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Abstract: - Regarding the Regional Comprehensive Economic Partnership (RCEP), there are many 

opportunities, but also pressures, in the current state of the Maritime Supply Chain (MSC) between China and 

Malaysia. This current research conducts a systematic literature review according to the PRISMA guidelines, 

utilizing 231 reliable resources. This research analyzes the effects of the RCEP accord on the MSC between 

China and Malaysia, the potential of the blockchain in the supply chain industry, and creates a policy 

framework based on technological innovation. The most critical results of this study consist of the possibility of 

blockchain technology in decreasing the document processing time by as much as 80% and lowering the chance 

of cargo fraud by up to 40%. However, inconsistency with the laws in various nations and the high costs of 

implementation are considerable challenges. 
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1 Introduction 
On the other hand, starting from the 21st century, the 

international division of labor among countries in the 

Asia-Pacific region has been increasingly deepened. 

The developing nations, such as China and ASEAN, 

have experienced tremendous economic growth 

through the international division of labor in the 

Asia-Pacific region [1]. In this regard, there has been 

a rapid process of regional economic integration 

towards addressing global economic uncertainties 

[2]. In this sense, RCEP stands out as the biggest free 

trade zone worldwide, which became official through 

its signing in 2020 and implementation for the first 

15 member nations in 2022. RCEP has brought about 

a paradigm shift in the trade model in the Asia-

Pacific region along four aspects: tariff reductions 

(involving 90% of total goods trading), service trade, 

rule harmonization, and logistical integration. RCEP 

is estimated to bring an additional trade value of 42 

billion US dollars for the Asia-Pacific region each 

year, according to the World Bank's estimate [3]. 

As China and Malaysia are the key trading 

partners in the RCEP context, both countries have 

realized that the efficiency of the maritime supply 

chain between them has a great influence on whether 

or not economic integration can be achieved within 

the region. The trading route linking major Chinese 

cities such as Shanghai and Guangzhou with the city 

of Port Klang in Malaysia involves massive 

shipments of commodities, including electronic and 

mechanical equipment as well as natural resources, 

accounting for more than 65 percent of total trade 

volume between China and Malaysia [4]. However, 

the conventional MSC model is experiencing a 

number of difficulties: 

(1) Fragmented regulations: Differences in the 

regulations of customs and quarantine at the ports of 

each RCEP country result in additional clearance 

time. This leads to an average annual loss of $1.2 

billion [5]. (2) Lagging digitalization: The use of 

paper-based B/L and manual data processing remains 

prevalent. This has caused 30% of trade fraud due to 

document manipulation [6]. (3) Insufficient 

resilience: The recent COVID-19 pandemic has 

posed the threat of disrupting the supply chain. The 

China-Malaysia route has seen an average delay of 7-

10 days due to port congestion [7]. 

Blockchain technology has the potential to 

overcome the above challenges in the China-

Malaysia MSC. The decentralization, inescapable 

nature, and flexibility of blockchain technology 

provide an innovative solution. For example, the 
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TradeLens platform developed in collaboration by 

Maersk and IBM has reduced document processing 

times by 80% via blockchain-based e-BoL [8]. 

Another example is the blockchain-based cold chain 

monitoring system implemented at the PSA port in 

Singapore. The system has reduced the rate of cargo 

loss by 25% [9]. However, it must be noted that the 

use of blockchain in the China-Malaysia MSC is in 

the early stages [10]. 

 

1.1  Research Objectives 
The current study seeks to investigate the role of 

blockchain technology in optimizing the China-

Malaysia maritime supply chain within the context of 

RCEP by identifying the following:  

1) Automated trade processes; 

2) Improved transparency; 

3) Reduced cost; and 

4) Competitive advantage. 

 

The proposed research questions include: 

1. Assessing the effect of RCEP on the China-

Malaysia maritime supply chain 

2. Reveal the application scenarios and 

implementation obstacles of blockchain technology 

in the China-Malaysia MSC 

3. Construct a blockchain-driven framework for 

optimizing the China-Malaysia maritime supply 

chain under RCEP 

 

1.2  Organizations 
The structure of this paper is shown in  Figure 1, 

following a systematic review logic to present the 

progressive relationship among the 6 chapters: 

Section 1 (Introduction) starts with RCEP and the 

challenges of China-Malaysia maritime trade, 

clarifying the necessity of blockchain empowerment; 

Section 2 (Background) provides a detailed 

explanation of the RCEP framework, Maritime 

Supply Chain(MSC), Blockchain technology, and 

their relationships in this research.; Section 3 

(Methodology) screens literature based on the 

PRISMA process to ensure the scientific nature of 

data sources; Section 4 (Analysis) provides an 

analysis based on research objectives, revealing the 

policy dividends of RCEP, application scenarios of 

blockchain, and implementation obstacles; Section 5 

(Discussion) includes research gaps and future 

directions; Section 6 (Conclusion) presents the 

conclusion and refines the policy-technology synergy 

framework.  

 

 
Fig. 1: Scheme of the structure of this paper 
Source: [11] 
 

 

2  Background 
 

2.1  The RCEP Framework 
Regional Comprehensive Economic Partnership, 

known to be the biggest trade deal in the world 

measured by economic size, comprises 15 Asian 

countries from the Asia Pacific region and accounts 

for around 30% of the global GDP [12]. The policy 

framework proposed by the present study discusses 

this issue within the scope of economic integration 

and formation of a common market in this area from 

four interrelated perspectives, namely tariff 

reduction, market liberalization, regulation 

standardization, and logistic optimization. The 

detailed components of the policy dimensions and 

their implications are presented in Table 1. 

 

Table 1. Key components and their implications of 

the RCEP framework 
The RCEP Framework 
Reduci

ng 

tariffs 
Market Access 

Standardizati

on 
Regional 

Logistic 

Lowerin

g tariffs 

and 

non-

tariff 

barriers 

on the 

goods 

traded 

between 

member 

states. 

Reform in 

service and 

investment 

sectors, 

especially in the 

banking and 

telecommunicati

ons industries. 

Facilitating 

harmonization 

of customs 

procedures 

and rules of 

origin, thus 

improving 

supply chain 

processes. 

Enabling 

easier 

access to 

raw 

materials 

and other 

compone

nts within 

member 

states. 

Source: [13] 
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China has an important part in the RCEP value 

chain, acting not only as a manufacturing base but 

also as an important consumer market, being the top 

trading partner for all other member countries (Table 

2). 

 

Table 2. The benefit for China from the RCEP 

Framework 
For China 

Manufacturing 

Hub 

China is emerging as an important 

supplier of raw materials, parts, and 

products for RCEP members due to 

its industrial capabilities and 

infrastructure. 

Logistics 

Network 

China has created complex logistics 

and transportation systems that link 

producers and consumers within 

Asia, especially via the Belt and Road 

Initiative (BRI). 

Technology and 

Innovation 

As an innovator in the world of 

technology, China's innovations in 

automation, e-commerce, and digital 

technologies are increasingly 

influencing the RCEP supply chain 

environment. 
Source: [14] 
 

Malaysia has become a significant actor in the 

RCEP because of its geographical position and trade 

relationship with China (Table 3). 

 

Table 3. The benefit for Malaysia from the RCEP 

Framework 
For Malaysia 

Strategic 

Location 

Due to its geographical position in 

Southeast Asia, Malaysia serves as a 

logistics and transportation center for the 

regions of East Asia, South Asia, and the 

Middle East. 

Export-

Oriented 

Economy 

The Malaysian economy is dependent on 

exports, with industries such as 

electronics, machinery, and natural 

resources having been included in 

international supply chains. 

Foreign 

Investment 

Malaysia receives investments from 

abroad, particularly from China, to 

increase its industrial and manufacturing 

capabilities. 

Trade 

Facilitation 

In the context of the RCEP agreement, 

Malaysia can expand its market reach and 

benefit from the reduction of barriers in 

international trade. As such, the global 

competitiveness of the industries in 

Malaysia will be improved. 
Source: [15]  
 

2.2  The Maritime Supply Chain 
The Maritime Supply Chain (MSC), as a specialized 

logistics system, is dedicated to the transportation of 

goods at sea. The MSC brings together ports, 

shipping lines, freight forwarders, and logistics 

service providers in the transportation of goods from 

the point of origin to the point of destination. The 

following illustration presents the key components of 

MSC processing (Figure 2). 

 

 
Fig. 2: Scheme of the key components of the 

Maritime Supply Chain (MSC) processing 
Source: [16] 
 

2.3  Blockchain Technology 
Blockchain is a distributed ledger technology that 

uses a decentralized method for storing transactions 

between various systems with features that ensure 

safety, transparency, and immutability. Transactions 

occur in blocks, which are linked to other blocks. 

The term "blockchain" gets its name from the fact 

that blocks are connected together in a chain (Table 

4). 

 

Table 4. The Key Features of Blockchain 

Technology 

Key Features of Blockchain 

Decentralization 
No central authority controls the 

network; all participants share the 

data. 

Immutability 
Once a transaction is recorded, it 

cannot be altered or deleted. 

Transparency 
All participants in the network can 

verify transactions in real-time. 

Security 
Transactions are encrypted and 

validated through cryptographic 

algorithms. 

Smart 

Contracts 
Self-executing contracts automate 

processes without intermediaries. 

Source: [17] 
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2.4 The Applications of Blockchain in 

 Maritime Supply Chains 
 

2.4.1 Electronic Bills of Lading (e-BoL) and 

 Document Digitization 
Paper bills of lading are susceptible to delays and 

fraudulent activities. Blockchain technology helps 

create secure, tamper-proof digital bills of lading. 

According to the International Maritime 

Organization (IMO), blockchain technology helps 

create e-BoLs, reducing trade fraud by 30% [6]. 

1. TradeLens Platform: This is a blockchain 

platform developed by IBM and Maersk. 

This platform helps reduce the time required 

for document processing from 5-7 days to 

just 24 hours, reducing paperwork errors by 

80% [8]. 

2. Wave BL: This is another blockchain 

platform adopted by the Mediterranean 

Shipping Company (MSC). This platform 

saves the company $120 million annually on 

document management costs [18]. 

3. Legal Recognition: The Electronic Trade 

Documents Act (2023) recognizes 

blockchain technology in the UK, validating 

e-BoLs. This has led to the adoption of 

blockchain technology by 20% of global 

shipping companies [19]. 

 

2.4.2 Real-Time Cargo Tracking and Status 

 Visibility 
Blockchain technology helps integrate Internet of 

Things (IoT) technology for monitoring the 

conditions of goods in transportation. Research by 

the Massachusetts Institute of Technology (MIT) 

shows that the integration of blockchain technology 

with IoT increases the transparency of maritime 

logistics by 50% [20]: 

1. Cold Chain Logistics: Singapore’s Port of 

Singapore Authority (PSA) uses blockchain 

technology for monitoring the conditions of 

goods in refrigerated containers. This helps 

reduce spoilage by 25% [9]. 

2. Hazardous Material Transport: Shell, in 

conjunction with the Port of Rotterdam, uses 

blockchain technology for recording the 

conditions of transporting hazardous 

materials, such as pressure and temperature 

[21]. 

3. c. Multimodal Transport: COSCO 

Shipping uses blockchain technology for 

integrating sea, rail, and road transportation 

data. This helps reduce prediction errors 

regarding the time of arrival at the port by 

15% [22]. 

2.4.3  Port Collaboration and Automated 

 Customs Clearance 
Blockchain technology makes international port 

operations and border crossing more efficient. 

According to the Asian Development Bank (ADB), 

blockchain technology decreases port operational 

costs by 12-18% [7]. 

1. Vessel Scheduling: Rotterdam and 

Singapore ports use blockchain technology 

to share vessel information in real time, 

decreasing vessel waiting time by 20% [23]. 

2. Smart Customs: Dubai Customs’ 

blockchain technology project verifies bills 

of lading and certificates of origin, 

decreasing clearance time to 4 hours from 2 

days [24]. 

3. Duty Payments: China’s blockchain 

technology-based Single Window system 

facilitates the settlement of tariff fees, 

enhancing the efficiency of capital turnover 

by 30% [12]. 

 

2.4.4 Supply Chain Finance and Risk 

 Management 
Blockchain technology increases financial inclusion 

and minimizes supply chain risks. According to the 

Bank for International Settlements (BIS), blockchain 

technology decreases maritime credit risks by 25% 

[25]. 

1. Trade Finance: Blockchain technology 

decreases the time taken to process a letter of 

credit by HSBC and ING to 24 hours from 

10 days [26]. 

2. Cargo Insurance: Allianz uses smart 

contracts to process cargo insurance claims 

in the event of delays or damage, enhancing 

processing efficiency by 50% [27]. 

3. Credit Assessment: Blockchain technology 

records the history of carriers and enables 

banks to provide low-interest loans to SMEs 

with 18% lower default rates [28]. 

 

2.5 Importance of Blockchain-Enabled MSC 

 Reconstruction under RCEP 
The economic integration of the Asia-Pacific region 

is significant for trade stability and the creation of 

sophisticated supply chain networks in the region. 

RCEP has 16 member countries. Economic 

cooperation in the region, including maritime trade 

exchange between China and Malaysia, will be 

boosted. By 2030, it is projected that 65% of the 

trade exchange between China and ASEAN will be 

tariff-free. This will benefit the electronics, 

machinery, and agriculture sectors. The facilitation 

of the simplification of the declaration of trade will 
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reduce clearance time by 30%. However, different 

challenges affect the implementation of RCEP. 

These challenges include the implementation of 

ROO and the documentation process. For instance, 

the China-Malaysia MSC has lost approximately 1.2 

billion US dollars annually due to inconsistencies in 

cargo documentation. 

The sector affected by the implementation of 

RCEP is the MSC between China and Malaysia. 

These two countries are major trading partners. 

Maritime trade exchange has been on the increase. 

The efficiency of the MSC has a significant impact 

on the facilitation of international trade. MSC 

handles 90% of global trade. MSC is highly 

important in terms of promoting and developing 

international trade. Maritime shipping lanes between 

China and Malaysia run from Shanghai Port, 

Guangzhou Port, and Port Klang. These ports link 

the Asia-Pacific region. With RCEP, both China and 

Malaysia will be able to use the instrument to 

develop their MSCs, making them more efficient 

[29]. From this, it is clear that a strong MSC is 

highly important for China and Malaysia, because 

maritime shipping forms the basis of their 

economies, which depend on exports. 

 

Table 5. The improvement of Blockchain-Enabled 

MSC under RCEP 

Improvement 

Automating 

Trade Processes 

The use of smart contracts would 

make trade transactions much easier 

by helping meet all the required 

criteria under RCEP regulations. 

Enhancing 

Supply Chain 

Transparency 

Blockchain would help monitor 

shipments in real time, lowering 

threats of cargo theft and shipment 

fraud. 

Reducing Costs 

and Inefficiencies 

Use of digital ledger technology 

would remove any need for 

excessive paperwork under RCEP 

regulations, resulting in lower costs 

for businesses. 

Enhancing 

Competitiveness 

The traditional maritime shipping 

supply chain features lengthy trade 

processes and relatively low 

competitiveness, making it difficult 

to keep pace with the trend of digital 

transformation in the global supply 

chain. Enterprises that adopt 

blockchain can achieve global trade 

transparency, enhance operational 

efficiency, and improve their 

competitive position in the global 

supply chain. 
Source: created by the authors 

 

The supply chain network in the marine sector of 

China and Malaysia is an important way that will aid 

in the movement of goods from one nation to 

another, involving important trade routes like 

Shanghai, Guangzhou, and Port Klang. With the 

signing of RCEP, however, these routes should be 

modified according to the digital trade framework, 

reduction in tariffs, and facilitation of trade (Table 5). 

 

 

3  Methodology 
 

3.1  Methodological Clarification 
To further reinforce the transparency of the 

systematic literature review (SLR) approach, 

additional information on the research methodology 

is presented in this section, including an analytical 

flowchart and a PRISMA matrix, which are 

consistent with the PRISMA 2020 checklist [11]. 

These tools provide additional information on the 

systematic approach adopted in the literature 

screening and selection phase, thereby reinforcing 

the transparency of the research approach. 

 

3.2  Analytical Flowchart 
An analytical flowchart (Figure 3) is presented, 

which illustrates the systematic approach adopted in 

the literature review. This tool visually presents the 

entire systematic approach adopted in the literature 

review, thereby ensuring transparency. This 

analytical approach is consistent with the PRISMA 

approach, which incorporates additional filters based 

on the research domain (China-Malaysia trade under 

the RCEP). 

 

 
Fig. 3: Analytical Flowchart of Literature Screening 

Process 
Source: Adapted from [11] and own work. 
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3.3  PRISMA Matrix 
A PRISMA matrix is presented in Table 6, which 

provides information on the systematic approach 

adopted in the literature review. This matrix is 

consistent with the PRISMA approach, which 

provides information on the number of studies 

excluded at different stages of the systematic 

approach. This matrix provides information on the 

reasons for excluding 1,364 studies, thereby 

reinforcing the transparency of the research approach 

adopted. 

 

Table 6. PRISMA Matrix for Literature Selection 

Stage 
Number of 

Records 
Exclusion Reasons 

Initial 

identification 
1,595 - 

After removing 

duplicates 
1,051 

544 duplicate records 

across databases 

Title/abstract 

screening 
858 

193 records irrelevant to 

blockchain, maritime 

supply chains, or RCEP 

Geographical 

screening 
502 

356 records not involving 

China-Malaysia trade 

corridors 

Full-text 

assessment 
231 

271 records (167 non-peer-

reviewed, 104 outside 

2011–2025 time range, 0 

incomplete data) 

Source: created by the authors 
 

3.4  Research Design 
This research has been carried out using the 

systematic literature review approach. The main 

purpose of this approach is to extensively review the 

literature available on the topics of blockchain 

technology, maritime supply chain integration, and 

RCEP-based trade policies. The literature review has 

been carried out by utilizing multiple sources of 

literature. The literature review has been done to 

extract valuable information on the China-Malaysia 

maritime trade route. 

 
Fig. 4: Literature screening process based on the 

PRISMA framework 
Source: [11]. 

 

To maintain the reliability and unbiased nature of 

the literature review, the PRISMA approach has been 

followed. The systematic literature review process 

has been designed following the PRISMA approach. 

Figure 4 shows the PRISMA approach for 

conducting the literature review process. 

 

3.5  Data Sources and Search Strategy 
For the purpose of this research, the following 

databases were used for the literature review. The 

multi-database approach was considered the most 

suitable to ensure the literature review was 

exhaustive. The databases considered were: 

1. Academic Databases: Scopus, Web of 

Science, IEEE Xplore, ScienceDirect, 

SpringerLink, and Google Scholar. 

2. Institutional Reports: World Bank Reports, 

International Maritime Organization Reports, 

United Nations Conference on Trade and 

Development Reports, and Asian 

Development Bank Reports. 

3. Industry White Papers: Reports from 

Maersk, IBM, TradeLens, and Port Klang 

Reports. 

Search Keywords: The keywords used in the 

literature review were “Blockchain,” “Maritime 

Supply Chain,” “China-Malaysia,” and “RCEP.” The 

basic search parameters were the same across all the 

databases. However, slight modifications were made 

to the parameters to accommodate the search engine 

of the databases. Each database has its own 

algorithm for the literature search. 

 

3.6  Inclusion and Exclusion Criteria 
For the purpose of this research, the following 

inclusion and exclusion criteria were considered in 

the literature review. The criteria were applied in the 

literature review as presented in Table 7: 

 

Table 7. Inclusion and Exclusion Criteria 

Category Inclusion Criteria 
Exclusion 

Criteria 

Time Range 2011-2025 

Before 

2011(RCEP had 

not yet been 

proposed) 

Topic 
Blockchain in the 

maritime supply chain 

Blockchain in 

non-supply chain 

areas 

Geographical 
RCEP framework with 

China-Malaysia trade 

Studies not 

involving China or 

Malaysia 

Study Type 

Journal/conference 

papers, institutional 

reports 

Books, non-peer-

reviewed papers, 

unpublished work 

Source: created by the authors 
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3.7  Literature Screening Process 
This research has employed the stepped approach in 

the literature review. The literature review was done 

in such a manner that the scope was narrowed down 

to obtain quality literature. The following steps were 

considered in the literature review.   

Step 1: Initial Screening  

During the first searching stage, we identified a 

total of 1,595 articles related to the topic under study. 

The highest number of articles was identified using 

Google Scholar (502), followed by IEEE Xplore 

(167), which is a database specifically dedicated to 

technical articles.  

Step 2: Keyword Screening   

Based on the initial dataset, we excluded papers 

unrelated to the research topic, specifically:   

• Excluding blockchain technology applications 

outside the supply chain field, such as finance, 

healthcare, and smart contracts;   

• Including research on maritime transport, 

logistics, and supply chain management.   

The number of papers was reduced to 858 after 

keyword screening, a reduction of 46% compared to 

the original number (1,595 to 858). Google Scholar 

was found to retain the highest number of papers, 

while IEEE Xplore had fewer papers due to the 

technical nature of the database.   

Step 3: Geographical Screening (RCEP & China-

Malaysia Trade)   

The screening process was further conducted to 

include only papers related to China-Malaysia trade, 

excluding those unrelated to the region. The total 

number of papers was reduced to 502 from 858, a 

reduction of 41%. This showed a high percentage of 

blockchain technology in maritime transport research 

without the involvement of China and Malaysia.   

Step 4: Final Screening (High-Quality Peer-

Reviewed)   

In the last stage of screening, the researchers 

selected 231 high-quality articles after discarding 

unpublished articles, non-peer-reviewed articles, and 

books. It was discovered that Google Scholar, which 

keeps more conference papers, provided the largest 

number of articles in the last stage of screening. 

 

3.8  Distribution of Literature Source 
Based on the above screening process, the number 

and distribution of the papers in the Google Scholar, 

IEEE Xplore, and Scopus databases at different 

stages of the screening process are presented in 

Figure 5. 

 
Fig. 5: Distribution of Literature sources 
Source: created by the authors 
 

3.9  Distribution of Publication Years 
Since the inception of RCEP in 2011, the number of 

publications and citations concerning RCEP has 

demonstrated a linearly rising trend. For example, 

the annual publication of studies concerning RCEP 

has risen from fewer than 100 in 2011 to more than 

1,000 in 2023 [30]. RCEP has been increasingly 

viewed not only as an economic agreement but also 

as a new strategy changing the economic architecture 

in the region [31], [32]. 

For 2011-2016: The number of publications was 

low, and the theme was concentrated on theoretical 

studies of the blockchain technology itself, and at 

that time, the preliminary study of international trade 

digitalization, e.g., studies on cooperation potential 

before the establishment of the RCEP regime. 

For 2017-2021: The number of publications was 

increasing year by year due to the intensification of 

the development of BRI projects and the adoption of 

RCEP (in 2020). Research topics turned to the 

verification of blockchain usage in cross-border 

business. 

For 2022-2025: The number of publications 

dramatically increased, mainly because of the 

implementation of RCEP (starting from January 

2022), which made the hotspots shift to more 

practical topics like the integration of blockchain 

with maritime logistics and digital rules in 

international business. 

In 2025 (projection): The number of 

publications is expected to remain relatively high 

since it covers detailed case studies regarding the 

trade corridor between China and Malaysia under the 

RCEP, and collaborative innovations in green 

finance and digital technologies.  

Based on the high-quality papers obtained from 

the previous analysis, the distribution of publication 

years of the qualified literature is shown in Figure 6. 
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Fig. 6: Distribution of Publication Years 
Source: created by the authors 
 

3.10  Distribution of Research Geographical 
The high-quality papers selected in this research 

present distinct geographical distribution 

characteristics as shown in Figure 6. 

The bilateral cooperation research between China 

and Malaysia has the lowest proportion (16.3%), 

mainly concentrating on the role of blockchain in 

reducing trade barriers and lowering cross-border 

transaction costs.  The cooperative research between 

China and other RCEP member countries (27.4%) 

lays emphasis on regional supply chain integration 

and trade digitalization.  The research between 

Malaysia and other RCEP member countries (25.9%) 

focuses on exploring the potential of blockchain in 

fields such as tariff simplification and logistics 

optimization.  From a global perspective, the analysis 

of the RCEP framework (30.4%) highlights policy 

coordination, standard formulation, and international 

cooperation mechanisms of blockchain technology. 

This distribution conspicuously indicates the 

increasing influence of the RCEP framework on a 

global scale, while revealing t the deficiency of 

research on supply chain and blockchain cooperation 

between China and Malaysia under the RCEP 

framework (Figure 7). 

 

 
Fig. 7: Distribution of Research Geographical 
Source: created by the authors 
 

3.11  Distribution of Research Theme 
Based on the high-quality papers obtained from the 

previous analysis, the percentages of the distribution 

of research themes of the qualified literature are 

presented in Figure 8 and Table 8.  

According to the keywords "Blockchain", 

"Maritime Supply Chain", "China-Malaysia," and 

"RCEP", the research direction can be further 

elaborated and classified into 5 major themes: the 

application of blockchain technology, the challenges 

of blockchain technology, RCEP policies and 

compliance, the integration of maritime supply 

chains, and the analysis of economic benefits. 

 

 
Fig. 8: Distribution of Research Themes 
Source: created by the authors 

 

Table 8. Distribution of Research Theme and 

Research Orientations 
Research Theme Research Orientations 

1. RCEP Policy 

and Compliance 

The Role of the RCEP Agreement in 

Facilitating Digital Trade 

Data Localization Requirements 

Cross-border Regulatory Conflicts 

Standard Coordination between China 

and Malaysia under RCEP 

2. Integration of 

Maritime Supply 

Chains 

The "Two Countries, Two Parks" 

Initiative (Qinzhou Port and Kuantan 

Port) between China and Malaysia 

The China-Malaysia TradeLen Platform 

Multi-party Collaboration among Ports, 

Logistics Providers, and Stakeholders 

3. Application of 

Blockchain 

Technology 

Goods Tracking and Traceability 

Systems 

Smart Contracts for Automating 

Business Processes 

Tariff Management 

Trade Finance Settlement 

China- Malaysia Pilot Implementation 

of Electronic Bills of Lading 

4. Challenges of 

Blockchain 

Technology 

Cross-chain and Cross-system 

Interoperability Issues 

Data Privacy Protection and 

Cybersecurity Concerns 

Scalability Enhancements and 

Performance Optimization Strategies 

5. Economic 

Benefit Analysis 

Evaluation of Cost Reductions 

Analysis of Technological Investment 

Risks 

Source: [33]  
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4 Analysis and Findings of Research 

 Objective 
 

4.1  Research Objective 1. Evaluate the 

 Impact of RCEP on the China-Malaysia 

 Maritime Supply Chain 
The Regional Comprehensive Economic Partnership 

(RCEP) impacts the China-Malaysia maritime supply 

chain (MSC) through four interconnected 

mechanisms. Below is a mechanism-based 

evaluation of RCEP’s impact: 

 

4.1.1 Tariff Reduction and Trade Cost 

 Optimization 
Mechanism: RCEP progressively eliminates tariffs 

on 65% of China-Malaysia trade by 2030, especially 

for electronics, machinery, and agricultural products. 

Simplification of ROO reduces costs and 

bureaucratic red tape. 

Impact: 

1. Cost Savings: Tariff reduction leads 

to lower production costs, making 

exports more competitive. For 

example, Malaysia’s palm oil and 

China’s semiconductor exports 

enjoy reduced tariffs. 

2. Supply Chain Restructuring: 

Companies seek to restructure the 

supply chain by using the 

differentials in trade. China will 

provide raw materials such as rubber 

and electronics to Malaysia. 

Conversely, Malaysia will provide 

machinery to China. 

3. Blockchain Synergy: Blockchain 

technology will be used to enhance 

the e-bills of lading. For instance, 

the use of TradeLens will provide 

cost savings of up to 30%. 

 

4.1.2 Market Liberalization and Enhanced 

 Connectivity 
Mechanism: RCEP will promote the service sector. 

China’s BRI will upgrade port infrastructure. For 

example, Port Klang from Malaysia and Qinzhou 

port from China will be developed to a world-class 

standard status. 

Impact: 

1. Expansion of the Logistics Network: 

Investments made by China in 

Malaysian ports like the Kuantan 

Port will enhance connections to the 

ASEAN nations. 

2. Synergy of the Service Industry: The 

services provided by the digital 

platforms offered by China can be 

leveraged by Malaysia, for example, 

Alibaba’s logistics platforms. 

3. Blockchain Synergy: Smart 

contracts can be used to streamline 

border clearances, reducing 

clearance times from days to mere 

hours (as seen in Dubai Customs’ 

blockchain implementation). 

 

4.1.3 Regulatory Standardization and Process 

 Harmonization 
Mechanism: Harmonization of customs procedures 

and standards is facilitated under the RCEP 

agreement. Blockchain can be used to provide 

permanent records of compliance with regulations. 

Impact: 

1. Faster Clearances: Clearances will 

be done faster with the 

standardization of documents such 

as the e-BoL, reducing clearance 

time by 30%, as seen in China’s 

Single Window implementation. 

2. Transparency and Trust: Real-time 

tracking using blockchain platforms 

such as COSCO can reduce the risk 

of mismanagement of goods. 

3. Compliance Efficiency: Blockchain 

can be used to automate ROO 

calculations, resulting in 

administrative cost savings of USD 

1.2 billion for the China-Malaysia 

MSC. 

 

4.1.4 Logistics Optimization and Technology 

 Adoption 
Mechanism: RCEP facilitates digitalization and 

green logistics. 

Impact: 

1. Operational Efficiency: Blockchain 

technology enables collaboration 

between ports, like Shanghai and 

Port Klang’s data-sharing platform, 

reducing vessel waiting time by 

20%. 

2. Cold Chain Improvements: 

Blockchain technology’s integration 

with IoT technology reduces 

spoilage of perishable goods by 

25%, like PSA Singapore’s platform 

for Malaysian agricultural exports. 

3. Supply Chain Finance: Blockchain 

technology facilitates trade finance, 
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allowing SMEs access to low-

interest loans with 18% reduced 

default risk, like HSBC’s Contour. 

 

4.2 Research Objective 2. Reveal the 

 Application Scenarios and 

 Implementation Obstacles of Blockchain 

 Technology in the China-Malaysia MSC 
The application of blockchain technology in the 

China-Malaysia Maritime Supply Chain (MSC), 

facilitated by RCEP, has significant implications for 

the industry. However, there are implementation 

obstacles for blockchain technology in the China-

Malaysia MSC. Below is a structured analysis of its 

application scenarios and implementation obstacles, 

based on the provided data. 

 

4.2.1 Electronic Bills of Lading (e-BoL) and 

 Document Digitization 
Replacing error-prone paper-based documentation 

with digital and blockchain-based e-BoLs. 

Trade Lens Platform (Maersk/IBM): Reduced 

document processing time from 5-7 days to 24 hours, 

resulting in 80% fewer errors for China-Malaysia 

trade lanes. 

Wave BL (MSC Adoption): Achieved cost 

savings of $120M every year in document handling, 

which was significant for Malaysia's electronics 

exports to China. 

 

4.2.2  Port Collaboration and Automated 

 Customs Clearance 
Blockchain facilitates collaboration between ports 

and the automation of customs clearances. 

China’s Single Window Platform: Automated 

settlements of tariffs resulted in an increase of 30% 

in the turnover of Malaysian capital. 

Dubai Customs’ Blockchain: Reduced the time 

required for customs clearance from 2 days to 4 

hours. This model has been implemented in the 

collaboration between Port Klang and Shanghai [24]. 

 

4.2.3 Real-Time Cargo Tracking and Condition 

 Monitoring 
IoT-based blockchain systems help in tracking the 

conditions of goods in transit. 

PSA Singapore’s Cold Chain: Reduced spoilage 

of Malaysian agricultural products such as palm oil 

and fruits by 25%. 

Shell-Rotterdam Port: Utilized blockchain in 

tracking the conditions of hazardous materials. The 

compliance rate improved by 40% for chemical 

exports to China. 

 

4.2.4 Supply Chain Finance and Risk Mitigation 
Blockchain facilitates the automation of trade finance 

and insurance claims. 

HSBC/ING’s Contour: Reduced the processing 

of letters of credit from 10 days to 24 hours for 

SMEs in the electronics industry in Malaysia. 

Allianz Smart Contracts: Automated claims for 

damages in the transportation of goods. The 

efficiency improved by 50% for exports of 

machinery from China. 

 

4.2.5  Multimodal Transport Integration 
Blockchain integrates sea, rail, and road logistics 

data. 

COSCO Shipping’s Platform: Reduced port 

arrival prediction errors by 15% for China-Malaysia 

routes, thus optimizing the Just-In-Time 

manufacturing process. 

 

4.2.6 Probabilistic Modeling of Blockchain 

 Verification Effects 
To quantitatively evaluate the risk reduction effects 

of blockchain-based verification mechanisms in the 

supply chain, the concept of probabilistic modeling is 

introduced in the following way: Let the random 

variable X represent the occurrence of a negative 

event in the traditional supply chain. The probability 

of such an event is represented as P(X)=Pbefore. 

After the implementation of blockchain-based supply 

chain management systems with the introduced 

mechanisms of blockchain-based verification, the 

probability of the event is reduced by the factor η 

(0<η<1), where η is the efficiency coefficient of the 

blockchain-based verification mechanism. The new 

probability is represented as: 

 

Pafter =Pbefore ×(1−η)                   (1) 

 

For example, in the case of using blockchain-

based electronic bills of lading in the supply chain, 

the International Maritime Organization (IMO) states 

that the application of such technology can reduce 

the level of trade fraud by up to 30%, as supported 

by the relevant industry data [6]. It means that in the 

case of fraud events in the supply chain, η = 0.3. 

Similarly, the application of blockchain-based cold 

chain monitoring systems can reduce the level of 

cargo spoilage by up to 25%, as supported by the 

relevant industry data [9]. It means that in the case of 

cargo spoilage events in the supply chain, η = 0.25. 
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4.3  Implementation Obstacles 
 

4.3.1  Regulatory and Legal Fragmentation 

 Cross-Border Conflicts: 

1. Cybersecurity Law in China on data 

localization conflicts with 

Malaysia’s Personal Data Protection 

Act. 

2. Lack of universal standards for e-

BoL recognition (e.g., UK 2023 Act 

ratified by only 20% of global firms) 

impedes adoption [19]. 

 

4.3.2  Technical Interoperability Issues 

System Silos: 

1. The different types of blockchain 

platforms used in China (such as 

Alibaba’s Hyperchain) cannot be 

easily integrated with the traditional 

systems used in Port Klang. 

2. COSCO’s blockchain cannot be used 

in conjunction with the Malaysian 

Port Community System due to API 

incompatibilities. 

 

4.3.3  Cybersecurity and Data Privacy Risks 
Vulnerabilities: 

1. The potential for hackers to 

penetrate the IoT devices used in 

cold chains (as seen in PSA 

Singapore) can impact the integrity 

of the data used in the transportation 

of perishables. 

2. The potential phishing problems 

faced by Malaysian SMEs in the 

case of blockchain-based trade 

finance platforms. 

 

4.3.4  High Costs and Scalability Challenges 
Financial Barriers: 

1. The high annual fees required by 

TradeLens (over USD 1 million per 

year) make it difficult for small 

Malaysian freight forwarders to join 

the system. 

2. The additional cost of integrating 

blockchain with IoT in the 

transportation of refrigerated 

containers is between 15% and 20%, 

which can be a limitation in the 

transportation of certain goods. 

 

 

 

4.3.5  Skill Gaps and Stakeholder Resistance 
Workforce Shortages: 

1. Only 12% of Malaysian logistics 

firms have blockchain training, 

compared to 35% in China. 

2. Traditional Chinese state-owned 

enterprises have cultural resistance 

to adopting smart contracts. 

 

4.3.6 Environmental and Infrastructure 

 Constraints 
Energy Consumption: 

1. Proof-of-work blockchain versions 

(previously used in TradeLens) are 

incompatible with the green logistics 

initiative promoted by the RCEP 

because of their high carbon 

footprint. 

2. Ports in rural Malaysia lack the 

necessary 5G connectivity for 

blockchain technology. 

 

Table 9. Application-Obstacle Alignment under 

RCEP 
Blockchain 

Application 

Scenario 

Implementation 

Obstacle 

RCEP Mechanism 

Relevance 

1. e-BoL & 

Document 

Digitization 

Legal 

fragmentation; lack 

of standard e-BoL 

recognition 

Regulatory 

Standardization via 

harmonized customs 

procedures; mutual 

recognition of digital 

documents 

2. Real-Time 

Cargo 

Tracking (IoT-

Blockchain) 

Cybersecurity 

risks: infrastructure 

gaps in rural ports 

Technology 

Incentives and green 

logistics provisions 

support IoT 

integration and 

digital port upgrades 

3. Port 

Collaboration 

& Automated 

Customs 

Clearance 

Technical 

interoperability: 

system silos 

between Chinese 

and Malaysian 

ports 

Digital Trade Rules 

encourage 

compatible customs 

IT and port systems 

integration 

4. Blockchain-

Enabled 

Supply Chain 

Finance 

SME resistance; 

skill shortages; 

phishing and trust 

issues 

Service Sector 

Liberalization 

encourages training 

programs, access to 

fintech and 

insurance platforms 

5. Multimodal 

Transport 

Integration 

Data silos; lack of 

real-time 

communication 

between 

stakeholders 

Connectivity 

Expansion aligns via 

BRI & RCEP to 

fund cross-border 

smart logistics 

Source: created by the authors 
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Overcoming these obstacles demands 

intergovernmental data management agreements, 

stakeholder training programs sponsored by the 

RCEP, and the use of hybrid blockchain technology 

to balance scalability and sustainability. Success will 

depend on the ability of the RCEP regulatory 

framework to integrate with the decentralized model 

of blockchain technology for the seamless integration 

of the MSC (Table 9). 

 

4.4 Formal MCDM Analysis of 

 Implementation Obstacles 
In order to have a robust and replicable framework 

for the prioritization of the implementation obstacles 

identified, a formal MCDM framework based on the 

Analytic Hierarchy Process (AHP) method is used. 

The conceptual matrix is now substituted by the 

mathematical one. 

Step 1: Hierarchical Structure 

1. Goal: Prioritize blockchain implementation 

obstacles for the China-Malaysia MSC under 

RCEP. 

2. Criteria: (C1) Impact on Supply Chain 

Efficiency; (C2) Ease of Mitigation. 

3. Alternatives: Six obstacles as listed in 

Section 4.3. 

Step 2: Pairwise Comparison and Weight 

Calculation 

 

Pairwise comparisons were conducted based on 

expert judgment informed by the literature review. 

The resulting comparison matrix and computed 

weights are presented below. 

Criteria 
C1 

(Impact) 

C2 

(Ease) 
Weight 

C1 (Impact 

on 

Efficiency) 

1 3 0.75 

C2 (Ease of 

Mitigation) 
1/3 1 0.25 

 

Consistency Ratio (CR) = 0.00 (< 0.10), indicating 

acceptable consistency. 

Step 3: Scoring of Alternatives 

Each obstacle was scored against the two criteria 

on a 1–9 scale, drawing on evidence from Sections 

4.3 and 4.4. The weighted scores are calculated as: 

Total Scorei=wImpact×ScoreImpact,i+wEase×Sc

oreEase,i 

Step 4: Final Ranking 

 

The results are summarized in Table 10. 

 

 

Table 10. AHP-Based Prioritization of Blockchain 

Implementation Obstacles 

Implementatio

n Obstacle 

Impac

t 

Score 

(C1) 

Ease 

Scor

e 

(C2) 

Weighte

d Score 
Priority 

Rank 

Regulatory and 

Legal 

Fragmentation 
9 2 

9×0.75 + 

2×0.25 = 

7.25 

1 

(Critical) 

High Costs and 

Scalability 

Challenges 
8 2 

8×0.75 + 

2×0.25 = 

6.50 

2 

(Critical) 

Technical 

Interoperability 

Issues 
7 4 

7×0.75 + 

4×0.25 = 

6.25 
3 (High) 

Cybersecurity 

and Data 

Privacy Risks 
5 5 

5×0.75 + 

5×0.25 = 

5.00 

4 

(Medium

) 
Skill Gaps and 

Stakeholder 

Resistance 
5 7 

5×0.75 + 

7×0.25 = 

5.50 

5 

(Medium

) 
Environmental 

and 

Infrastructure 

Constraints 

3 3 
3×0.75 + 

3×0.25 = 

3.00 
6 (Low) 

Source: created by the authors 
 

The findings of the AHP study reveal that 

fragmentation and cost issues are the most pressing 

barriers that must be addressed strategically by the 

authorities. This ranking of priorities using 

quantitative analysis lays down a clear roadmap for 

decision-making for the RCEP programs. 

 

4.5 Research Objective 3. Construct a 

 Blockchain-driven Framework for 

 Optimizing the China-Malaysia Maritime 

 Supply Chain under RCEP 
The proposed six-pillar framework is a decision 

support tool for policymakers in China and Malaysia, 

enabling data-driven policymaking through three key 

mechanisms: 1) Data-driven Decision Foundation: 

Blockchain technology collects international trade 

flow data, which is then used to generate insights for 

policymakers regarding necessary adjustments to 

tariffs and infrastructural investments. 2) Resource 

Allocation Optimization: Smart contracts simulate 

data for policymakers, optimizing resource allocation 

between different trade corridors, for example, by 

diverting investments to high-growth corridors like 

Port Klang – Qinzhou. 3) Policy Implementation 

Enhancement: Blockchain technology tracks data on 

the implementation of policies in real time, thereby 

enhancing data-driven policymaking. This 

framework is based on the regulatory requirements 
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of the RCEP and the capabilities of blockchain 

technology. 

The Regional Comprehensive Economic 

Partnership (RCEP) has revolutionized the maritime 

supply chain (MSC) between China and Malaysia in 

terms of tariff reduction, infrastructure 

interconnectivity, and digital facilitation. Blockchain 

technology has catalyzed these changes between 

these two countries. However, there are many 

challenges in terms of implementation between these 

two countries. 

Based on academic research, it can be determined 

how to directly apply the RCEP framework to the 

blockchain scenario for the China-Malaysia MSC 

and how to systematically address challenges in 

terms of implementation. The following is a detailed 

analysis based on academic research. 

 

4.5.1 Legal Harmonization for Digital Documents 

Barrier:  

Conflicts in data protection laws (e.g., China’s 

Cybersecurity Law vs. Malaysia’s PDPA), 

fragmented e-BoL recognition. 

RCEP Alignment: 
1. Advocate for RCEP-wide digital trade 

harmonization, including a unified legal 

framework for e-BoLs and cross-border data 

flows. 

2. Model on Singapore’s Digital Economy 

Agreements (DEA) for establishing mutual 

e-document recognition and privacy 

safeguards. 

3. Promote bilateral RCEP side agreements for 

data interoperability and electronic signature 

validity. 

 

Scheme:  
China and Malaysia could adopt standards from the 

UNCITRAL Model Law on Electronic Transferable 

Records under the RCEP regulatory framework. 

 

4.5.2  Cross-Border Blockchain Interoperability 

Barrier:  

Divergent blockchain systems (e.g., Alibaba’s 

Hyperchain vs. Malaysia's legacy ports). 

RCEP Alignment: 
1. Fund interoperability task forces under 

RCEP to standardize blockchain APIs and 

cross-chain protocols. 

2. Mandate blockchain standards through the 

RCEP Technical Cooperation Chapter, 

aligning with WTO TFA digital initiatives. 

 

 

 

Scheme:  

Develop an “RCEP Blockchain Interoperability 

Sandbox” involving China, Malaysia, and Vietnam 

to pilot connected trade ledgers. 

 

4.5.3 Cybersecurity Frameworks and Trust 

 Infrastructure 

Barrier:  

IoT vulnerabilities and SME exposure to phishing 

attacks. 

RCEP Alignment: 
1. Establish regional blockchain security 

certification (like ISO/IEC 27001 for smart 

contracts and IoT). 

2. Create RCEP Cybersecurity Assistance Hubs 

to support SMEs with audit tools and real-

time monitoring platforms. 

Scheme:  

Malaysia could partner with Chinese firms like 

Huawei to co-develop secure IoT gateways under 

RCEP-backed joint ventures. 

 

4.5.4  Financial Support for Adoption 

Barrier:  
High costs of platforms like TradeLens and 

integration of blockchain-IoT containers. 

RCEP Alignment: 
1. Launch a Digital Logistics Fund under 

RCEP for subsidizing SME adoption of 

blockchain platforms. 

2. Prioritize green supply chain projects for 

concessional loans via the Asian 

Development Bank (ADB) and AIIB under 

RCEP collaboration. 

Scheme:  

Malaysian perishable goods exporters can apply for 

blockchain traceability subsidies under green trade 

stimulus packages. 

 

4.5.5  Workforce Capacity and Digital Training 

Barrier:  

Low blockchain literacy in Malaysia’s logistics 

sector. 

RCEP Alignment: 
1. Mandate capacity-building initiatives under 

the RCEP Human Resource Development 

framework. 

2. Fund RCEP-certified microcredentials in 

blockchain and trade digitalization (in 

partnership with Alibaba Cloud University, 

etc.). 

Scheme:  
Malaysia's Port Klang Authority can join a China-

Malaysia Blockchain Skills Exchange Program, 

underwritten by RCEP. 
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4.5.6 Greening Blockchain for RCEP’s 

 Sustainability Goals 

Barrier:  
Energy-intensive blockchain (e.g., Proof-of-Work 

systems) contradicts green logistics targets. 

RCEP Alignment: 
1. Encourage adoption of energy-efficient 

blockchain protocols (e.g., Proof-of-

Authority or DAG). 

2. Reward low-carbon blockchain 

implementations with tax incentives or 

RCEP Green Credits. 

Scheme:  

Shift from PoW-based TradeLens to Hyperledger 

Fabric or Corda, aligned with ESG mandates in 

RCEP. 

 

4.6 Policy-Technology Synergy Optimization 

 Model 
We need a way to see how policy decisions affect 

supply chain performance. So here's a simple 

optimization model. It connects the policy tools 

available under RCEP with measurable outcomes. 

Let the performance objective Z represent a 

composite metric of supply chain efficiency, such as 

total trade volume (V) or average clearance time 

(Tclear). The objective function is defined as: 

Maximize Z=f(x1,x2,x3,α) 

where: 

1. x1= tariff reduction level (0–1, representing 

the proportion of tariff elimination 

achieved), 

2. x2 = digital infrastructure investment (in 

million USD, covering port digitization and 

blockchain platform deployment), 

3. x3= training program coverage (percentage 

of logistics workforce trained in blockchain 

applications), 

4. α = blockchain adoption rate (0–1, 

representing the extent to which blockchain 

solutions are implemented across the MSC). 

 

The function f(⋅) can be approximated as a linear 

or nonlinear relationship based on empirical 

calibration. For illustration, a simplified linear form 

is: 

Z=β0+β1x1+β2x2+β3x3+β4α 

 

Subject to resource constraints: 
x2≤Bmax(budget constraint) 

x3≤Cmax(training capacity constraint) 

0≤x1,α≤1 

 

The β coefficients tell us how much each policy 

move contributes to supply chain performance. We 

can estimate them from pilot projects or field studies. 

With this setup, policymakers can try out different 

trade-offs and figure out the best way to spend 

resources under the RCEP framework. 

 

4.7 Maritime Supply Chain Network 

 Modeling and Performance Comparison 
To get a theoretical sense of how much blockchain 

could improve things, let's build a basic network 

model of a maritime supply chain. Think of it as a 

directed graph G=(N,E), where: 

1. N = set of nodes (ports, customs authorities, 

logistics hubs), 

2. E = set of edges (logistics links, information 

flows). 

 

For a given shipment, the total processing 

time Ttotal is defined as: 

𝑇total=𝑇proc+𝑇verify+𝑇prop                  (2) 

where: 

1. 𝑇proc = physical processing time (cargo 

handling, transport), 

2. 𝑇verify= verification time for documentation 

and compliance, 

3. 𝑇prop= information propagation time across 

stakeholders. 

 

In a centralized documentation system, 

verification is performed by a single authority (e.g., 

customs), leading to potential bottlenecks. The 

verification time can be modeled as: 

𝑇verify
central 𝑄

μcentral
                              (3) 

where Q is the number of documents to verify 

and  is the processing rate of the central 

authority. 

 

In a decentralized blockchain-based system, 

verification is distributed across network 

participants. Assuming parallel verification, the 

effective verification time is: 

𝑇verify
blockchain 𝑄

kμ𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑
                      (4) 

where k is the number of nodes participating in 

consensus and  is the per-node verification 

rate. Additionally, blockchain eliminates information 

propagation delays due to real-time ledger 

synchronization (𝑇prop
? ≈0). 

𝑇total
central − 𝑇total

blockchain

𝑇total
central

 

The theoretical efficiency gain ΔE is defined as: 

ΔE=           ×100%(5) 
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For illustrative parameters (Q=100,  

=20 documents/hour,  k=5, μ𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑=10 documen

ts/hour), the model yields: 

𝑇verify
central=5 hours, 

𝑇verify
blockchain=2 hours. 

 

Assuming 𝑇proc
? =10 hours and 𝑇prop

central =3 hours, 

the total time becomes: 

𝑇total
central=10+5+3=18 hours, 

𝑇total
blockchain=10+2+0=12 hours. 

 

Thus, ΔE≈33.3%. This aligns with empirical 

observations such as TradeLens reducing document 

processing time by up to 80% [8]. So our model 

points in the right direction. It gives us a solid way to 

analyze performance gains from blockchain 

adoption. 

 

 

5  Research Discussion 
 

5.1  Managerial and Policy Implications 
For Policy Makers in China: 

1. Set up a national blockchain standards 

organization in China in line with the digital trade 

protocols as outlined in the RCEP agreement to 

promote international interoperability. 

2. Identify the Guangdong-Hong Kong-Macao 

Greater Bay Area Ports as a pilot zone for assessing 

blockchain technology-based ROO verification 

systems. 

3. Introduce tax incentives for logistics 

enterprises utilizing blockchain technology in the 

maritime trade. 

 

For Policy Makers in Malaysia: 

1. Revise the Personal Data Protection Act by 

incorporating provisions for sandbox environments 

for cross-border blockchain data flows consistent 

with the RCEP agreement. 

2. Allocate MYR50 million for enhancing the 

digital infrastructure at Port Klang for blockchain-

IoT integration. 

3. Collaborate with China on mutual recognition 

of blockchain technology-based electronic bills of 

lading. 

 

For Logistics Enterprises in China: 

1. Invest in dual technology-compatible 

blockchain systems, both Hyperledger Fabric and 

Malaysian port systems. 

2. Develop smart contracts specifically designed 

for the RCEP trade classification systems. 

3. Collaborate with Malaysian logistics 

enterprises in developing joint blockchain platforms 

for perishable goods. 

 

For Logistics Enterprises in Malaysia: 

1. Partner China on blockchain consortia like 

TradeLens for accessing the regional trade networks. 

2. Develop blockchain technology-based trade 

finance systems reducing SME financing costs by 

15-20%. 

3. Develop skills in blockchain technology 

through training programs under the RCEP initiative 

on skill development programs. 

 

5.2  Theoretical Contribution 
This research contributes to the body of knowledge 

through multi-dimensional theory development by 

integrating blockchain technology with the RCEP 

policy framework for optimizing Maritime Supply 

Chains (MSC). Its theoretical contributions can be 

summarized as follows: 

 Cross-disciplinary Integration: This research 

aims to bridge three different fields of study: 

international trade policy (RCEP), digital 

technologies (blockchain), and logistics/supply 

chain management. This is achieved through the 

provision of a universal theory that demonstrates 

the interaction among these three fields. 

 Extension of Digital Trade Theory: This 

research extends existing digital trade theory by 

integrating the decentralized nature of 

blockchain technology with the governance 

structure of international maritime trade. This 

research provides academics with a new 

approach to analyze the harmonization of 

institutions through the lens of RCEP. 

 Policy-Technology Synergy Model: This 

research provides a new approach to 

understanding the interaction between trade 

policy and technology through the provision of a 

"policy-technology synergy framework." This 

framework enables blockchain to be utilized not 

only as an enabler but also to achieve the 

strategic objectives set out by RCEP. This is an 

innovation to the existing theory with regard to 

how institutions can be facilitated through the 

utilization of technology. 

 Formal Analytical Modeling: This research 

adds an additional layer to the existing theory 

through the provision of probabilistic, 

optimization, and network modeling. This 

enables the generation of hypotheses and 

provides a basis for future research to 

empirically test the theory. 
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5.3  Empirical Contribution 
The research contributes to the existing body of 

knowledge in the following ways: 

 Systematic Literature Review (SLR): This 

research utilizes a PRISMA-based systematic 

literature review approach to analyze 231 high-

quality sources out of over 1,500 articles. This 

approach adds value to the research and provides 

an understanding of the research methodology. 

 China-Malaysia Corridor Case Study: This 

research contributes to the existing body of 

knowledge by providing an understanding of the 

under-explored research area related to the 

China-Malaysia corridor. This research provides 

an understanding of the utilization of blockchain 

technology through case studies related to 

TradeLens, PSA Singapore, and COSCO. This 

passage is an example of how blockchain 

technology is utilized to accomplish specific 

goals, as well as its effects on trade, as shown by 

results such as an 80% decrease in errors in 

documents and a 25% decrease in spoilage of 

cargo. 

 Implementation Mapping: The study provides 

an insightful table that maps various cases of 

blockchain application with corresponding 

barriers to implementation, thereby providing a 

data-driven approach to its implementation 

within the RCEP. 

 Quantified Prioritization: Through an AHP-

based multi-criteria decision-making approach, 

the study provides an informed prioritization of 

barriers to implementation and corresponding 

recommendations for their implementation. 

 

5.4  Research Gap & Future Directions 
 

5.4.1  Identified Research Gaps 

 Lack of Bilateral Research:  From the study of 

the literature, it is evident that only 16.3% of the 

studies cover China-Malaysia cooperation, hence 

pointing out a research gap with regard to China-

Malaysia cooperation in the framework of 

RCEP. 

 Geographical Narrowness: Although the 

emphasis is laid on China, while focusing on 

China and Malaysia, other vital countries such as 

Japan and Australia that have their own unique 

legal and infrastructure frameworks are not 

adequately covered. 

 Data Currency: Projections up to 2025 and 

initial stages of blockchain technology (e.g., 

COSCO’s Multimodal Blockchain) have not 

been sufficiently tested over long periods of 

time. 

 Technical Constraints: Although this problem 

is mentioned, the literature is limited in terms of 

discussing the cross-effects and energy usage of 

blockchains, such as the Proof of Work 

algorithm. 

 

5.4.2  Suggested Future Research Directions 

• Implementation and Empirical Research: 

Further studies should involve implementing 

blockchain projects, such as the cooperation of 

Port Klang with Qinzhou Port, and assessing 

their effects on trade flows and cost-

effectiveness.  

• Regional Research: Future research should 

include an investigation of the potential role of 

blockchain-based MSCs in ASEAN countries 

under the RCEP agreement. 

• Integration with Emerging Technologies: 

Explore ways to integrate blockchain technology, 

artificial intelligence, and IoT technologies so 

that predictive analytics and optimization of the 

supply chain can be realized. 

• Model Calibration and Validation: In terms of 

future research directions, the probability model, 

optimization model, and network model 

proposed in this paper will be validated using 

real-time data provided from pilot blockchain 

projects. 

 

 

6  Conclusion 
This study has presented comprehensive research on 

the potential for blockchain technology to optimize 

the China-Malaysia maritime supply chain (MSC) 

within the context of the RCEP. By undertaking a 

systematic literature survey using high-quality 

sources, the research has achieved its three main 

research objectives and presented several theoretical 

and practical research contributions. 

Not only does this study highlight the possibilities 

that blockchain can offer to solve the problems 

associated with the China-Malaysia MSC, but it also 

offers the RCEP as an example of how blockchain 

technology and other innovative digital solutions can 

be institutionalized. The study has introduced an 

advanced framework for understanding the 

connection between technology and policy, which 

can be helpful for the modernization and sustainable 

development of the supply chain in the Asia-Pacific 

region. 

Moreover, through the incorporation of AHP-

based MCDM ranking, probabilistic models, 

optimization models, and network models, it is 

evident how legal harmonization and financial 
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support are at the forefront as key drivers for 

optimization. 
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