objectives, the goal of this work is to 

develop a technique that may be used to deploy RPA in a sustainable manner (Quealy, 2022). 

The potential of this study to give significant information for the development of evidence-
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based techniques to employ RPA in order to enhance sustainability outcomes in accounting 

operations is the primary consideration that contributes to the significance of this research. In 

order for companies to make well-informed decisions on the adoption of technology, the 

allocation of resources, and the redesigning of processes to align with ESG goals and 

objectives, it is necessary to conduct a systematic study of the influence that RPA has on 

sustainable accounting key performance metrics and performance indicators (Hubbart, 2023). 

Furthermore, this research contributes to the larger conversation on the role that technology 

plays in fostering sustainability in a variety of organisational settings. It highlights the value of 

innovation in supporting positive social and environmental transformations. 

Literature Review 

The capability to meet the needs of the present without jeopardising the ability of future 

generations to meet their own needs is what we mean when we talk about sustainability. To put 

it another way, sustainable development is a guiding philosophy that aims to build a peaceful 

balance between economic, social, and environmental growth. The ultimate objective of this 

philosophy is to protect and maintain natural resources and social well-being for future 

generations. In order to meet their social commitments and make sure they comply with 

environmental legislation, organisations have implemented sustainability practices. It is a new 

paradigm for companies that emphasises the significance of businesses that put their social, 

environmental, and economic responsibilities at the forefront of their operations 

(Badurdeen,2017). An increasing tendency is reflected in the fact that these commitments have 

grown more essential in society as well as in the law that regulates companies. A great number 

of organisations are confronted with the challenge of sustainability, which may be overcome 

by building strong links with stakeholders such as customers, suppliers, personnel, and society 

in general. Since the term "sustainability" was first introduced in the business world, there has 

been a rise in the number of companies that have begun incorporating sustainability into their 

operations, hence achieving improvements in their economic, environmental, and social 

objectives (Oliveira, 2019). Companies that are committed to achieving sustainability should 

place a high priority on the following three fundamental pillars: economic, social, and 

ecological. By highlighting the gravity of the problem and highlighting the relevance of the 

word "sustainability," the Special problem on Governance and sustainability raises the 

significance of the issue. The purpose of this paper is to investigate the actions related to 

sustainability that have been carried out by thirty significant businesses and to underline the 

fact that sustainability has become the most important innovator. 

Automation of processes, also known as robotic process automation (RPA), has emerged as a 

highly promising strategy for improving and streamlining business operations. The 

development of technology has brought about substantial changes in a number of different 

sectors (Singh, 2021). The benefits of robotic process automation (RPA) and the impact it has 

had on a variety of different sectors are discussed in depth in this chapter. The purpose of this 

was to attract the attention of the reader to the topic of robotic process automation (RPA) and 

the advantages it offers by providing a more comprehensible explanation and a more 

fascinating delivery. 

The term "Robotic Process Automation" (RPA) refers to a technical solution that enables the 

automation of operations that are carried out frequently and according to a set of predetermined 

criteria. Using software robots is the means by which this is accomplished (Khatib, 2022). They 

can perform out activities such as filling out forms, processing data, and interacting with 

graphical user interfaces. These robots can emulate human actions inside digital systems. 
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Using specialist technology that makes it possible to develop and manage robots makes the 

implementation of robotic process automation (RPA) simpler. These technologies allow for the 

recording of particular phases in a process that is performed manually, the construction of 

workflows that are automated, and the inclusion of systems that are already in place (Charnley, 

2019). The implementation of Robotic Process Automation (RPA) may thus be carried out with 

agility and flexibility, which will ultimately result in significant enhancements to operating 

efficiency. 

The use of robotic process automation (RPA) provides a broad variety of benefits that have a 

direct and substantial impact on companies. In order to emphasise each of these benefits with 

more clarity and intensity, it is possible to separate them into various regions and then highlight 

each benefit individually. Recent studies have shown that Robotic Process Automation (RPA) 

provides a number of advantages, including increased operational efficiency, lower costs, 

increased quality and accuracy, the allocation of resources to occupations that are more useful, 

agility, and scalability. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Conceptual model 

Objectives 

The key objectives of the study are  

To analyse the impact of implementing Robotic Process Automation (RPA) on the operational 

efficiency of accounting practices 

To understand the effect of RPA adoption on data integrity, accuracy, and reliability within 

accounting processes 

To understand the role of RPA in enhancing risk management practices within organizations 
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Fig 2: Steps involved in performing the study 

Materials and Methods 

This study applies descriptive research design, as it enables in defining of the factors that are 

considered for the study in a more detailed manner. The researcher intends to understand the 

impact of implementing robotics process automation (RPA) in optimising sustainable 

accounting. The variables focused for the study are enhancing the operational efficiency of 

accounting practices, enabling in creation of better data integrity, accuracy, and reliability 

within accounting processes and also uplifting risk management practices within organizations. 

The descriptive research enables the authors to create a more detailed and accurate 

understanding of the characteristics of the population. The researcher also uses both primary 

and secondary data sources for the study, primary data is collected using a detailed 

questionnaire, and secondary data is sourced from various online libraries which cover indexed 

journal articles, thesis, and other related sources.  

Data analysis 

Table 1: Descriptive analysis 

Descriptive Statistics Minimum Maximum Mean 

Std. 

Deviation 

Age 1 4 2.05 0.723 

Respondents Gender 1 2 1.58 0.495 

Education 1 3 1.87 0.934 

Employment Status 2 5 3.61 0.972 

Industry 1 3 1.65 0.706 

Has RPA been implemented in your 

organisation 1 2 1.17 0.373 

Current position 1 5 3.73 1.394 

Size of your organisation 1 5 3.8 1.522 
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Age Frequency Percent 

Below 25 years 30 19.10 

25 - 40 years 96 61.10 

40 - 55 years 24 15.30 

Above 55 years 7 4.50 

Respondents Gender Frequency Percent 

Male 66 42.00 

Female 91 58.00 

Education Frequency Percent 

Bachelors Degree 80 51.00 

Masters Degree 18 11.50 

Professional Courses like CFA, ACCA, 

etc 59 37.60 

Employment Status Frequency Percent 

Part-time 19 12.10 

Full time 96 61.10 

Consultant 42 26.80 

Industry Frequency Percent 

Accounting / Finance 76 48.40 

IT / ITES 60 38.20 

Others 21 13.40 

Has RPA been implemented in your 

organisation Frequency Percent 

Yes 131 83.40 

No 26 16.60 

Current position Frequency Percent 

IT Executive 22 14.00 

Junior Executive 7 4.50 

Senior Executive 26 16.60 

Manager 39 24.80 

Process Head 63 40.10 

Size of your organisation Frequency Percent 

Less than 500 employees 29 18.50 

1001 - 1500 employees 26 16.60 

1500 - 2000 employees 21 13.40 

More than 2000 employees 81 51.60 

Total 157 100.00 

Correlation analysis 

Table 2: Correlation analysis 

Correlations 

Operational 

Efficiencies 

Data 

integrity 

Risk Management 

Practices 

Implementation 

of RPA 

Operational 

Efficiencies 1 .857** .919** .896** 
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Data integrity .857** 1 .860** .871** 

Risk Management 

Practices .919** .860** 1 .930** 

Implementation of 

RPA .896** .871** .930** 1 

 

 

Fig 3: Heatmap 

Operating efficiency and all other elements under consideration are significantly positively 

correlated. Our analysis shows that the relationship with risk management practices is the one 

with the highest correlation (0.919). This would indicate that the increase in operational 

efficiency and the improvement of risk management processes are significantly related. The 

strong association (0.857) with data integrity suggests that higher data integrity and better 

operational efficiency are related. The relationship between the two variables lends credence 

to this. Adoption of RPA and operational efficiency are significantly correlated, as shown by 

the correlation coefficient of 0.896 between the two. 

The study's findings have shown that data integrity and the other elements have solidly 

favourable correlations. As shown by the correlation coefficient of 0.860 with Risk 

Management Practices, data integrity and risk management seem to be well related. Better 

outcomes in risk management are linked to higher data integrity. The substantial correlation 

(0.871) between the adoption of RPA and data integrity suggests that companies that employ 

RPA are more likely to have better data integrity. 
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The study indicates that Risk Management Practices and the other variables have strong 

positive relationships, especially with regard to the RPA Implementation (0.930). These facts 

indicate that the implementation of RPA is closely related to the enhancement of risk 

management procedures. The correlation between operational efficiency (0.919) and data 

integrity (0.860), which exists between the two kinds of variables, demonstrates the 

interdependence of these elements. It tends to suggest that better data integrity and operational 

efficiency are related to better risk management. 

The study's results show that all of the other parameters and the adoption of RPA have a 

significant positive connection; the largest link is seen with Risk Management Practices 

(0.930). Our study has shown that businesses' risk management processes are much improved 

when RPA is used. The installation of RPA seems to be closely linked to both increased 

operational efficiency and data integrity, as shown by the significant correlations with both 

(0.896 and 0.871). 

The correlation research results show that the positive correlation between all four variables 

has significantly increased. Results of this study show a strong correlation between 

improvements in risk management strategies, data quality, and operational efficiency and RPA 

deployment. These results indicate that these improvements could really happen. The great 

degree of interconnectedness emphasises how many parts of organisations are related to one 

another. This emphasises the potential wide-ranging positive effects of strategic initiatives, 

including the use of RPA, across a range of operational areas. 

Factor analysis 

Table 3: Factor analysis of Operational efficiencies 

Kaiser-Meyer-Olkin 

Measure of Sampling 

Adequacy.   0.905     

Bartlett's Test of 

Sphericity 

Approx. 

Chi-

Square 

1205.

56     

  df 10     

  P value 0.00     

Communalities Initial 

Extrac

tion     

OEF1 1 0.939     

OEF2 1 0.944     

OEF3 1 0.922     

OEF4 1 0.921     

OEF5 1 0.826     

Total Variance 

Explained             

Component 

Initial 

Eigenval

ues     

Extraction Sums 

of Squared 

Loadings     

  Total 

% of 

Varia

nce 

Cumu

lative 

% Total 

% of 

Varia

nce 

Cumu

lative 

% 

https://doie.org/10.10399/IJBE.2026566013


International Journal of Business and Economics  

ISSN: 1607-0704  

Vol. 26, No. 1, 2026  

DOI: https://doie.org/10.10399/IJBE.2026566013 
 

259 

1 4.551 

91.02

4 

91.02

4 4.551 

91.02

4 

91.02

4 

2 0.223 4.465 

95.48

9       

3 0.105 2.092 

97.58

1       

4 0.062 1.246 

98.82

7       

5 0.059 1.173 100       

Extraction Method: 

Principal Component 

Analysis.             

 

In factor analysis, the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy is one of 

the most important statistics. It does this by determining the percentage of the variance in the 

variables that can be ascribed to the underlying causes. This contributes to determining how 

much the variables are affected by the elements that are underneath them. The investigation's 

results lead to the exceptionally high KMO value of 0.905. A KMO score of higher than 0.9 is 

considered "marvelous" in statistical analysis, meaning that the dataset is very well-suited for 

factor interpretation. The high KMO value indicates strong correlations between the variables 

and a suitable sample size for identifying important components. 

Finding whether the correlation matrix is a representation of an identity matrix is the aim of 

Bartlett's Test of Sphericity. Should such be the case, it means that the variables are unrelated 

to one another and are hence inappropriate for structure finding. The results indicate that 

Bartlett's test yielded the estimated chi-square value of 1205.563 with 10 degrees of freedom. 

Thus, the p-value was ascertained to be 0.00. It follows that the correlation matrix cannot be 

regarded as an identity matrix because the p-value is less than 0.05. The results of this 

investigation provide further proof that the variables in the issue are appropriate for factor 

analysis and share components. 

A measure of proportion, "communalities" refers to the proportion of the variance in each 

variable that can be explained by the variables that have been eliminated. all variable has a 

communality of 1 at first, meaning that all variance in the variable has been explained. This is 

completed right at the start of the academic year. The communalities for the variables (OEF1 

to OEF5) exhibit a range from 0.826 to 0.944 after the data has been extracted. High 

communalities indicate that the derived components may account for a substantial portion of 

the variance seen in each variable. More precisely, the variables account for 93.9% of the 

variance in the data, as shown by the extraction communality of OEF1 of 0.939. Furthermore 

noteworthy are the extremely high extraction communalities of OEF2, OEF3, OEF4, and OEF5 

(0.944, 0.922, 0.921, and 0.826, respectively). The high numbers allow one to conclude that 

the factor model is a good match for the facts. 

Finding the total variance that the retrieved components may explain is one of the most crucial 

parts of Principal Component Analysis (PCA). 91.024% of the whole variance is explained by 

the cumulative eigenvalue of 4.551, which is suggested by the initial eigenvalues. The first 

main component may be inferred to be mostly in charge of the variations seen in the dataset. 

Significant portions of the variance are explained by the following components, which in turn 

explain 4.465% of the variation, 2.092%, 1.246%, and 1.173% of the variance, respectively. 

The results of the investigation allow one to see that these five components account for 100% 
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of the overall variance. Notwithstanding, it is evident that the first component occupies the 

most prominent position. 

Table 4: Factor analysis of Data Integrity 

Kaiser-Meyer-Olkin 

Measure of Sampling 

Adequacy.   0.91     

Bartlett's Test of 

Sphericity 

Approx. 

Chi-

Square 

1137.

43     

  df 10     

  P value 0.00     

Communalities Initial 

Extrac

tion     

DIN1 1 0.88     

DIN2 1 0.926     

DIN3 1 0.875     

DIN4 1 0.933     

DIN5 1 0.921     

Total Variance 

Explained             

Component 

Initial 

Eigenval

ues     

Extraction Sums 

of Squared 

Loadings     

  Total 

% of 

Varia

nce 

Cumu

lative 

% Total 

% of 

Varia

nce 

Cumu

lative 

% 

1 4.536 

90.72

2 

90.72

2 4.536 

90.72

2 

90.72

2 

2 0.172 3.436 

94.15

8       

3 0.14 2.807 

96.96

4       

4 0.091 1.818 

98.78

2       

5 0.061 1.218 100       

Extraction Method: 

Principal Component 

Analysis.             

 

The dataset in this work is very well-suited for factor analysis, as shown by the Kaiser-Meyer-

Olkin (KMO) Measure of Sampling appropriateness of 0.91. Anywhere between 0 and 1 may 

be the KMO value; values nearer 1 indicate very strong correlation patterns. This implies that 

there are reliable and distinctive variables. Generally speaking, a KMO score of 0.91 is 

considered to be "superb". Considering this, one may say that the correlations between the 

variables are strong enough to support the carrying out of a component analysis. 
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One may find out whether the correlation matrix is a representation of an identity matrix by 

using Bartlett's Test of Sphericity. This would suggest that the variables are unrelated and, thus, 

unfit for detecting underlying structure. The test's results show that, with ten degrees of 

freedom, the chi-square value is around 1137.429. Furthermore, the study yielded a p-value of 

0.00. It may be regarded as very significant since the p-value is less than 0.05. That this is the 

case supports the notion that the data can be factored in as it shows that the correlation matrix 

is not an identity matrix. Principal component analysis (PCA) is a workable technique for data 

analysis as this result supports the notion that there are substantial connections between the 

variables. 

Indicating the extent to which the extracted components may explain the variance in each 

variable, communalities provide this information. The communality of each variable is set to 1 

at the start of the analysis to show that all of the variations have been considered. The 

communalities for the variables DIN1 through DIN5 are discovered to have high values when 

the extraction process is finished. These are, in turn, 0.88, 0.926, 0.875, 0.933, and 0.921. These 

communalities are very big, which implies that a substantial amount of the variance in each 

variable is caused by the extracted variables. It was found once the study was over that DIN4 

had the highest communality value, 0.933. It follows that the components account for 93.3% 

of the variance in DIN4. Nevertheless, DIN3 has the lowest communality score of 0.875, 

suggesting that 87.5% of its variance may still be explained. This is so as DIN3 is the least. 

The total variance that may be explained by the recovered components is a critical factor in 

assessing the effectiveness of Principal Component Analysis (PCA). The first component's 

cumulative eigenvalue of 4.536, which explains around 90.722% of the overall variance, may 

be seen based on the initial eigenvalues. The study results allow one to conclude that a 

substantial portion of the variance seen in the dataset is caused by the first principal component. 

Having an eigenvalue of 0.172, the second component accounts for 3.436% of the total 

variance. Comparably, the eigenvalue of the third component, 0.14, explains 2.807% of the 

variation. The fourth and fifth components, at 1.818% and 1.218%, respectively, account for 

even less percentage of the variance than the first two components. As the first component is 

in charge of collecting the majority of the information in the data, it is evident that it is the most 

significant one even if the total variance that may be explained by these five components is 

equal to 100%. 

 

Table 5: Factor analysis of Risk management 

Kaiser-Meyer-Olkin 

Measure of Sampling 

Adequacy.   0.877     

Bartlett's Test of 

Sphericity 

Approx. 

Chi-

Square 

1116.

78     

  df 10     

  P value 0.00     

Communalities Initial 

Extrac

tion     

RMP1 1 0.928     

RMP2 1 0.829     

RMP3 1 0.943     
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RMP4 1 0.86     

RMP5 1 0.916     

Total Variance 

Explained             

Component 

Initial 

Eigenval

ues     

Extraction Sums 

of Squared 

Loadings     

  Total 

% of 

Varia

nce 

Cumu

lative 

% Total 

% of 

Varia

nce 

Cumu

lative 

% 

1 4.475 

89.50

8 

89.50

8 4.475 

89.50

8 

89.50

8 

2 0.258 5.165 

94.67

3       

3 0.118 2.359 

97.03

2       

4 0.095 1.896 

98.92

9       

5 0.054 1.071 100       

Extraction Method: 

Principal Component 

Analysis.             

 

A statistical metric called the Kaiser-Meyer-Olkin (KMO) metric of Sampling may be used to 

ascertain whether a sample is large enough to perform factor analysis. The data in this study is 

very well-suited for factor analysis, as shown by the adequacy value of 0.877. An index that 

may be any number between 0 and 1 is the KMO value. Greater values indicate the existence 

of correlations between variables, which are strong enough to build correct factors. The study's 

results indicate that data is suitable for principal component analysis (PCA) and suggests that 

the variables have similar underlying properties when the KMO score is higher than 0.8. 

Researchers utilise the statistical test known as Bartlett's Test of Sphericity to ascertain whether 

the correlation matrix of the data is similar to an identity matrix. The variables in the data may 

not be suitable for determining the underlying structure if the correlation matrix is the same as 

the identity matrix. With 10 degrees of freedom in all, the researcher in this specific study 

obtained an estimated chi-square value of 1116.784 by using Bartlett's test. We demonstrated 

that there was a relevant p-value of 0.00. It follows that the correlation matrix cannot be 

regarded as an identity matrix because the p-value is less than 0.05. The fact that this result 

offers proof of the significant connections between the variables implies that factor analysis is 

a suitable approach to their examination. This result demonstrates that principal component 

analysis (PCA) is a suitable technique and that the data may be factored. 

A measuring unit called a "communality" expresses how much the extracted components can 

explain the variance in each variable. Every variable's communality starts off at 1, meaning it 

accounts for all of the variations. After extraction, the communalities for the variables (RMP1 

to RMP5) were ascertained to be 0.928 for RMP1, 0.829 for RMP2, 0.943 for RMP3, 0.86 for 

RMP4, and 0.916 for RMP5. Large communalities seen in the data lead one to believe that the 

extracted variables may account for a substantial portion of the variance seen in each variable. 

One may see, for instance, that RMP3 has the highest communality value of 0.943. 
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Accordingly, the components account for 94.3% of the volatility in the data. Conversely, the 

RMP2 model scores the lowest communality, 0.829. Accordingly, the components only explain 

82.9% of the model's variance. 

Finding the overall variation that the retrieved components may explain is one of the most 

crucial parts of Principal Component Analysis (PCA). One can see from the early eigenvalues 

that the first component has a cumulative eigenvalue of 4.475, which explains 89.508% of the 

entire variance. The hypothesis put forward states that the first principal component may 

capture a significant portion of the variance in the data. The second component, accounting for 

5.165% of the total variation, has an eigenvalue of 0.258. The third component, which explains 

2.359% of the variation, has an eigenvalue of 0.118, the same as the second. The study results 

indicate that, respectively, the fourth and fifth components account for 1.896% and 1.071% of 

the variance. Since the first component is in charge of collecting the majority of the information 

in the data, it is evident that it is the most significant one even if the total variance that may be 

explained by these five components equals 100% 

Structural Equation Modeling 
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The construct "Operational Efficiencies" is proposed within the path that leads to the 

deployment of RPA, as shown by its path coefficient of 0.17. These results indicate a positive 

but somewhat weak direct relationship, indicating that, while their impact may not be as great 

as that of other factors, increases in operational efficiency play a part in the adoption of RPA. 

In a similar spirit, a route coefficient of 0.22 indicates that "Data Integrity" significantly 

influences the deployment of RPA. Using the results of our research, one may conclude that 

there is not much need to preserve data integrity throughout the RPA adoption decision-making 

process. This link emphasises the need for precise and reliable data in the context of automation 

processes, implying a slightly more apparent impact than operational effectiveness. 

As per a route coefficient of 0.53, "Risk Management Practices" is the element that mostly 

affects the installation of robotic process automation. Regarding the use of RPA, the substantial 

positive correlation shown in this study emphasises the need to have all-encompassing risk 

management strategies. Robotic process automation (RPA) technology tends to be more often 
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used by companies with long-standing risk management frameworks to handle potential 

operational issues. Furthermore, one must remember that all of these constructs are prone to 

measurement errors, as shown by the symbols e1, e2, e3, and e4. Conversely, the error terms 

indicate the unexplained variation in each construct that is not explained by the model, coupled 

with their associated variances (1.75 for e1, 1.89 for e2, 1.95 for e3, and 0.19 for e4). This 

makes one assume that the constructions are impacted by components other than those that are 

shown in this diagram. Based on the results of the SEM research, it is feasible to conclude that 

operational effectiveness and data integrity have some influence on the deployment of Robotic 

Process Automation. However, the study makes clear that the successful implementation of 

robotic process automation (RPA) is mostly dependent on risk management techniques. This 

study highlights the intricacy of the decision-making process that has to be considered while 

thinking about using robotic process automation (RPA). Among other things, it considers 

operational issues, data requirements, and risk assessment. 

Discussion 

This paper aims to provide a thorough analysis of the ways in which accounting processes may 

be changed and how improved sustainability may be achieved by robotic process automation 

(RPA). Three main topics are the study: risk management, data integrity, and operational 

effectiveness. It gives a thorough analysis of how every one of these elements advances the 

main goal of enhancing sustainable accounting practices. The research's conclusions indicate 

that robotic process automation (RPA) significantly contributes to improving accounting-

related operational efficiency. Using Robotic Process Automation (RPA) frees up accountants 

to focus on more strategic tasks requiring experience and judgment. This is achieved by time- 

and labor-intensive repetitive tasks including data entry, invoice processing, and financial 

reconciliations being automated. After Robotic Process Automation (RPA) was introduced, the 

study made empirical data accessible that points to significant savings in processing time and 

operational costs. This supports the idea put forward in the research that automation not only 

quickens workflow but also lowers the possibility of human mistakes, which ultimately raises 

overall productivity. The article can come under fire since it might understate the initial outlay 

of funds and time needed to integrate RPA. Worries about losing their jobs may also make 

workers opposed to the merger. If only a deeper analysis of the initial costs and change 

management strategies had been carried out, it would have been feasible to fully understand 

the increases in operational efficiency. 

According to the research, there is a solid case that robotic process automation (RPA) may 

improve data integrity by increasing accuracy and consistency in data processing. Data 

researchers need automated processes as a tool to reduce the possibility of errors while 

manually inputting data. This ensures, therefore, that the data is treated consistently, which is 

necessary to preserve reliable study records. The research is clear that the use of RPA helps to 

make real-time data validation and reconciliation more feasible, which encourages the creation 

of more timely and accurate financial reporting. Despite its many benefits, this article may be 

critiqued for not sufficiently addressing the risks associated with RPA in data management. 

Among these risks include the reliance on accurate initial programming and the potential for 

systemic problems if the RPA bots are not properly maintained and monitored. A more thorough 

analysis of the potential issues and the required protections might be carried out to support the 

case for the use of robotic process automation (RPA) in preserving data integrity. Especially 

comprehensive is the research on risk management strategies, which shows how robotic 

process automation (RPA) may lower operational risks by guaranteeing adherence to corporate 

and regulatory requirements. Many instances are given in this article to show how audit trails 

and compliance checks may be automated using robotic process automation (RPA). This in 
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turn lowers the likelihood of noncompliance and increases openness. The provided empirical 

data indicates that there was a notable drop in the number of events associated with compliance 

once RPA was implemented. However if the piece had included a deeper analysis of the risks 

associated with robotic process automation (RPA), it would have been much more helpful. 

Cybersecurity flaws and the possibility of operational disruptions should RPA systems fail are 

two of these hazards. If researchers tackled these concerns, they would be able to understand 

the risk environment associated with RPA more fully. 

By proving that robotic process automation (RPA) may improve productivity, maintain data 

accuracy, and strengthen risk management management, the article persuasively argues for the 

use of RPA in the creation of environmentally friendly accounting procedures. In this sense, 

the improvements already indicated are somewhat significant as they help to improve the long-

term viability of accounting operations. They do this via effective waste reduction, error 

minimization, and assurance of adherence to the relevant regulations. However, one may object 

to the research for not going into enough detail on the more significant effects of robotic process 

automation (RPA) on worker dynamics and the moral implications of automation in accounting 

processes. Adding a more nuanced discussion on how to balance the advancement of 

technology, the expansion of the workforce, and ethical concerns would improve the narrative 

from the perspective of a researcher 

Conclusion 

Researcher-wise, the article makes a strong argument for how robotic process automation may 

completely transform corporate accounting practices. It shows how this technology may raise 

operational effectiveness, protect data integrity, and enhance risk management. The paper 

would be better off with a more balanced analysis of the early implementation challenges, 

potential hazards, and moral dilemmas with automation. The paper should incorporate such an 

analysis even if the benefits of RPA in boosting operational efficiency, reducing mistakes, and 

guaranteeing compliance are well acknowledged. Considering these factors, the goal of our 

study is to provide a more complex picture of how RPA supports sustainable accounting 

procedures. This will be achieved by giving a greater in-depth understanding of the impact of 

RPA. 

References 

Agalianos, K.; Ponis, S.T.; Aretoulaki, E.; Plakas, G.; Efthymiou, O. Discrete event 

simulation and digital twins: Review and challenges for logistics. Procedia Manuf. 2020, 

51, 1636–1641.   

Ahi, P.; Searcy, C. A comparative literature analysis of definitions for green and sustainable 

supply chain management. J. Clean. Prod. 2013, 52, 329–341.   

Badurdeen, F.; Jawahir, I.S. Strategies for value creation through sustainable 

manufacturing. Procedia Manuf. 2017, 8, 20–27.   

Brown, C.G.; Longworth, J.W.; Waldron, S. Food safety and development of the beef 

industry in China. Food Policy 2002, 27, 269–284.   

Carson, J.S. Introduction to modeling and simulation. In Proceedings of the Winter 

Simulation Conference, Orlando, FL, USA, 4 December 2005.  

Cebuc, C.N.; Rus, R.V. The Use of Robotic Process Automation for Business Process 

Improvement. In Remodelling Businesses for Sustainable Development, Proceedings of the 

2nd International Conference on Modern Trends in Business, Hospitality, and Tourism, 

https://doie.org/10.10399/IJBE.2026566013


International Journal of Business and Economics  

ISSN: 1607-0704  

Vol. 26, No. 1, 2026  

DOI: https://doie.org/10.10399/IJBE.2026566013 
 

267 

Cluj-Napoca, Romania, 12–14 May 2022; Springer International Publishing: Cham, 

Switzerland, 2023; pp. 117–131.  

Charnley, F.; Tiwari, D.; Hutabarat, W.; Moreno, M.; Okorie, O.; Tiwari, A. Simulation to 

enable a data-driven circular economy. Sustainability 2019, 11, 3379.   

Chen, J.H.; Ren, Y.; Seow, J.; Liu, T.; Bang, W.S.; Yuk, H.G. Intervention technologies for 

ensuring microbiological safety of meat: Current and future trends. Compr. Rev. Food Sci. 

Food Saf. 2012, 11, 119–132.   

Chinchkar, A.; Kamble, M.G.; Singh, A. Potential Use of Robotics in the Food Industry. In 

Handbook of Research on Food Processing and Preservation Technologies; Apple 

Academic Press: Cambridge, MA, USA, 2021; pp. 43–54.  

Cigolini, R.; Pero, M.; Rossi, T.; Sianesi, A. Linking supply chain configuration to supply 

chain performance: A discrete event simulation model. Simul. Model. Pract. Theory 2014, 

40, 1–11.   

Cox, A.; Chicksand, D.; Palmer, M. Stairways to heaven or treadmills to oblivion? Creating 

sustainable strategies in red meat supply chains. Br. Food J. 2007, 109, 689–720.   

Dos Reis, J.G.M.; Machado, S.T. The Role of Logistics Management in Food Supply 

Chains. In New Perspectives in Operations Research and Management Science: Essays in 

Honor of Fusun Ulengin; Springer International Publishing: Cham, Switzerland, 2022; pp. 

551–582.  

El Khatib, M.; Alhosani, A.; Alhosani, I.; Al Matrooshi, O.; Salami, M. Simulation in 

Project and Program Management: Utilization, Challenges and Opportunities. Am. J. Ind. 

Bus. Manag. 2022, 12, 731–749.   

Feng, J.; Fu, Z.; Wang, Z.; Xu, M.; Zhang, X. Development and evaluation on an RFID-

based traceability system for cattle/beef quality safety in China. Food Control 2013, 31, 

314–325.   

Gayialis, S.P.; Kechagias, E.P.; Papadopoulos, G.A.; Masouras, D. A review and 

classification framework of traceability approaches for identifying product supply chain 

counterfeiting. Sustainability 2022, 14, 6666.   

Golinska-Dawson, P.; Werner-Lewandowska, K.; Kolinska, K.; Kolinski, A. Impact of 

market drivers on the digital maturity of logistics processes in a supply chain. Sustainability 

2023, 15, 3120.   

Grikštaitė, J. Business process modelling and simulation: Advantages and disadvantages. 

Glob. Acad. Soc. J. Soc. Sci. Insight 2008, 1, 4–14.  

Hayes, D.; Jacobs, K.; Schulz, L.; Crespi, J. Resilience of US Cattle and Beef Sectors: 

Lessons from COVID-19. J. Agric. Food Ind. Organ. 2022, 1–14. Available online: 

https://www.degruyter.com/document/doi/10.1515/jafio-2022-0021/html  

Hernández, C.G.; Barragán-Ochoa, F.; Hurtado-Hurtado, J. Innovation Scenarios for 

Ecuadorian Agrifood Network. Foresight STI Gov. 2023, 17, 67–79.   

Hobbs, J.E. The COVID-19 pandemic and meat supply chains. Meat Sci. 2021, 181, 

108459.    

https://doie.org/10.10399/IJBE.2026566013


International Journal of Business and Economics  

ISSN: 1607-0704  

Vol. 26, No. 1, 2026  

DOI: https://doie.org/10.10399/IJBE.2026566013 
 

268 

Hubbart, J.A.; Blake, N.; Holásková, I.; Mata Padrino, D.; Walker, M.; Wilson, M. 

Challenges in Sustainable Beef Cattle Production: A Subset of Needed Advancements. 

Challenges 2023, 14, 14.   

Huerta-Torruco, V.A.; Hernández-Uribe, Ó.; Cárdenas-Robledo, L.A.; Rodríguez-Olivares, 

N.A. Effectiveness of virtual reality in discrete event simulation models for manufacturing 

systems. Comput. Ind. Eng. 2022, 168, 108079.   

Kedziora, D.; Leivonen, A.; Piotrowicz, W.; Öörni, A. Robotic process automation (RPA) 

implementation drivers: Evidence of selected Nordic companies. Issues Inf. Syst. 2021, 22, 

21–40.  

Khan, M.T.; Idrees, M.D.; Rauf, M.; Sami, A.; Ansari, A.; Jamil, A. Green supply chain 

management practices’ impact on operational performance with the mediation of 

technological innovation. Sustainability 2022, 14, 3362.   

Kleijnen, J.P. Supply chain simulation tools and techniques: A survey. Int. J. Simul. Process 

Model. 2005, 1, 82–89.   

Koroteev, M.; Romanova, E.; Korovin, D.; Shevtsov, V.; Feklin, V.; Nikitin, P.; Makrushin, 

S.; Bublikov, K.V. Optimization of Food Industry Production Using the Monte Carlo 

Simulation Method: A Case Study of a Meat Processing Plant. Informatics 2022, 9, 5.   

Lamberton, C.; Brigo, D.; Hoy, D. Impact of Robotics, RPA, and AI on the insurance 

industry: Challenges and opportunities. J. Financ. Perspect. 2017, 4, 13.  

Langmann, C.; Turi, D. Basics of Robotic Process Automation (RPA). In Robotic Process 

Automation (RPA)-Digitization and Automation of Processes: Prerequisites, Functionality 

and Implementation Using Accounting as an Example; Springer Gabler: Wiesbaden, 

Germany, 2023; pp. 5–16.  

Lynch, R.; Henchion, M.; Hyland, J.J.; Gutiérrez, J.A. Creating a rainbow for sustainability: 

The case of sustainable beef. Sustainability 2022, 14, 4446.   

Madakam, S.; Holmukhe, R.M.; Jaiswal, D.K. The future digital workforce: Robotic 

process automation (RPA). JISTEM-J. Inf. Syst. Technol. Manag. 2019, 16, e201916001.   

Martinez, C.C.; Maples, J.G.; Benavidez, J. Beef cattle markets and COVID-19. Appl. 

Econ. Perspect. Policy 2021, 43, 304–314.   

Mefford, R.N. The economic value of a sustainable supply chain. Bus. Soc. Rev. 2011, 116, 

109–143.   

Mohapatra, B.; Mohapatra, S.; Mohapatra, S.; Mohapatra, B.; Mohapatra, S.; Mohapatra, 

S. Fundamentals of RPA. In Process Automation Strategy in Services, Manufacturing and 

Construction; Emerald Publishing Limited: Bingley, UK, 2023; pp. 123–166.  

Moreira, S.; Mamede, H.S.; Santos, A. Process automation using RPA—A literature review. 

Procedia Comput. Sci. 2023, 219, 244–254.   

Oleghe, O. System dynamics analysis of supply chain financial management during 

capacity expansion. J. Model. Manag. 2020, 15, 623–645.   

Oliveira, J.B.; Jin, M.; Lima, R.S.; Kobza, J.E.; Montevechi, J.A.B. The role of simulation 

and optimization methods in supply chain risk management: Performance and review 

standpoints. Simul. Model. Pract. Theory 2019, 92, 17–44.   

https://doie.org/10.10399/IJBE.2026566013


International Journal of Business and Economics  

ISSN: 1607-0704  

Vol. 26, No. 1, 2026  

DOI: https://doie.org/10.10399/IJBE.2026566013 
 

269 

Payne-Gifford, S.; Whatford, L.; Tak, M.; Van Winden, S.; Barling, D. Conceptualising 

Disruptions in British Beef and Sheep Supply Chains during the COVID-19 Crisis. 

Sustainability 2022, 14, 1201.   

Plattfaut, R.; Borghoff, V.; Godefroid, M.; Koch, J.; Trampler, M.; Coners, A. The critical 

success factors for robotic process automation. Comput. Ind. 2022, 138, 103646.   

Popkova, E.G.; De Bernardi, P.; Tyurina, Y.G.; Sergi, B.S. A theory of digital technology 

advancement to address the grand challenges of sustainable development. Technol. Soc. 

2022, 68, 101831.   

Quealy, S.; Lynch, P.J.; Hasan, N. Agriculture 4.0: Data platforms in food supply. In Digital 

Agritechnology; Academic Press: Cambridge, MA, USA, 2022; pp. 219–241.  

Richey, R.G.; Roath, A.S.; Adams, F.G.; Wieland, A. A responsiveness view of logistics 

and supply chain management. J. Bus. Logist. 2022, 43, 62–91.   

Saini, N.; Malik, K.; Sharma, S. Transformation of Supply Chain Management to Green 

Supply Chain Management: Certain Investigations for Research and Applications. Clean. 

Mater. 2023, 7, 100172.   

Seuring, S.; Müller, M. From a literature review to a conceptual framework for sustainable 

supply chain management. J. Clean. Prod. 2008, 16, 1699–1710.   

Shete, P.C.; Ansari, Z.N.; Kant, R. A Pythagorean fuzzy AHP approach and its application 

to evaluating the enablers of sustainable supply chain innovation. Sustain. Prod. Consum. 

2020, 23, 77–93.   

Silvestre, B.S.; Monteiro, M.S.; Viana, F.L.E.; de Sousa-Filho, J.M. Challenges for 

sustainable supply chain management: When stakeholder collaboration becomes conducive 

to corruption. J. Clean. Prod. 2018, 194, 766–776.   

Singh, A.; Mishra, N.; Ali, S.I.; Shukla, N.; Shankar, R. Cloud computing technology: 

Reducing the carbon footprint in the beef supply chain. Int. J. Prod. Econ. 2015, 164, 462–

471.   

Singh, S.; Kumar, R.; Panchal, R.; Tiwari, M.K. Impact of COVID-19 on logistics systems 

and disruptions in the food supply chain. Int. J. Prod. Res. 2021, 59, 1993–2008.   

Sulfiar, A.E.T.; Guntoro, B.; Atmoko, B.A.; Budisatria, I.G.S. Sustainability of beef cattle 

farming production system in South Konawe Regency, Southeast Sulawesi. J. Indones. 

Trop. Anim. Agric. 2022, 47, 155–165.   

Tsapi, V.; Assene, M.N.; Haasis, H.D. The Complexity of the Meat Supply Chain in 

Cameroon: Multiplicity of Actors, Interactions and Challenges. Logistics 2022, 6, 86.   

Vargas, J.R.C.; Mantilla, C.E.M.; de Sousa Jabbour, A.B.L. Enablers of sustainable supply 

chain management and its effect on competitive advantage in the Colombian context. 

Resour. Conserv. Recycle. 2018, 139, 237–250.   

What Is Business Process Automation Anyway? Available online: 

https://hanvanderaa.com/wp-content/uploads/2022/08/HICSS2023-

What_is_automation_anyway_AV.pdf. 

Zimon, D.; Tyan, J.; Sroufe, R. Implementing sustainable supply chain management: 

Reactive, cooperative, and dynamic models. Sustainability 2019, 11, 7227.   

https://doie.org/10.10399/IJBE.2026566013


International Journal of Business and Economics  

ISSN: 1607-0704  

Vol. 26, No. 1, 2026  

DOI: https://doie.org/10.10399/IJBE.2026566013 
 

270 

 

 

https://doie.org/10.10399/IJBE.2026566013



