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ABSTRACT 
 

In Malaysia, the adoption of electronic payment systems within public sector 

agencies has expanded rapidly, reflecting the government’s commitment to a 

cashless and digitally integrated financial ecosystem. Despite this progress, post-

collection operations such as fund reconciliation, settlement, and accounting 

record integration continue to face challenges arising from fragmented 

workflows, manual verification, and limited coordination among government 

agencies, acquiring banks, and accounting offices. This study examines the 

suitability of emerging digital technologies, namely Robotic Process 

Automation, Artificial Intelligence, Cloud Computing, and Blockchain 

Technology, in enhancing inter-organisational collaboration workflows within 

Malaysia’s public sector electronic payment systems. Guided by the inter-

organisational collaboration framework, which emphasises collaboration, trust, 

control, and information exchange, a thematic review of 66 scholarly articles 

published between 2019 and 2025 was conducted. The findings indicate that 

although Artificial Intelligence and Robotic Process Automation improve 

operational efficiency and decision making, their adoption is constrained by 

socio-technical and integration challenges. Cloud Computing promotes 

interoperability and shared data environments yet raises issues concerning vendor 

dependency and data sovereignty. Blockchain Technology, however, provides 

the most resilient inter-organisational workflow through its decentralised and 

transparent structure that reduces reconciliation delays, strengthens service level 

compliance, and improves communication among agencies. The study advances 

conceptual understanding and offers practical insights for policymakers pursuing 

accountable and interoperable digital ecosystems in Malaysia. 
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INTRODUCTION 
 

Electronic payment (e-payment) has become a cornerstone of national strategies to promote a 

cashless society (Fintech Malaysia, 2024). According to Bank Negara Malaysia, the value of 

transactions carried out via e-payment platforms exceeded RM500 billion in 2024. This trend 

marks a decisive shift in public preference from physical currency to digital platforms. This 

progress is also evident in the Malaysian public sector, where over RM60 billion in government 

collections in 2024 were collected via e-payment (Accountant General Department, 2024). While 

these figures highlight strong public acceptance of digital platforms, ongoing inter-organisational 

collaboration (IOC) workflow challenges remain in the back-end e-payment process. These back-

end operations involve coordinated processes across public agencies, acquiring banks, and 

accounting offices. The Auditor General of Malaysia reported recurring discrepancies, noting that 

more than RM6.0 billion in revenue collected between 2015 and 2022 faced significant fund 

remittance delays (Jabatan Audit Negara Malaysia, 2022). 

 

In the e-payment ecosystem, IOC workflows are vital for reconciliation, settlement, and record-

keeping (Vedapradha & Ravi, 2023). These functions require effective coordination to ensure 

timeliness, accuracy, and integrity (Gomaa et al., 2023). However, inefficiencies persist, including 

weak monitoring mechanisms, reliance on manual reconciliation, and fragmented inter-agency 

communication (Khairi et al., 2025). Such weaknesses undermine service provision stated in 

service level agreements (SLAs), reducing accountability and organisational performance. The 

complexity of involving multiple entities across public agencies, banks, and accounting offices 

further necessitates the effective coordination, transparency, and trust (Rasool et al., 2023). 

Addressing the challenges in IOC workflows is essential, as delays in fund remittance violate 

regulatory guidelines. Although digital technologies are increasingly employed to reduce 

fragmentation, their effectiveness depends on alignment with collaborative requirements within 

public sector ecosystems (Hummell et al., 2022; Pramuja et al., 2021). This highlights the need to 

evaluate technological interventions across the four dimensions of IOC: collaboration, trust, 

control, and information exchange (Kostić & Sedej, 2022; Nguyen et al., 2025). Emerging 

technologies such as Artificial Intelligence (AI), Robotic Process Automation (RPA), Cloud 

Computing, and Blockchain Technology (BCT) are recognised as significant enablers of improved 

IOC workflows (Baiod & Hussain, 2024; Khairi et al., 2025; Zhang et al., 2020).  

 

However, numerous studies have explored technological integration to improve inter-

organisational collaboration within private sector settings (e.g. Ilin et al., 2017; Wewerka & 

Reichert, 2023), limited empirical attention has been directed toward public sector ecosystems 

where structural rigidity, multi-tiered governance, and regulatory compliance amplify 

collaboration challenges (Mohd Ruzman et al., 2023). Most of the existing research has focused 

on these technologies in isolation, lacking comprehensive comparative evaluations. Khairi and 

Saadan (2025) provide one of the few in-depth investigations highlighting persistent IOC 

workflow challenges in the Malaysian Transport License Department e-payment process. Their 

study reveals that fragmented inter-agency operations and service-level inconsistencies remain 

unresolved despite digitalisation efforts. Building upon this context, the present study extends the 

discussion by evaluating the suitability of emerging technologies such as RPA, AI, Cloud 

Computing, and BCT within the specific operational realities of the Malaysian public sector e-

payment process. By employing a thematic review (TR) approach, the research seeks to identify 
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trends and synthesise discussions regarding the alignment of these technologies with IOC 

dimensions. Through evidence-based insights, this study contributes to digital transformation and 

provides practical guidance for policymakers and system architects, enhancing collaborative 

governance in the public finance domain. 

 

LITERATURE REVIEW 
 

Inter-organisational collaboration (IOC) has emerged as a valuable framework for examining 

cross-organisation cooperation among entities involved in complex governance and service 

delivery systems (Dyer & Singh, 1998). In the public sector, particularly in the context of post-

collection e-payment processes, IOC provides a lens for understanding how stakeholders such as 

government agencies, acquiring banks, and accounting offices interact to achieve accountability 

and efficiency. Wamba et al. (2024) contend that agencies managing financial operations function 

within collaborative networks, where success hinges not only on internal efficiency but also on the 

capacity to coordinate across organisational boundaries. These collaborations are influenced by 

several elements such as mutual coordination, shared accountability, and technological 

interdependence (Wiesweg et al., 2022). This study adopts the IOC perspective to evaluate the 

effectiveness of digital technologies across four dimensions: collaboration, trust, control, and 

information exchange (Angst & Brandenberger, 2021; Kostić & Sedej, 2022; Oliveira & 

Lumineau, 2019). 

 

The first element of collaboration is defined as the coordination of processes, activities, and 

decisions across organizational boundaries to achieve common goals (Adomako & Nguyen, 2023). 

In e-payment systems, collaboration is essential for effectively managing back-end processes such 

as reconciliation, settlement, and record-keeping. Ineffective collaboration often results in silos, 

delays, and accountability gaps, thereby compromising service delivery (Dowelani et al., 2023). 

According to Gularte et al (2024), successful collaborative governance relies on shared objectives 

and transparent mechanisms that foster joint problem-solving. 

 

Meanwhile, trust is often considered a fundamental element of IOC workflows, significantly 

affecting the willingness of the party to share information, delegate responsibilities, and embrace 

interdependencies (Ansell & Torfing, 2022). In the context of public finance, trust involves the 

assurance that agencies will operate consistently, adhere to established standards, and maintain 

data integrity (Anyanwu et al., 2023). According to Lumineau et al. (2021), technological 

platforms can either enhance or undermine trust based on their transparency, traceability, and 

security features. The absence of trust can lead to reluctance in information sharing, resulting in 

bottlenecks and inefficiencies. 

 

Next, control mechanisms serve to enhance accountability, ensure compliance, and manage risk 

within collaborative networks (Dekker, 2004). This element is associated with agency theory, 

which focuses on the principal-agent dynamics (Udoikah et al., 2024). They added that, in the 

public sector, robust oversight mechanisms, such as centralised Treasury accounts, are critical for 

ensuring transparency. Technological advancements like smart contracts, service level agreement 

(SLA) tracking, and dashboards improve control by formalising agreements and facilitating real-

time monitoring (Nguyen et al., 2023). Nonetheless, a rigid control system can hinder flexibility 

in dynamic environments (Monsef & Hanan, 2024). 
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Finally, information exchange serves as a foundational element for all dimensions of the IOC 

framework. Secure, timely access to accurate data is crucial for informed decision-making (Caglio 

& Ditillo, 2012). Weigand et al. (2020) characterise communication as "communicative acts" that 

promote collaboration beyond mere data transfer. Additionally, Angst and Brandenberger (2021) 

argue that reciprocal and transparent exchanges not only minimise redundancy but also enhance 

the quality of decision-making. In the context of e-payment systems, agencies must efficiently 

access, update, and verify shared records, such as transaction logs. Consequently, effective 

information exchange platforms emerge as strategic capabilities for organisations. 

 

Emerging technologies such as RPA, AI, Cloud Computing, and BCT present significant 

opportunities to enhance various dimensions of the IOC framework. RPA fosters consistency 

through the automation of reconciliation tasks, while AI aids in predictive analytics and informed 

decision-making. Cloud platforms facilitate shared access to data and resources, and BCT ensures 

transparency and data integrity (Bhurgri et al., 2024). Collectively, these technologies enable 

synchronised operations across geographically dispersed institutions, underscoring the critical role 

of digital infrastructures in fostering resilient collaborations (Omol, 2024; Sanusi et al., 2022). 

However, the effectiveness of these technologies is contingent upon contextual factors. The OECD 

(2025) highlights that digitalisation can enhance efficiency and interoperability only when 

supported by robust governance, institutional readiness, and contextual alignment (Ganeshu et al., 

2024; Mittal & Gautam, 2023). 

 

In conclusion, no single technology can be deemed universally optimal for inter-organisational 

collaboration. Each technology possesses unique strengths and limitations, with its effectiveness 

influenced by contextual and institutional factors. This highlights the necessity for comparative 

evaluations that extend beyond mere technical efficiency, assessing alignment with collaborative 

imperatives. By mapping IOC dimensions such as collaboration, trust, control, and information 

exchange against the capabilities of emerging technologies, this study establishes a structured 

framework for evaluating their suitability. This analytical perspective sets the stage for the 

subsequent thematic review, which explores the integration of digital transformation with 

collaborative governance in public sector financial management. 

 

METHODOLOGY 
 

This study adopts a thematic review (TR) approach, which differs from conventional systematic 

reviews by prioritising interpretive analysis over outcome synthesis. Rather than merely evaluating 

prior research findings, TR facilitates deeper exploration of patterns, concepts, and frameworks 

IOC workflows. The approach is grounded in the TR framework proposed by Zairul (2020, 2021) 

and Zairul and Zaremohzzabieh (2023) which adapts Braun and Clarke (2006) thematic analysis 

for literature synthesis. The process involved identifying, coding, and organising recurring 

patterns, which were subsequently developed into analytical themes concerning the suitability of 

emerging technologies in enhancing IOC within e-payment systems. To ensure rigour, the review 

focused on publications from 2019 to 2025, sourced primarily from SCOPUS and Mendeley, and 

retrieved using targeted keywords related to technological integration, collaboration, and e-

payment workflows as outlined in Table 1. 
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Table 1  

Databases’ Search Terms 
 

Database Selection based on string criteria Result 

SCOPUS TITLE(( "blockchain" OR "distributed ledger" OR "crypto" OR "ledger 

technology" OR "cloud computing" OR "cloud" OR "cloud services" OR 

"virtualization" OR "RPA" OR "robot" OR "robotic" OR "automation" OR "AI" 

OR "artificial" ) AND ( "public sector" OR "government" OR "public 

administration" OR "public services" ) AND ( "application" OR "implementation" 

OR "use" OR "deployment" )) AND PUBYEAR > 2019 AND PUBYEAR < 2026 

AND ( LIMIT-TO ( SUBJAREA,"COMP" ) OR LIMIT-TO ( SUBJAREA,"SOCI" 

) OR LIMIT-TO ( SUBJAREA,"BUSI" ) )  AND ( LIMIT-TO ( 

LANGUAGE,"English" ) )  AND ( LIMIT-TO ( OA,"all" ) )  

40 

Manual 

selection 

(Mendeley 

database) 

“blockchain”, “robotic process automation”, “cloud computing”, and “artificial 

intelligence” were searched in relation to terms including “public sector”, “inter-

organisational collaboration” for year [2019 to 2025] 

26 

Source: Adopted from Zairul and Zaremohzzabieh (2023) 

 

The process of creating a thematic review paper (TR) can be divided into two distinct phases: (1) 

quantitative and (2) qualitative. The rigorous of this process ensures the trustworthiness of the 

review by following a structured approach outlined in Table 2. 

 

Table 2 

Thematic Review Steps 
 

No. Step Description 

1 Formulating the research 

questions 

Broad questions are defined as a roadmap, ensuring clarity and comprehensive 

coverage of IOC and technology themes. 

2 Article screening Relevant studies were identified via databases, reference lists, and hand-

searching, using precise keywords to balance breadth with practicality. 

3 Article filtering Inclusion and exclusion criteria were applied based on research objectives and 

emerging insights from initial readings. 

4 Cleaning and finalising 

articles 

Metadata was double-checked to confirm relevance and ensure only suitable 

studies were retained. 

5 Data extraction and 

synthesis 

Iterative thematic analysis using ATLAS.ti 25; coding integrated bibliometric 

insights with qualitative interpretations for depth and consistency. 

6 Validation of themes Themes refined iteratively; peer debriefing and independent review enhanced 

conceptual clarity, validity, and methodological robustness. 
 

Source: Adopted from Zairul and Zaremohzzabieh (2023) 

 

The selection of articles followed the inclusion and exclusion criteria outlined earlier and depicted 

in Figure 1. SCOPUS was selected for its extensive coverage of peer-reviewed literature, while 

Mendeley was used to collate and manage articles from diverse sources (Ahmi et al., 2020). Filters 

were applied to refine the search by article type, subject area, language, and open-access status. 

Boolean operators were employed in the Title, Keywords, and Abstract fields using terms such as 

Robotic Process Automation (RPA), Artificial Intelligence (AI), Cloud Computing, and 

Blockchain Technology (BCT), alongside complementary terms such as inter-organisational, 

relational, and collaborative.  

 

 



Journal of Management & Muamalah, Vol. 15, No. 2 (2025)   

 

 

 

88 

 

Figure 1 

Inclusion and Exclusion Criteria in The Thematic Review 

 
 

Source: Adopted from Zairul and Zaremohzzabieh (2023) 

 

The iterative process ensured broad yet focused coverage of literature on technological 

interventions in IOC workflows. Duplicates were removed, author details standardised, and 

metadata verified in Mendeley. A final set of 66 articles was exported to ATLAS.ti 25 for analysis. 

Two research questions guided the review:  

 

a) RQ1: What are the patterns and statistics regarding technology applications in IOC workflows 

within the public sector, particularly in terms of article count, geographical distribution, and 

thematic development in the literature from 2019 to 2025? 

 

b) RQ2: What themes emerge from the body of literature on technology applications in IOC 

workflows within the e-payment process? 

RESULT 
 

The reviewed studies highlight evolving trends in adopting emerging technologies to improve IOC 

workflows in public sector e-payment processes. RPA, AI, Cloud Computing, and BCT each 

demonstrate unique capacities in addressing challenges such as fragmented operations, manual 

processes, SLA discrepancies, and communication gaps. Traditionally, manual tasks like 

reconciliation, compliance monitoring, and data validation, prone to human error and 

inefficiencies, can be automated to enhance accuracy, security, and transparency. This review 
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presents findings in two parts: quantitative insights through graphs and statistics, and qualitative 

themes derived from the literature. Together, they underscore the suitability of digital technologies 

for strengthening collaborative e-payment workflows. 

 

Quantitative Findings 
 

The study trend considered factors such as publication year, industrial context, research focus, and 

thematic subjects, revealing patterns of technology application in IOC workflows, thereby 

answering RQ-1. Figure 2 illustrates the trend of publications on technology applications. The 

trend of publications on digital technology applications in collaboration studies from 2019 to 2025 

demonstrates an upward trajectory. Beginning with a single publication in 2019, the output 

gradually increased to two in 2020 and three in 2021. A substantial rise occurred in 2022, with 

nine publications, and accelerated further to fifteen publications, culminating in a peak of 23 

publications in 2024. Although the count for 2025 currently stands at 13, this apparent decline is 

likely provisional, as the year is still ongoing. This trend illustrates scholars' interest in applying 

technology to improve the IOC workflow. This trajectory underscores the growing trend of digital 

transformation as a vital enabler of IOC workflows. 

 

Figure 2 

A Breakdown of Articles by Year of Publication 
 

 
 

Figure 2 illustrates the publication trends by country on the application of digital technologies in 

IOC from 2019 to 2025. The United Kingdom recorded the highest volume of publications, with 

consistent growth across the years and a peak in 2024, reflecting its strong institutional interest in 

digital public sector transformation. The United States follows closely, with steady contributions 

from 2020 onwards, driven by academic and governmental initiatives aimed at improving 

technology interoperability. Germany is positioned in third place, with outputs spanning multiple 

years, underscoring its continued exploration in digital governance research. Switzerland and the 

Netherlands also show notable engagement, particularly between 2021 and 2024. 
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Figure 3 

Publication by Country 
 

 
 

Meanwhile, emerging economies such as India, China, and Indonesia are beginning to register 

their presence, reflecting an increasing regional emphasis on collaborative digital governance. 

Contributions from Ukraine, South Korea, and Malaysia indicate growing diversity in geographic 

participation. The pattern suggests a gradual global convergence of interest in leveraging 

technologies like AI, RPA, Cloud Computing, and BCT to support more integrated and transparent 

IOC workflows. 

 

Table 3 illustrates the theme that emerges in this study. The authors identify four key themes in 

the application of digital technologies to enhance IOC workflows: T01 – Improving IOC 

Workflows through Robotic Process Automation (RPA), T02 – Fostering IOC Workflows through 

Artificial Intelligence (AI), T03 – Strengthening IOC Workflows through Cloud Computing, and 

T04 – Improving Transparency and Security in IOC Workflows through Blockchain Technology 

(BCT). The thematic review mapping indicates a growing scholarly interest in AI and Cloud 

Computing due to their capabilities in intelligent decision-making and data integration. RPA (T01) 

is frequently explored for standardising the IOC workflows, while BCT is emerging as a secure 

and transparent solution. Collectively, these themes reflect a shift toward automation, 

interoperability, and trust-enhancing technologies in inter-entity collaboration. Based on these 

themes, the author would conduct a comparative assessment to determine the most suitable 

technology for improving IOC workflows in the context of the public sector e-payment process. 
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Table 3 

Author vs. Theme 
 

No Author Themes (*) 

T01 T02 T03 T04 

1 Haq et al. (2025)       / 

2 Babšek et al. (2025)     /   

3 Rekunenko et al. (2025)     /   

4 Bustamante et al.  (2025)       / 

5 Paduraru et al. (2025) /       

6 Alomar and Jacob (2025)     /   

7 Malik and Rana (2025)     /   

8 Binbeshr et al. (2025)     /   

9 Kshetri (2025)     /   

10 Peralta et al. (2025)     /   

11 Mwangi et al. (2025)     /   

12 Ajayi (2025)   /     

13 (Calcara, 2025)   /     

14 Włodyka (2024)     /   

15 Braun and Möller (2024)     /   

16 (Yu, 2024)       / 

17 Weitz et al. (2024)     /   

18 Santos et al. (2024)     /   

19 Rico and Laukyte (2024)     /   

20 Li et al. (2024)     /   

21 Yigitcanlar et al. (2024)     /   

22 Mahusin et al. (2024)     /   

23 Kedziora et al. (2024) /       

24 Kurowski et al. (2024) /       

25 Bédard et al. (2024) /       

26 Tomar and Grover (2024) /       

27 Martínez et al. (2024)     /   

28 Tilbury and Flowerday (2024)     /   

29 Qazi et al. (2024)   /     

30 Akter (2024)   /     

31 Judijanto and Zulfikri (2024)   /     

32 Ogedengbe et al. (2024)   /     

33 Bouabdallah and Fakhfakh (2024)   /     

34 Monsef and Hanan (2024)   /     

35 Rizvi and Williams (2024)   /     

36 Tsouplaki and Kalloniatis (2024)   /     

37 Larikova et al. (2023)       / 

38 Luthra et al. (2023)       / 

39 Azzam et al. (2023)       / 

40 Clifton et al. (2023)       / 

41 Mamede et al. (2023) /       

42 Wang et al., 2023)     /   

43 Behl et al. (2023)     /   

44 Shakeel et al. (2023)     /   

45 Ahmed et al. (2023)   /     

46 William and Mothukuri (2023)   /     

47 Mkhatshwa and Mawela (2023)   /     
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No Author Themes (*) 

T01 T02 T03 T04 

48 Golmohammadi et al. (2023)   /     

49 Shukla et al. (2023)   /     

50 Nadia Tabassum et al. (2023)   /     

51 Dawood et al. (2023)   /     

52 Khalfan et al. (2022)       / 

53 Götzen et al. (2022) /       

54 Waizenegger and Techatassanasoontorn (2022) /       

55 Flechsig et al. (2022) /       

56 Story et al. (2022) /       

57 Cadei et al. (2022)     /   

58 Piduru (2022)   /     

59 N’goran et al. (2022)   /     

61 Medara et al. (2022)    /     

62 Hopko et al. (2021) /       

63 Ban et al. (2021)     /   

64 W. Li et al. (2021)   /     

65 Syed and Wynn (2020) /       

66 Xu et al. (2020)     /   

67 Agostinelli et al. (2019) /       

(*) T01- Improving IOC Workflows through Robotic Process Automation (RPA), T02- Fostering IOC Workflows 

through Artificial Intelligence (AI), T03- Strengthening IOC Workflows through Cloud Computing, T04- Improving 

Transparency and Security in IOC Workflows through Blockchain Technology (BCT) 

 

Table 4 illustrates the periodical publications and their years of publication from 2019 to 2025, 

showing that the number of publications exploring emerging technologies in IOC workflows 

increased significantly. From a single publication in 2019, the output rose to a peak of 23 in 2024, 

highlighting growing scholarly interest. Notably, 2023 also saw a substantial contribution with 15 

publications. Journals such as Concurrency and Computation, Lecture Notes in Computer Science, 

and Computers featured more than once. The 2025 output, although slightly lower, is expected to 

increase as the year progresses, maintaining the upward trajectory observed in previous years. 
 

Table 4 

Periodical vs. Year of Publications 
 

No Publication Name    Years    Total 

2019 2020 2021 2022 2023 2024 2025 

1 ACM Digital Library           1   1 

2 AI (Switzerland)             1 1 

3 Annals of Operations Research         1     1 

4 Applied Sciences (Switzerland)         1     1 

5 Australasian Journal of Information 

Systems 
      1       1 

6 Business Process Management 

Workshops 
1             1 

7 Cluster Computing         1     1 

8 Cogent Engineering           1   1 

9 Computers           1 1 2 

10 Computer Law and Security Review           1   1 

11 Computers & Security           1   1 



Journal of Management & Muamalah, Vol. 15, No. 2 (2025)   

 

 

 

93 

 

No Publication Name    Years    Total 

2019 2020 2021 2022 2023 2024 2025 

12 Concurrency and Computation: 

Practice and Experience 
      1   1   2 

13 Conference on Human Factors in 

Computing Systems - Proceedings 
          1   1 

14 Cyber Security Experimentation and 

Test Workshop 
    1         1 

15 Data and Policy           1   1 

16 Eastern-European Journal of 

Enterprise Technologies 
        1     1 

17 Engineering       1       1 

18 Frontiers in Blockchain             1 1 

19 Heliyon         2     2 

20 IEEE Access           1   1 

21 IEEE Open Journal of the Computer 

Society 
            1 1 

22 IEEE Robotics and Automation 

Letters 
    1         1 

23 Indonesian Journal of Electrical 

Engineering and Informatics (IJEEI) 
        1     1 

24 Information Services and Use           1   1 

25 Information Technology and People         1     1 

26 Intelligent Computing and 

Optimization for Sustainable 

Development 

          1   1 

27 International Journal for Electronic 

Crime Investigation 
        1     1 

28 International Journal of Engineering 

Business Management 
          1   1 

29 International Journal of 

Multidisciplinary Research and 

Growth Evaluation 

          1   1 

30 International Journal of Public Sector 

Management 
            1 1 

31 International Journal of Research 

Publication and Reviews 
            1 1 

32 International Journal of Responsible 

Artificial Intelligence 
        1     1 

33 International Journal of Social 

Robotics 
      1       1 

34 Internet of Things (Netherlands)           1   1 

35 Journal of Artificial Intelligence & 

Cloud Computing 
      1       1 

36 Journal of Artificial Intelligence 

General Science (JAIGS) 
          1   1 

37 Journal of Cloud Computing     1         1 

38 Journal of Graphic Era University             1 1 

39 Journal of Purchasing and Supply 

Management 
      1       1 

40 Journal of Software: Evolution and 

Process 
     1  1 

41 KI - Kunstliche Intelligenz           1   1 
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No Publication Name    Years    Total 

2019 2020 2021 2022 2023 2024 2025 

42 Lecture Notes in Business 

Information Processing 
  1           1 

43 Lecture Notes in Computer Science       1   1   2 

44 Machines             1 1 

45 Mathematics             1 1 

46 PACIS 2020   1           1 

47 Policy Design and Practice         1     1 

48 Problems and Perspectives in 

Management 
            1 1 

49 Proceedings of Science         1     1 

50 SciWaveBulletin         1     1 

51 Sinergi International Journal of 

Logistics 
          1   1 

52 Smart Cities           1   1 

53 SPE Conference at Oman Petroleum 

& Energy Show 
      1       1 

54 Springer             1 1 

55 Springer Nature             1 1 

56 Sustainability (Switzerland)       1       1 

57 Symmetry         1     1 

58 TalTech Journal of European Studies      1  1 

59 Transactions on Emerging 

Telecommunications Technologies 
        1     1 

60 Transforming Government: People, 

Process and Policy 
          1   1 

61 Trust and Artificial Intelligence           1   1 

62 West European Politics             1 1 

Total 1 2 3 9 15 23 13 66 

 

In summary, this section addresses RQ1 by highlighting research trends in the application of 

several technologies to the IOC workflow within the e-payment process. These trends align with 

the broader challenges faced by the organisation in managing the IOC workflows across various 

domains. Furthermore, this study discusses the suitability of each technology in improving IOC 

workflows (see Figure 4). 
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Figure 4 

Themes of The Study and Publication Years 
 

 
 

Qualitative Findings 

 

This TR paper analysed publications and identified patterns related to the application of emerging 

technologies in IOC workflows. However, it did not provide specific solutions for integrating 

technologies into the e-payment process within IOC workflows. Through multiple iterations, initial 

codes were identified, refined, and organised into categories. Codes that were infrequently 

referenced and did not align with any specific topic were excluded, as the focus of this study was 

on aspects that have been thoroughly examined and discussed in existing research. 
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Figure 5 

Overall Network to Answer Research Question 2 
 

 
 

These themes represent distinct yet interrelated technological pathways for addressing 

inefficiencies, fragmentation, and coordination challenges in IOC workflows in e-payment 

processes. Each theme is examined in depth in the subsequent sections. Results that fall outside 

the defined thematic scope or originate from peripheral articles are referenced where necessary to 

provide descriptive context (see Figure 5). 
 

T01-Improving IOC Workflows through Robotic Process Automation (RPA) 
 

Robotic Process Automation (RPA) is a software-driven automation technology that emulates 

human action using rule-based algorithms (Agostinelli et al., 2019). In general, RPA is positioned 

as a natural extension of business operations, offering an alternative mechanism for repetitive tasks 

that are structured and executed at high volumes (Bédard et al., 2024; Fong et al., 2021). Recently, 

RPA applications have grown significantly in both the private and public sectors, owing to their 

capacity to reduce manual errors, enhance process uniformity, and expedite task completion 

(Moron & Diokno, 2023). In the context of study, RPA holds the potential to transform traditional 

back-end operations such as reconciliation, validation, and reporting. This study critically 

examines RPA’s suitability through the four dimensions of the IOC framework: collaboration, 

trust, control, and information exchange (see Figure 6). 
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Figure 6 

T01-Improving IOC Workflows through RPA 

 

 
 

From a collaboration overview, RPA contributes to the standardisation of operational procedures 

across inter-agency boundaries, facilitating more consistent and coordinated workflows. By 

automating routine and rule-based tasks, it alleviates the administrative burden on human agents, 

enabling them to focus on strategic, value-added activities such as decision-making and cross-

organisational negotiation (Götzen et al., 2022; Kedziora et al., 2024). For instance, in an e-

payment process, RPA can streamline inter-agency reconciliation tasks, reducing dependency on 

manual processes and improving data accuracy. Moreover, the integration of human judgment with 

robotic precision enhances collaborative task execution in shared environments (Hopko et al., 

2021). However, in dynamic operation contexts, RPA deployment may face several challenges. 

For instance, Paduraru et al. (2025) observe that operational heterogeneity among collaboration 

entities and the need for rigorous testing environments pose significant barriers to scalability. In 

addition, Waizenegger and Techatassanasoontorn (2022) highlight that resistance toward 

automation among employees may hinder smooth integration and collaboration, underscoring the 

socio-technical complexity of RPA adoption. 

 

Meanwhile, trust is a critical enabler of successful RPA implementation in IOC workflows, where 

multiple stakeholders must rely on shared digital processes. Transparent communication about the 

capabilities and limitations of RPA systems is crucial for establishing institutional trust and 

mitigating resistance to automation (Syed & Wynn, 2020). In the public e-payment process, trust 
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is demonstrated through the confidence of participating entities, including government agencies, 

acquiring banks, and accounting offices. Their roles will be executed through automated systems. 

However, the trust deficit, whether due to poor design, unrealistic expectations, or perceived loss 

of autonomy, can erode confidence in the collaborative arrangement (Flechsig et al., 2022; Story 

et al., 2022). Thus, trust must therefore be deliberately cultivated through participatory design, 

training, and institutional safeguards that address the human and organisational dimensions of 

automation. 

 

From a control perspective, RPA enhances operational procedures by uniform process execution 

and minimising deviations in operational compliance. This procedure is particularly relevant in 

public sector IOC workflows where transparency, accountability, and auditability are paramount 

(Kurowski et al., 2024). RPA allows for greater control through codified workflows and audit 

trails, supporting both operational reliability and policy adherence. Nevertheless, delegating 

control to software agents introduces new oversight challenges. Bédard et al. (2024) argues that 

the partial relinquishment of manual control necessitates continuous supervision and capacity-

building to ensure that automated processes remain aligned with multi-entity goals.  

 

In terms of information exchange, RPA enhances the velocity and integrity of data flows across 

siloed systems, which is vital in a collaborative ecosystem (Tomar & Grover, 2024). Through 

structured interfaces and rule-based triggers, RPA reduces latency and minimises information 

asymmetry among participating entities. However, systemic limitations, such as legacy IT 

infrastructure, interoperability issues, and misaligned data standards, can impede the effectiveness 

of RPA's information exchange (Mamede et al., 2023). These technical and organisational 

discontinuities must be addressed to unlock RPA's full potential as an integrative tool for 

information sharing across agencies. 

 

In summary, RPA offers a compelling proposition for enhancing IOC workflows within public 

sector e-payment systems, particularly through its capacity to standardise workflows, increase trust 

in automated governance, and facilitate efficient information exchange. However, realising these 

benefits requires careful implementation, with attention to organisational readiness, stakeholder 

alignment, and system interoperability. RPA should thus be viewed not merely as a technical 

solution, but as a socio-technical intervention that intersects with the institutional, behavioral, and 

relational dimensions of collaborative governance. 

 

T02-Fostering IOC Workflows through Artificial Intelligence (AI) 
 

Artificial Intelligence (AI) has emerged as a strategic technological enabler capable of reshaping 

the operational dynamics of the IOC workflow, particularly in the public sector e-payment process. 

Its application across IOC workflows holds considerable promise for enhancing collaboration, 

trust, control, and information exchange as the core dimensions in this context of study (see Figure 

7). However, these benefits are accompanied by several challenges that require critical evaluation, 

especially in contexts involving multiple institutional actors and shared transactional data. 
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Figure 7 

T02-Fostering IOC Workflows through AI 

 

 
 

In terms of collaboration, AI can improve joint decision-making through predictive analytics, 

optimization algorithms, and scenario forecasting, which support resource planning and risk 

mitigation across organizations (Alomar & Jacob, 2025; Xu et al., 2020). These features reduce 

information asymmetries and support the timely alignment of decisions, which is essential in 

collaborative tasks such as fund settlement and reconciliation. Moreover, AI-driven automation of 

routine administrative tasks enables personnel in the organisation to engage in strategic functions 

(Malik & Rana, 2025). Additionally, the AI integration with real-time data enables dynamic 

information sharing, thereby enhancing situational awareness and reducing delays across 

distributed agencies (Martínez et al., 2024). However, AI integration is technically complex, 

necessitating technical changes to existing systems and processes (Wang et al., 2023). 

Overdependence on AI may also lead to reduced interpersonal collaboration and the erosion of 

critical soft skills, such as negotiation, conflict resolution, and adaptive reasoning, which are vital 

in interagency governance (Tilbury & Flowerday, 2024). 

 

In the realm of trust, AI contributes to institutional transparency that emphasises explainability, 

auditability, and accountability in algorithmic processes (Behl et al., 2023). Trust is essential, 

particularly in the public sector context, where trust between collaborating parties depends on the 

ability to trace decision logic and validate outcomes. In addition, AI implementation has shown its 

ability to improve the IOC workflow by reducing human error, thereby improving the reliability 

of automated incident detection and task execution (Binbeshr et al., 2025). However, AI 
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applications are exposed to scepticism and trust issues due to misunderstandings of their decision-

making algorithms (Behl et al., 2023). Moreover, the deployment of AI introduces cybersecurity 

risks, including unauthorized data access and cyberattacks, which can undermine trust in IOC 

workflows (Kshetri, 2025). 

 

In the control regard, AI applications could strengthen oversight and governance by optimising 

resource allocation and real-time operational visibility (Peralta et al., 2025). These features are 

critical in the IOC workflow, particularly in e-payment settings where multiple organisations must 

align service delivery within contractual agreements. Thus, AI-driven monitoring systems can 

support continuous oversight by identifying anomalies and triggering automated responses, 

thereby enhancing organisational control and accountability (Ban et al., 2021; Islam, 2023). 

However, excessive automation may lead to automation bias, whereby human decision-makers 

defer to AI systems uncritically, potentially missing contextual or value-laden considerations 

(Mwangi et al., 2025). Furthermore, the integration of AI into existing control systems requires 

initial investments, such as financial and human resources, which pose barriers to implementation 

in resource-constrained environments (Cadei et al., 2022). 

 

Finally, for information exchange, AI facilitates the robust processing and structuring of large-

scale datasets, enabling faster decision-making and improved IOC communication (Ban et al., 

2021; Malik & Rana, 2025). These capacities are essential for the public sector e-payment process, 

where accurate and timely information sharing is necessary to reconcile accounts, track 

transactions, and audit trails. AI tools also provide predictive insights and automated reporting 

features that enhance communication clarity among organisational actors (Cadei et al., 2022; 

Wang et al., 2023). Nonetheless, AI applications exposed to data quality issues, such as poorly 

curated, inconsistent, or biased information, can limit the effectiveness of AI analytics and 

undermine the credibility of shared outputs (Binbeshr et al., 2025). In addition, the dissemination 

of sensitive data raises serious privacy concerns (Behl et al., 2023). 

 

In conclusion, AI presents a robust technological tool for enhancing IOC workflows in the public 

sector contexts. Its contributions across the IOC dimensions, such as collaboration, trust, control, 

and information exchange, are substantial but not without limitations. Addressing integration 

complexity, automation bias, data quality, and privacy risks is essential for realizing the full 

institutional value of AI. As such, public sector organisations must adopt not only technologically 

sophisticated but also ethically and organisationally sound implementation strategies to align AI 

systems with collaboration objectives. 

 

T03- Strengthening IOC Workflows through Cloud Computing 
 

Figure 8 illustrates the theme that emerges from the analysis of cloud computing, which positions 

it as a key enabler in strengthening IOC workflows within digital ecosystems (Qazi et al., 2024). 

Its capacity to enhance collaboration, build trust, enforce control, and facilitate secure information 

exchange underscores its relevance in the modernisation of public sector e-payment systems. 

 

From a collaboration perspective, cloud computing enables public agencies to co-create, share, 

and manage resources through common platforms (Ahmed et al., 2023). These platforms support 

real-time interactions such as joint document editing and shared processing environments, thereby 
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reducing fragmentation that often hinders coordination (Piduru, 2022). Furthermore, William and 

Mothukuri (2023) argue that cloud computing fosters interoperability between otherwise disparate 

systems, enabling agencies with different technological capacities to engage in synchronised 

service delivery. However, reliance on proprietary cloud solutions may result in vendor lock-in, 

creating long-term dependencies and reducing institutional flexibility (Akter, 2024). Moreover, 

variations in organisational readiness and governance structures limit the full realisation of cloud-

enabled collaboration (Judijanto & Zulfikri, 2024). 

 

Figure 8 

T03- Strengthening IOC Workflows through Cloud Computing 
 

 
 

Trust is a critical dimension of IOC, particularly in contexts involving sensitive financial data 

exchanges. Cloud computing enhances trust through robust security measures, including 

encryption, identity management, and ongoing auditing (Li et al., 2021). The implementation of 

Zero Trust Architecture further mitigates risks from insider threats by ensuring that all access 

requests are subject to verification (N’goran et al., 2022). These security mechanisms foster greater 

confidence and adoption in multi-agency collaborations (Ogedengbe et al., 2024). However, 

delegating data control to third-party vendors introduces significant risks, particularly concerning 

foreign jurisdiction and opaque data handling practices, which can erode institutional trust 

(Bouabdallah & Fakhfakh, 2024). High-profile incidents, such as the MySejahtera platform 

controversy in Malaysia, have heightened concerns over data leakage and potential reputational 
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harm (Fadzil, 2022). These issues underscore the vulnerability of institutional trust when data 

governance frameworks are perceived as inadequate. 

 

In terms of control, cloud computing offers centralised dashboards, automated workflows, and 

integrated policy enforcement tools, which collectively enable real-time oversight and SLA 

compliance (Ajayi, 2025). Scheduling algorithms further optimise resource allocation, ensuring 

system efficiency for high-volume transactions (Golmohammadi et al., 2023). Nonetheless, over-

centralisation risks undermining agency autonomy (Calcara, 2025). Automated controls, if rigid, 

may constrain the adaptability required in dynamic public sector environments (Monsef & Hanan, 

2024). Furthermore, the opacity of control mechanisms in vendor systems reduces transparency 

and weakens institutional accountability (Rizvi & Williams, 2024). Hence, cloud-enabled control 

must balance automation with flexibility to preserve both accountability and responsiveness. 

 

Finally, cloud computing significantly enhances information exchange by offering shared 

databases, APIs, and content delivery networks that enable low-latency access across agencies 

(Tsouplaki & Kalloniatis, 2024). This reduces redundancies and improves decision-making 

efficiency (Medara et al., 2022). However, the openness of cloud infrastructures raises concerns 

about sovereignty, confidentiality, and legal compliance, especially in contexts where data crosses 

national borders (Nadia Tabassum et al., 2023). Cyberattacks and internal misuse further expose 

vulnerabilities, with basic service packages often lacking adequate encryption and audit features 

(Dawood et al., 2023). Without robust data governance and regulatory frameworks, these risks 

could compromise the integrity of IOC workflows. 

 

In conclusion, cloud computing holds considerable potential in strengthening IOC workflows 

within public sector e-payment systems by facilitating collaboration, embedding security-driven 

trust, and enabling real-time control and information exchange. Yet, its effectiveness depends on 

mitigating risks such as vendor dependency, over-centralisation, and weak data governance. For 

cloud computing to achieve its full promise, adaptive governance and regulatory safeguards must 

be developed to ensure both flexibility and institutional accountability across collaborative entities. 

 

T04-Improving Transparency and Security in IOC Workflows through Blockchain 

Technology (BCT) 
 

BCT has emerged as a technology enabler of IOC workflows in the public sector (see Figure 9). 

The unique characteristics of the BCT, such as decentralisation, transparency, immutability, and 

cryptographic security, offer potential to streamline processes across fragmented operations 

(Khairi et al., 2025). In terms of collaboration, BCT facilitates IOC by establishing a shared, 

tamper-resistant ledger that enables all authorised participants to record, validate, and access 

transaction data in real-time (Tiron-Tudor et al., 2021). This shared infrastructure eliminates 

traditional data silos and encourages effective coordination between public institutions, thereby 

promoting synchronised decision-making and accountability (Hijazi et al., 2023). For instance, 

BCT integrated with Internet of Things (IoT) technologies, has been employed to monitor public 

resources in real-time, enhancing transparency in resource allocation and improving service 

delivery (S. Khan et al., 2022). Nonetheless, collaboration through BCT may be impeded by 

differing technological maturity levels and interoperability issues across public agencies, 

especially when legacy systems are incompatible with distributed ledger technology (Lynberg & 
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Deif, 2023). Moreover, the cultural resistance to cross-agency data sharing remains a barrier in 

many bureaucratic settings (Wei Jun & Kamaruddin, 2023). 

 

Figure 9  

T04-Improving Transparency and Security in IOC Workflows through BCT 
 

 
 

In the trust dimension, BCT reinforces trust elements through its transparent and immutable 

transaction history, which allows all nodes to independently verify records without requiring 

oversight from a central authority (Diaconita et al., 2023; Gucciardi, 2023). Verifiability is 

significant in reducing the risk of data manipulation or fraud and fosters trust in a digital 

environment where long-term IOC can be developed (Sandner et al., 2020). However, establishing 

trust in BCT-based systems also demands confidence in the underlying technical infrastructure 

and cryptographic protocols, which may be difficult for non-technical public officials to fully 

comprehend, thereby introducing a new form of institutional trust deficit (Cagigas et al., 2021). 

Furthermore, while BCT ensures data integrity, it does not guarantee data accuracy at the point of 

input, highlighting the persistent role of human oversight (Nanayakkara et al., 2021). 

 

Regarding the control mechanism, BCT can enhance this element by enabling granular access 

permissions and enforcing business rules through programmable applications, such as smart 

contracts (Azzahra & Nugraha, 2023). Smart contracts can automate routine tasks, such as 

eligibility checks on reconciliation, budgeting thresholds, and regulatory audits, thereby 

eliminating manual processes and reducing human error (Abdul Wahab & Jambari, 2018). 

Nevertheless, the decentralised nature of BCT can paradoxically reduce institutional control over 

the system's evolution, as changes require consensus among all nodes (Kapsoulis et al., 2021). 
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Moreover, updating new rules on smart contracts is a complex process that potentially limits the 

flexibility of public administrators in responding to evolving legal or policy requirements (Akman 

& Turhan, 2022). 

 

Finally, in information exchange, the BCT could ensure that all data entered the network is 

validated and agreed upon by authorised members before becoming immutable, which enhances 

data integrity and trustworthiness in the IOC workflows (Goncalves et al., 2020). This facilitates 

timely and reliable communication between public organisations, potentially reducing 

bureaucratic delays and increasing responsiveness to inter-agency communication (Shava & 

Mhlanga, 2023). However, the technical complexity of BCT networks can create steep learning 

curves for public sector employees, often requiring substantial investment in capacity building and 

digital literacy programs (Yadlapalli et al., 2022). Additionally, privacy concerns may arise when 

sensitive personal or institutional data are broadcast across a distributed ledger, despite the use of 

encryption and pseudonymisation techniques (Kumar et al., 2023) 

 

In conclusion, BCT presents compelling opportunities to enhance the collaborative capacity, 

transparency, and operational efficiency of IOC workflows in the public sector. Its ability to 

transform the dimensions of collaboration, trust, control, and information exchange is evident. Yet, 

its successful adoption is contingent upon addressing inherent limitations such as technological 

complexity, regulatory inertia, and institutional readiness.  

 

DISCUSSION 
 

In the context of improving IOC workflows within the public sector’s e-payment systems, the 

integration of emerging digital technologies offers significant potential. Longstanding 

inefficiencies, such as fragmented operations, manual processes, inconsistencies in service-level 

agreement (SLA) enforcement, and communication barriers, continue to impede the effectiveness 

and integrity of settlement processes (Őri et al., 2024). Against this backdrop, technologies 

including AI, RPA, Cloud Computing, and BCT present distinct opportunities when analysed 

through the four dimensions of the IOC framework: collaboration, trust, control, and information 

exchange. The findings of this review reinforce earlier observations by Khairi and Saadan (2025), 

who noted that challenges in Malaysia’s IOC workflow in the e-payment operations stem from 

operational silos. The thematic synthesis here extends their argument by demonstrating that while 

automation and data-driven tools may enhance efficiency, their effectiveness depends on the 

alignment of technology design with existing bureaucratic structures and accountability 

frameworks within the Malaysian administrative apparatus. 

 

From a collaboration perspective, each technology supports operational integration and collective 

decision-making to different extents. RPA strengthens collaborative workflows by automating 

repetitive inter-agency tasks, reducing clerical burdens, and accelerating reconciliation and 

validation processes (Götzen et al., 2022; Moron & Diokno, 2023). AI enhances collaboration by 

providing predictive analytics and scenario modelling that improve data-driven decisions across 

agencies (Alomar & Jacob, 2025). Cloud computing, meanwhile, fosters collaboration by enabling 

agencies to access shared platforms, documents, and processing environments in real-time, 

reducing reliance on siloed systems (Piduru, 2022; William & Mothukuri, 2023). Nevertheless, 

limitations persist: RPA faces resistance from staff concerned about job redundancy, AI is 
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challenged by technical complexity, and cloud computing is constrained by vendor lock-in and 

sovereignty concerns. By contrast, BCT introduces a decentralised, tamper-proof ledger accessible 

to all authorised stakeholders. Its shared, real-time record of transactions eliminates role ambiguity 

and synchronises IOC workflows without relying on a central authority (Hijazi et al., 2023; Tiron-

Tudor et al., 2021). Although interoperability remains a hurdle, BCT’s consensus-based 

mechanisms offer a more durable foundation for collaboration than conventional digital solutions 

(Lynberg & Deif, 2023). The findings indicate that in the Malaysian public sector, collaboration 

barriers are not solely technological but socio-administrative. Centralised decision hierarchies, 

overlapping mandates, and procedural rigidity often limit cross-agency data flow. Therefore, 

technological adoption must be accompanied by policy and top management support to promote 

interoperable and participatory governance. In this respect, BCT’s shared ledger approach 

resonates strongly with Malaysia’s public accountability agenda, as outlined in the National Digital 

Economy Blueprint and the Public Financial Management Reform initiatives (Alafnan & 

Mohdzuki, 2024). 

 

Trust is another pivotal dimension of IOC, with each technology cultivating it in different ways. 

AI advances trust through Responsible AI (RAI) principles such as transparency and auditability 

(Behl et al., 2023). However, public scepticism remains, particularly regarding the opacity of 

algorithms and heightened cybersecurity risks (Kshetri, 2025). RPA builds trust by ensuring 

consistency and reliability in executing standardised tasks, though fears of displacement and weak 

governance structures undermine acceptance (Story et al., 2022; Syed & Wynn, 2020). Cloud 

computing promotes trust via encryption, identity management, and real-time monitoring (Li & 

Kassem, 2021; N’goran et al., 2022), yet issues of vendor opacity and data sovereignty—

exemplified by the MySejahtera controversy in Malaysia—raise doubts about accountability 

(Fadzil, 2022). In contrast, BCT strengthens trust through its cryptographic and verifiable nature, 

reducing dependence on any single institution. This decentralised integrity minimises 

manipulation risks and fosters inter-agency confidence (Diaconita et al., 2023; Sandner et al., 

2020). Although technical literacy remains a prerequisite, BCT addresses the structural roots of 

mistrust more comprehensively than the other technologies. From the Malaysian context, the 

findings suggest that rebuilding IOC workflow trust extends beyond system transparency to 

include institutional credibility and regulatory enforcement. As evidenced by issues such as 

delayed remittance reporting highlighted by the Auditor General (2022), digital systems alone 

cannot compensate for inconsistent compliance practices. This study therefore asserts that 

technological trust mechanisms, such as BCT’s verifiable audit trails and AI’s algorithmic 

accountability, must operate in tandem with governance reforms to rebuild public confidence in e-

payment workflows. 

 

Control, particularly in relation to SLA enforcement, is also addressed differently by each 

technology. RPA provides strict procedural control by codifying workflows, ensuring 

standardisation and traceability (Kurowski et al., 2024). AI enhances oversight through anomaly 

detection and real-time monitoring (Peralta et al., 2025). Cloud computing centralises control 

mechanisms with dashboards, policy engines, and scheduling tools, enabling efficient governance 

(Ajayi, 2025). Nonetheless, these are limited by over-centralisation (cloud), automation bias (AI), 

or rigid adaptability (RPA). Blockchain, by embedding governance into smart contracts, offers 

automated compliance, auditability, and SLA enforcement (Azzahra & Nugraha, 2023; Abdul 

Wahab & Jambari, 2018). These contracts provide transparent, tamper-resistant mechanisms, 
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reducing both intentional and unintentional breaches (Saari et al., 2025). While updating smart 

contracts requires technical expertise and consensus, decentralised accountability makes BCT 

more resilient in ensuring collaborative compliance. The findings also highlight that in Malaysia’s 

highly regulated environment, achieving balanced control is essential to avoid over-centralisation. 

Excessive reliance on top-down digital monitoring tools can stifle agility and innovation within 

agencies. Thus, decentralised yet accountable control systems such as BCT-enabled smart 

contracts offer a more balanced model for ensuring SLA enforcement and inter-agency 

accountability without compromising institutional autonomy. 

 

Information exchange, the final dimension, is facilitated differently across the four technologies. 

AI supports rapid data analysis and automated reporting, enabling more actionable insights (Malik 

& Rana, 2025). RPA provides rule-based data transfer across legacy systems but struggles with 

unstructured or low-interoperability environments (Tomar & Grover, 2024). Cloud computing 

enhances responsiveness by granting low-latency access to shared resources, documents, and data 

across institutions (Tsouplaki & Kalloniatis, 2024; Medara et al., 2022). Yet, its openness increases 

risks of data breaches, confidentiality issues, and jurisdictional disputes (Tabassum et al., 2023). 

Blockchain surpasses these limitations by validating all exchanges via consensus, generating an 

immutable and auditable trail (Goncalves et al., 2020; Shava & Mhlanga, 2023). Despite high 

implementation costs and governance requirements, BCT eliminates information asymmetry and 

ensures all parties share a “single source of truth,” thus reinforcing transparency and accuracy in 

IOC workflows. The findings further reveal that information asymmetry among Malaysian 

government agencies persists despite digitalisation. For instance, separate reporting protocols 

between acquiring banks and accounting offices create reconciliation delays. This study contends 

that the adoption of BCT or hybrid AI–cloud solutions could establish a unified data-sharing 

infrastructure, ensuring real-time visibility across financial reporting entities. Such integration 

would directly address the operational inefficiencies documented by Khairi and Saadan (2025), 

aligning with Malaysia’s aspirations for data-driven governance. 

 

Taken together, AI, RPA, and Cloud Computing make meaningful contributions to modernising 

e-payment systems but are often piecemeal, infrastructure-dependent, and constrained by socio-

technical barriers (see Table 5). BCT, by contrast, reconfigures collaboration, embeds trust within 

its architecture, decentralises yet enhances control, and ensures secure, tamper-resistant 

information exchange. By aligning with collaborative governance principles such as transparency, 

accountability, and decentralisation, BCT emerges as the most structurally resilient and 

contextually appropriate digital infrastructure for strengthening IOC within public sector e-

payment ecosystems. 

 

 

 

 

 

 

 

 

 

 



Journal of Management & Muamalah, Vol. 15, No. 2 (2025)   

 

 

 

107 

 

Table 5 

Summary of Technology Suitability in Improving IOC Workflows 
 

No Technology Collaboration Trust Control Information 

Exchange 

Suitability 

Summary 

1 Robotic 

Process 

Automation 

(RPA) 

Moderate Moderate High Moderate Best for routine task 

automation, limited 

flexibility 

2 Artificial 

Intelligence 

(AI) 

High Moderate High High Strong predictive & 

decision support, 

complex to govern 

3 Cloud 

Computing 

High Moderate Moderate High Real-time access & 

sharing, prone to 

centralisation 

4 Blockchain 

Technology 

(BCT) 

Very High Very High Very High Very High Decentralised, 

secure, transparent, 

and most resilient 

CONCLUSION 
 

This study critically examined the role of AI, RPA, Cloud Computing, and BCT in strengthening 

IOC workflows within Malaysia’s public sector e-payment ecosystem. By employing the IOC 

framework as an analytical lens, the discussion demonstrated how each technology interacts with 

the key dimensions of collaboration, trust, control, and information exchange that underpin 

effective multi-agency financial operations. Within Malaysia’s e-payment process, these 

dimensions are especially pertinent to post-collection activities such as reconciliation, settlement, 

and accounting record integration, functions that require coordinated action between government 

agencies, acquiring banks, and accounting offices. AI facilitates predictive decision-making and 

operational analytics that enhance coordination and accuracy in fund reconciliation. RPA 

contributes by automating repetitive administrative processes, reducing manual workload, and 

expediting data validation across inter-agency workflows.  

 

However, both technologies face barriers related to system integration complexity, socio-technical 

resistance, and limited adaptability within bureaucratic hierarchies typical of public sector 

institutions. Cloud Computing, on the other hand, offers infrastructural interoperability and shared 

resource environments that support cross-agency data exchange, yet it also introduces challenges 

concerning vendor dependency, data sovereignty, and institutional autonomy. Among the 

technologies assessed, BCT emerges as the most comprehensive and contextually aligned enabler 

of resilient IOC workflows within Malaysia’s public e-payment system. Its decentralised, tamper-

proof, and transparent architecture directly addresses long-standing issues such as fragmented 

operations, manual reconciliation, inconsistent service-level agreement (SLA) enforcement, and 

delayed communication between agencies. By establishing a shared, immutable ledger accessible 

to all authorised stakeholders, BCT enhances real-time visibility, accountability, and data integrity 

across the e-payment value chain. The study’s main contribution lies in providing a comparative, 

dimension-based evaluation of emerging technologies within the highly regulated and multi-tiered 

environment of Malaysia’s public financial administration. Conceptually, it extends the 
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understanding of how digital technologies can operationalise IOC principles such as collaboration, 

trust, control, and information exchange within inter-agency payment ecosystems.  

 

Practically, it offers policy-relevant insights for decision-makers and system architects seeking to 

modernise public financial management through accountable and interoperable digital 

infrastructures. Nevertheless, several limitations remain. The study did not incorporate cost-

benefit assessments, stakeholder readiness analyses, or political-institutional dynamics that may 

influence technology adoption and scalability. These gaps caution against generalising BCT as a 

universal solution across all government settings. Future research should therefore employ 

longitudinal case studies and pilot implementations to examine real-world outcomes of BCT 

integration in Malaysia’s e-payment operations, particularly its effects on SLA compliance, 

reconciliation efficiency, and cross-agency transparency. Furthermore, hybrid technological 

ecosystems that combine BCT with AI and Cloud Computing could be explored to optimise 

operational resilience, enhance real-time decision-making, and strengthen institutional adaptability 

in the evolving landscape of Malaysia’s digital public finance system. 
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