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Abstract: This study presents a methodological framework for measuring digital trade development in ASEAN, employing a
mixed-method research design to evaluate five critical measures: health systems, human security, economic integration,
digital transformation, and sustainable future. The research methodology integrates quantitative analysis of data from 30
digital trade exporters across six ASEAN countries with qualitative thematic analysis following Boyatzis' approach,
incorporating document analysis, semi-structured interviews, and focus group discussions. A dedicated literature review
highlights gaps in existing frameworks and informs methodological choices, while statistical power analysis validates
adequacy for detecting significant differences despite modest sample size limitations (n=30). The analysis reveals statistically
significant disparities in implementation levels across ASEAN countries (ANOVA: F(5,24)=12.34, p<.001), with digital
transformation emerging as the most significantly implemented measure (M=3.70), followed by human security (M=3.63),
economic integration (M=3.57), health systems (M=3.53), and sustainable future (M=3.37). Post-hoc analysis (Tukey's HSD)
indicates significant differences between advanced tier and emerging tier countries (p<.001) and between intermediate and
emerging tier countries (p<.01). Cross-case analysis identifies three distinct implementation tiers: advanced implementation
(Singapore), intermediate implementation (Indonesia and Malaysia), and emerging implementation (Vietnam, Philippines,
Thailand). These findings provide actionable insights into digital trade development strategies tailored to tier-specific
challenges and opportunities. The findings demonstrate the effectiveness of mixed-method approaches in business research,
particularly in examining complex regional economic phenomena. This research framework contributes to the existing
scholarship on digital trade development in regional economic communities through the use of rigorous methodological
approaches and comprehensive analysis. The findings have both theoretical and practical implications for researchers and
policymakers studying the evolution of digital trade, as well as for filling critical gaps in existing measurement frameworks
for developing regions. The study contributes to academic discourse by enhancing measurement frameworks for developing
regions while informing policy decisions aimed at fostering inclusive and sustainable economic growth in ASEAN. By
combining rigorous statistical analysis with qualitative insights, this framework offers a method to quantify and compare the
level of digital trade development across different regional economic communities, contributing to the broader
understanding of their trade evolution and informing future policy decisions.

Keywords: Research methodology, Mixed-Method framework, Digital trade measurement, ASEAN economic integration,
Business research methods, Thematic analysis

1. Introduction

Digital trade has become a new and important form of trade that has changed the way of international business
and commerce and can be considered as a new form of globalization, which is based on access and complexity
and has no borders (Aggarwal and Reddie, 2023). The flow of data across borders has become one of the main
features of the new globalization, and collaboration between major international organizations such as the
International Monetary Fund (IMF), Organization for Economic Cooperation and Development (OECD), United
Nations Conference on Trade and Development (UNCTAD), and World Trade Organization (WTO) has become
crucial in the formation of standard settings for measuring and supporting digital trade (IMF et al., 2023).

1.1 Evolution of Digital Trade Measurement

The measurement evolution reflects three key phases: initial conceptualization (2010-2015), standardization
(2016-2020), and regional adaptation (2021-present). First-order concepts like digitally ordered trade (OECD,
2019) and platform-mediated exports (Google, Temasek and Bain, 2021) coalesce into measurement
frameworks, forming the conceptual foundation for ASEAN's digital trade analysis. The measurement framework
for digital trade has evolved significantly since its inception. The first edition in 2019 established a statistical
definition encompassing both digitally ordered and digitally delivered international trade (OECD, 2019). The
2023 edition further refined these concepts and provided expanded compilation guidelines incorporating
country experiences and best practices (IMF et al., 2023). This framework suggests the need to re-evaluate
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current data sources' coverage and accuracy, emphasizing the importance of building on and combining existing
data sources to generate comprehensive digital trade data (Bekkers, 2019).

Digital trade encompasses all international trade that is either digitally ordered or digitally delivered (OECD,
2023). Digitally ordered trade refers to transactions conducted over digital platforms but involving physical
delivery of goods or services, such as e-commerce platforms like Amazon or Lazada. Digitally delivered trade
involves services transmitted electronically, such as software downloads, cloud computing, or media streaming
(OECD, 2023; WTO, 2023). This broad definition aligns with emerging global standards and reflects ASEAN’s
unique integration patterns, where digital intermediation platforms (DIPs) like Shopee and Grab play a
significant role in facilitating cross-border transactions (Google, Temasek and Bain, 2021). By adopting this dual-
axis definition, the study ensures methodological alignment with international frameworks while addressing
regional specificities.

1.1.1  Defining digital trade

Digital trade refers to the exchange of goods and services facilitated by digital technologies. It encompasses two
main components: digitally ordered trade—transactions conducted via online platforms but involving physical
delivery—and digitally delivered trade—services transmitted electronically over ICT networks (OECD, 2023;
WTO, 2023). Examples include e-commerce transactions on platforms like Shopee for physical goods and
streaming services like Netflix for digital content delivery (Systemic Alternatives, 2021). This study adopts this
dual-axis definition to ensure alignment with international standards while addressing ASEAN-specific dynamics.

1.1.2  Operationalizing digital trade

Drawing on OECD (2021) and WTO (2023), this study operationalizes digital trade as:
"Cross-border economic transactions encompassing both:
Digitally ordered trade (goods/services purchased via digital platforms but physically delivered)
Digitally delivered trade (services transmitted electronically through ICT networks)"

This dual-axis definition aligns with emerging measurement frameworks (IMF et al. 2023) while accommodating
ASEAN's unique integration patterns where 43% of regional trade involves digital intermediation platforms
(Google, Temasek and Bain, 2021).

1.2 ASEAN's Digital Trade Landscape

ASEAN's landscape reveals paradoxical dynamics: while projected to reach $300B by 2025 (Google, Temasek and
Bain, 2021), first-order challenges like regulatory fragmentation (Jones & Matthews, 2022) persist. These
concepts form implementation challenges and growth drivers themes, reflecting the region's unique digital trade
dynamics. The Association of Southeast Asian Nations (ASEAN) has positioned itself as a pioneer in digital
integration (Dernouh, 2023). The region leverages its substantial market of 670 million people, young tech-savvy
population, and increasing internet penetration (Kusumastuti & Nuryani, 2020). Recent studies highlight how
ASEAN's digital platforms have transformed regional trade dynamics, particularly in sectors such as e-commerce,
online media, financial services, and ride-hailing services (Khan, Qureshi and Ahmad, 2021).

The digital economy in Southeast Asia has experienced rapid growth, with the market size expected to exceed
$300 billion by 2025 (Google, Temasek and Bain, 2021). This digital transformation has significantly impacted
trade patterns and economic integration within ASEAN (Association of Southeast Asian Nations) countries (Avila
and Carrillo-Tudela, 2022). The ongoing digitalization of economies has created new opportunities for cross-
border trade, particularly for micro, small, and medium enterprises (MSMEs) (Ali, Hassan and Salleh, 2020).

However, the development of digital trade in ASEAN faces challenges related to regulatory fragmentation, data
privacy concerns, and cybersecurity threats (Jones and Matthews, 2022). As ASEAN countries strive to harmonize
their digital trade regulations, there is a growing need for comprehensive frameworks that address these issues
while promoting regional economic integration (Ratanawaraha, Kanchana and Wong, 2021).

The COVID-19 pandemic has further accelerated the adoption of digital technologies in trade, highlighting the
importance of digital resilience and the need for robust digital infrastructure (OECD, 2020; 2021). This shift has
prompted ASEAN policymakers to reassess their digital trade strategies and explore new avenues for leveraging
digital transformation to enhance regional integration (Rillo and Asher, 2020).
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As ASEAN continues its journey towards digital trade development, it is crucial to examine the evolving
landscape, identify key challenges, and propose policy recommendations that can foster sustainable and
inclusive growth in the digital economy across the region.

1.3 Contemporary Challenges

Emerging solutions like blockchain adoption (Yang et al., 2023) contrast with systemic barriers such as AEC
implementation disparities (Ishikawa, 2021), revealing fundamental innovation-ecosystem tensions in ASEAN's
digital trade development. Digital trade faces several significant challenges in the current global environment.
Ferracane and Van Der Marel (2019) emphasize that markets must facilitate the flow of digital goods, services,
investment, and data for global economic health. Yang et al. (2023) identify that governments are increasingly
implementing blockchain technology and digital payment systems to address cross-border transaction
challenges.

ASEAN's economic integration has emerged as a critical driver of regional development, fostering cooperation
in trade, investment, and policy harmonization (Park, 2024). The Philippines, as an active ASEAN member,
exemplifies how national participation in international trade stimulates economic growth through expanded
market access, technology transfer, and poverty reduction (Salcedo, 2023). However, challenges such as
regulatory fragmentation and uneven implementation of ASEAN Economic Community (AEC) goals persist,
underscoring the need for cohesive strategies to balance national priorities with regional integration (Ishikawa,
2021).

1.4 Research Significance and Objectives

The study addresses first-order imperatives like framework harmonization (IMF et al., 2023) and MSME
digitalization (Ali et al., 2020), translating them into policy objectives that align ASEAN's strategic priorities with
stakeholder needs. To achieve these goals, this research is guided by the following specific objectives:

e Analyze Digital Trade Trends: Evaluate current trends in digital trade within ASEAN member states,
focusing on digitally ordered and digitally delivered trade components.

e Assess Implementation Levels: Examine the implementation levels of five critical measures—health
systems, human security, economic integration, digital transformation, and sustainability—across
ASEAN countries using a mixed-method framework.

e |dentify Barriers: Investigate key barriers to digital trade development, including regulatory
fragmentation, infrastructure gaps, and disparities in technological adoption across member states.

e  Propose Policy Recommendations: Develop actionable policy recommendations tailored to address
tier-specific challenges and opportunities in ASEAN’s digital trade ecosystem.

e Contribute to Measurement Frameworks: Enhance existing measurement frameworks for digital
trade by integrating qualitative insights with quantitative metrics to provide a comprehensive
evaluation approach.

Through comprehensive analysis of these objectives, this study seeks to contribute to the development of more
effective digital trade frameworks within the ASEAN region, ultimately benefiting government agencies,
businesses, the academic community, and international trade partners (Pushp & Ahmed, 2023).

1.5 Literature Review

The rapid growth of digital trade has transformed traditional trade patterns, enabling businesses to engage in
cross-border transactions with unprecedented efficiency (Thangavelu, 2024). Studies by OECD (2019) and WTO
(2023) emphasize the importance of standardized frameworks for measuring digital trade, particularly in
developing regions like ASEAN. However, significant gaps remain in understanding how digital trade impacts
regional integration and economic development (IMF et al., 2023).

Recent research highlights key challenges such as regulatory fragmentation, infrastructure disparities, and
varying levels of digital literacy among ASEAN member states (Jones & Matthews, 2022; Dernouh, 2023). Ali,
Hassan and Salleh (2020) underscore the role of MSMEs in driving digital trade but note that limited access to
digital tools constrains their participation. These studies informed this paper’s focus on five critical measures —
health systems, human security, economic integration, digital transformation, and sustainable development—
as essential dimensions for evaluating digital trade development in ASEAN.
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Additionally, Boyatzis’ thematic analysis framework (1998) was selected for qualitative data analysis due to its
robust approach to identifying patterns across diverse data sources. This aligns with prior work by Naeem et al.
(2023), which demonstrates its applicability in mixed-method studies on regional economic phenomena.

1.6 Literature Synthesis Using Gioia Methodology

This study employs Gioia’s structured qualitative methodology (Gioia, Corley and Hamilton, 2013) to synthesize
the literature on digital trade development in ASEAN. The approach involves three phases of coding to
systematically organize and interpret the findings from 78 sources identified through a systematic review. First-
order concepts were extracted from the raw data, representing specific observations such as "digitally ordered
trade" (OECD, 2019), "platform-mediated exports" (Google, Temasek and Bain, 2021), and "regulatory
fragmentation" (Jones & Matthews, 2022). These concepts were then grouped into second-order themes, such
as operational definitions, measurement frameworks, implementation challenges, and growth drivers. Finally,
these themes were consolidated into aggregate dimensions that reflect broader theoretical constructs, including
conceptual foundations, regional dynamics, and innovation-ecosystem tensions. This structured synthesis
ensures rigorous engagement with the literature and provides a transparent framework for linking empirical
observations to theoretical insights. Figure 1 illustrates the data structure derived from this methodology,
demonstrating how first-order concepts evolve into theoretical dimensions that inform the study’s analytical
framework.

Figure 1 illustrates the data structure derived from the Gioia methodology, showing how first-order concepts
are grouped into themes and aggregate dimensions to inform the study’s analytical framework.

digitally Ordered Trade Platform-Mediated Exports Regulatory Fragmentation
Operational Definitions Measurement Frameworks Implementation Challeng
Conceptual Foundations Regional Dynamics

Figure 1: Data Structure of Digital Trade Literature

This Figure 1 visually represents the evolution of digital trade literature using Gioia’s methodology (Gioia, Corley
and Hamilton, 2013). It illustrates how raw data (first-order concepts) are systematically categorized into
second-order themes and subsequently consolidated into aggregate dimensions. The relationships between
these elements are depicted through directed edges, highlighting the progression from specific observations to
broader theoretical constructs.

1.7 Theoretical-Methodological Framework

This study integrates three fundamental theories that inform its methodological approach. The Innovation-
Growth Model provides the framework for measuring digital transformation by emphasizing technological
adoption rates as a key driver of economic growth (Homrich et al., 2024). This theoretical lens informed the
study’s quantitative measurement of innovation indicators and their relationship to digital trade development.
The Systems of Innovation Approach (Gandolfo 1986) shapes the methodological assessment of national
innovation systems, informing the mixed-method analysis of institutional frameworks and policy effectiveness
in digital trade development. The New Trade Theory (Ricardo 1817) underpins the analysis of economies of scale
and product differentiation in digital markets, guiding the development of measurement metrics for digital trade
flows and market integration.
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1.8 Systematic Review Protocol

The New Trade Theory (Ricardo 1817) informs our measurement of digital service flows, particularly relevant for
digitally delivered trade where comparative advantages emerge in ICT-intensive sectors (Dernouh 2023). The
Systems of Innovation Approach (Gandolfo 1986) guides our examination of platform-enabled exporters through
institutional analysis.

This literature review followed the PRISMA-ScR guidelines (Tricco et al. 2018) through a three-phase systematic
process. Phase 1 involved comprehensive database searches of Scopus, Web of Science, and the ASEAN Digital
Repository (2015-2024), using the Boolean search string: ("digital trade" OR "e-commerce") AND ("ASEAN" OR
"Southeast Asia") AND ("measurement” OR "framework"). Inclusion criteria prioritized: (1) empirical studies with
verifiable methodologies, (2) official policy documents from ASEAN Secretariat and WTO sources, and (3) post-
2015 publications reflecting post-pandemic digital economy shifts. From 2,134 initial results, 217 sources
underwent full-text screening using the Mixed Methods Appraisal Tool (Hong et al. 2018), achieving quality
thresholds with Cohen's k=0.89 inter-rater reliability across three independent reviewers. Final selection of 78
sources was stratified across three domains: 52 academic studies (66.7%), 18 policy documents (23.1%), and 8
industry reports (10.3%), ensuring balanced representation of theoretical frameworks and regional
implementation evidence.

1.9 Statement of the Problem

The study investigates how ASEAN’s digital trade framework can be recalibrated to address post-pandemic
challenges and leverage growth opportunities. It examines critical measures for fostering digital economy
development in health systems, economic integration; human security; economic Integration; digital
transformation; and sustainable and resilient future. These measures are particularly significant as ASEAN's
digital economy continues to evolve and adapt to post-pandemic challenges.

1.10 Rationale for Mixed-Method Design

The complexity of measuring digital trade development in ASEAN necessitates a mixed-method research design
that integrates quantitative and qualitative approaches. Quantitative methods provide statistical insights into
implementation levels across five critical measures—health systems, human security, economic integration,
digital transformation, and sustainability—while qualitative methods offer contextual depth by capturing
stakeholder perspectives and institutional dynamics (Naeem et al., 2023).

Mixed methods were chosen to address three key challenges identified in prior research:

e  Measurement Complexity: Digital trade involves multifaceted dimensions that require both numerical
analysis and thematic exploration (OECD, 2021; IMF et al., 2023).

e Regional Specificities: ASEAN’s diverse economic and regulatory environments demand
methodological triangulation to account for variations across member states (Jones & Matthews,
2022; Dernouh, 2023).

e Policy Implications: Combining quantitative metrics with qualitative insights ensures actionable
recommendations tailored to tier-specific implementation patterns (Google, Temasek and Bain,
2021).

By employing Boyatzis’ thematic analysis framework (1998) alongside statistical techniques such as ANOVA and
post-hoc tests, this study ensures comprehensive coverage of both numerical trends and narrative themes. This
approach aligns with recent methodological advancements in digital trade research and contributes to bridging
gaps in existing measurement frameworks (IMF et al., 2023).

2. Methodology

This research uses a mixed-methods approach to explore the development of digital trade in ASEAN to guarantee
the use of quantitative and qualitative methods to ensure that the analysis and understanding are both wide-
ranging and profound (Naeem et al., 2023). The methodology is developed to respond to the specificities of
guantifying the development of digital trade while ensuring that the research is both theoretical and empirically
based and valid. The research design entails the use of multiple data collection methods, analysis, and validation
to generate sound findings that enrich the theoretical knowledge and practical application of digital trade
measurement in the ASEAN countries. The remaining parts of this paper describe the specific methodological
components of this study, from the research design to the expected results, which include the steps taken to
meet the research objectives.
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2.1 Research Design

This study employs a mixed-method research design to examine digital trade development in ASEAN,
incorporating both quantitative and qualitative approaches to ensure comprehensive analysis and
methodological triangulation (Naeem et al., 2023). The design enables systematic investigation of digital trade
development through multiple analytical lenses while maintaining academic rigor and practical applicability.

2.2 Research Population and Sampling

While the sample size (n=30) may appear small for inter-group comparisons, it was carefully selected using a
stratified sampling approach to ensure proportional representation of three key categories of digital trade
exporters: digitally ordered trade exporters (n=15), digitally delivered service providers (n=10), and platform-
enabled exporters (n=5). This stratification aligns with OECD’s (2021) measurement framework for digital trade
and ensures that diverse sectors of ASEAN’s digital economy are represented. Additionally, a priori power
analysis confirmed that the sample size provides sufficient statistical power ( 20.85) for detecting large effect
sizes (f 20.40) following Vetter's (2017) guidelines for small-sample studies.

A priori power analysis confirmed that the sample size (n=30) provides sufficient power (1-f=0.85) for detecting
large effect sizes (f=0.40) at a=0.05. This ensures that statistical tests such as ANOVA and Tukey’s HSD are
adequately powered to identify meaningful differences between groups.

The study population was intentionally structured to reflect the dual-axis conceptualization of digital trade as
both digitally ordered and digitally delivered transactions (OECD, 2021; WTO, 2023). Following a stratified
sampling approach (Li and Yang, 2023), three distinct strata were created to operationalize this definition:

2.2.1 Digitally ordered trade exporters

Enterprises generating >20% annual revenue through cross-border e-commerce platforms (e.g., Amazon,
Alibaba), aligning with OECD's (2021) measurement framework for platform-mediated goods trade. This stratum
(n=15) captures traditional goods trade transitioning to digital channels. Firms generating at least 20% of their
revenue through cross-border e-commerce platforms such as Lazada and Shopee. These include SMEs selling
consumer goods like electronics and apparel.

2.2.2 Digitally delivered service providers

Firms offering >1 fully digital service (cloud computing, software, or digital content) transmitted via ICT
networks, per IMF's (IMF et al., 2023) guidelines on digitally delivered trade. This stratum (n=10) represents pure
digital trade flows. Companies offering services such as cloud computing, software development, and online
education. Examples include IT service providers and content creators operating on platforms like AWS and
YouTube.

2.2.3 Digital intermediation platform (DIP) users

Exporters primarily using ASEAN's dominant platforms (Lazada/Shopee) accounting for $87B GMV in 2023
(Google, Temasek and Bain, 2021). This stratum (n=5) reflects regional specificities in digital trade
implementation. Businesses leveraging DIPs for logistics and payment processing, including ride-hailing services
like Grab and food delivery platforms like Foodpanda.

The sampling frame (N=30) was constructed through ASEAN Digital Integration Index registries (USAID, 2021),
verified exporter lists from participating national trade ministries, and snowball sampling of platform-enabled
SMEs meeting inclusion criteria. This stratification ensures representation across diverse sectors of ASEAN’s
digital economy while aligning with the operational definition of digital trade (OECD, 2023).

This approach ensures methodological alignment with our theoretical framework's emphasis on: Innovation-
Growth Model: Capturing firms at different technological adoption stages (Homrich et al., 2024), and Systems
of Innovation Approach: Representing institutional diversity across ASEAN's digital ecosystems (Gandolfo, 1986).

While this stratification ensures representation across diverse sectors of ASEAN’s digital economy, certain
limitations must be noted. First, the relatively small sample size (n=30) may limit the generalizability of findings
across all ASEAN member states or business types. Although statistical power analysis confirms adequacy for
identifying significant differences between groups (Vetter, 2017), broader conclusions should be interpreted
cautiously due to potential sampling bias (Boreham et al., 2020). Second, the sample focuses primarily on
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exporters already engaged in digital trade, potentially excluding firms in earlier stages of digital adoption or
those operating outside major urban centers.

These limitations highlight the need for future research to expand sample size and scope to include non-
exporting firms and businesses from underrepresented regions.

2.3 Data Collection Methods

Qualitative data collection involved semi-structured interviews with 15 key stakeholders from government
agencies, private sector firms, and industry associations. These interviews explored themes such as regulatory
challenges, technological adoption rates, and cross-border trade barriers (Patton, 2015). Focus group discussions
were conducted with representatives from SMEs and platform operators to gather insights into operational
challenges and opportunities within ASEAN’s digital trade ecosystem. Each focus group consisted of five
participants and lasted approximately two hours. Document analysis included policy reports from ASEAN
Secretariat, trade agreements, and industry white papers to triangulate findings from interviews and focus
groups (Naeem et al., 2023). This multi-method approach ensures comprehensive coverage of both institutional
perspectives and ground-level realities.

The qualitative data provided rich contextual insights that complemented quantitative findings by illuminating
stakeholder perspectives on implementation gaps and barriers to digital trade development.

2.4 Data Analysis Techniques

The analysis employs a systematic approach combining statistical and thematic analysis methods. Quantitative
data undergoes descriptive statistical analysis using methods outlined by Vetter (2017), with statistical validation
using Cronbach’s alpha (a > 0.80). Qualitative data is analysed using Boyatzis’ (1998) thematic analysis
framework, incorporating interview transcripts and focus group data. The integrated analysis ensures
comprehensive interpretation of both numerical and narrative data through triangulation of multiple data
sources (Vetter, 2017).

The study employs a comprehensive mixed-method analysis approach combining statistical techniques with
qualitative coding procedures to ensure robust examination of digital trade development in ASEAN. The
guantitative analysis utilises multiple statistical methods, including descriptive statistics for analysing
implementation scores across ASEAN countries, cluster analysis to identify the three-tiered implementation
structure, cross-tabulation analysis to examine relationships between variables, and Intraclass Correlation
Coefficient (ICC) to assess measurement reliability (Vetter, 2017).

Mean scores for each dimension were calculated using the standard arithmetic mean formula, where individual
scores are summed and divided by the total number of observations. This approach provides a standardized
measure of central tendency across the different dimensions of digital trade development.

The qualitative data analysis follows a systematic five-phase process grounded in established methodological
frameworks. The initial coding phase involves open coding of interview transcripts, development of preliminary
codebooks, and application of structural and descriptive codes. Secondary coding encompasses pattern coding
to identify emerging themes, axial coding to establish relationships, and theoretical coding to develop the
conceptual framework. The thematic development phase integrates codes into broader themes, conducts cross-
case analysis, and develops the analytical framework (Naeem et al., 2023).

To ensure coding reliability, several measures were implemented. Cohen's Kappa calculations were used to
assess inter-rater agreement, with multiple coders independently analyzing 20% of the data. An agreement
threshold was set at k 2 0.80, with disagreements resolved through consensus meetings. Validation procedures
included member checking of interpretations, external auditor review, and peer debriefing sessions.

2.5 Validity and Reliability

To ensure research quality, multiple validation strategies are implemented, including data triangulation from
diverse sources, member checking for qualitative findings, expert validation of research instruments, and pilot
testing of survey instruments. These measures align with contemporary methodological standards in digital
trade research (Mourougane, 2021). Additional validation includes expert panel review (n=5), iterative
refinement processes, and external auditor review.
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2.6 Ethical Considerations

The research adheres to strict ethical guidelines, including informed consent from all participants, confidentiality
of sensitive trade data, protection of proprietary information, and transparent reporting of findings. These
protocols follow established research ethics frameworks (Thomas, 2006). Audio and video recording are
conducted with explicit permission, utilizing professional transcription services while maintaining strict data
security measures.

2.7 Research Timeline

The study follows a systematic five-phase implementation schedule: literature review and research design
refinement, quantitative data collection and analysis, qualitative data collection and analysis, integration of
findings, and framework development and validation. This phased approach ensures methodological rigor while
maintaining focus on research objectives.

2.8 Expected Outcomes

The research aims to deliver a comprehensive framework for measuring digital trade development in ASEAN,
evidence-based policy recommendations, identification of best practices in digital trade, and strategic guidelines
for enhancing digital trade within ASEAN. These outcomes align with current digital trade development
objectives (UNCTAD, 2022) and contribute to the broader understanding of digital trade measurement in the
region.

3. Presentation of Results, Analysis and Interpretation of Data

This section presents the analysis of digital trade development measures in ASEAN countries, utilizing a mixed-
method framework that combines quantitative metrics with qualitative insights. Statistical tests such as ANOVA
(F(5,24)=12.34, p<.001) and post-hoc analysis (Tukey’s HSD) confirm significant differences between
implementation tiers, particularly between advanced and emerging economies (p<.001). Effect sizes were
calculated to provide additional context; for example, Cohen’s f=0.40 indicates a large effect size for ANOVA
comparisons (Vetter, 2017). However, minor differences between intermediate and emerging tiers should be
interpreted as indicative rather than conclusive due to potential variability introduced by the modest sample
size.

The study evaluated five critical dimensions of digital trade development across six ASEAN countries. Table 1
summarizes the implementation levels for each measure by country, providing a comparative overview of digital
trade development in the region

Table 1: Measures for Recalibrating Digital Trade in ASEAN

Country Health Human Economic Digital Sustainable Overall
Systems Security Integration Transformation Future Mean
Singapore 4.00 4.00 3.90 4.00 3.90 3.96
Indonesia 3.80 3.80 3.70 3.80 3.70 3.76
Malaysia 3.60 3.70 3.60 3.70 3.60 3.64
Thailand 3.40 3.50 3.40 3.50 3.40 3.44
Philippines 3.20 3.40 3.40 3.50 3.30 3.36
Vietnam 3.20 3.40 3.20 3.70 3.00 3.20

3.1 Digital Transformation Integration

Digital transformation emerged as the most significantly implemented measure (M=3.70), indicating its pivotal
role in driving digital trade development across ASEAN countries. While mean scores across all dimensions
exhibit a strong central tendency, statistical tests such as ANOVA (F(5,24)=12.34, p<0.001) and post-hoc analysis
(Tukey’s HSD) confirm significant differences between implementation tiers, particularly between advanced and
emerging economies (p<0.001). These results suggest that while minor differences in mean scores may be
indicative rather than conclusive for certain dimensions, they reflect meaningful disparities in implementation
levels across ASEAN member states.

This finding highlights the importance of technological innovation and infrastructure investment in fostering
regional economic integration aligning with Gierten et al.'s (2021) findings on the increasing importance of digital
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innovation. Singapore demonstrated particularly strong performance in this dimension (4.00), reflecting its
advanced digital infrastructure and regulatory framework (IMF et al., 2023).

3.2 Health Systems Development

Health systems integration showed moderate implementation (M = 3.53), with significant variation across
countries. This finding supports UNCTAD's (2022) observation regarding the need for standardized measurement
techniques in cross-border digital health services.

3.3 Human Security Framework

Human security measures (M = 3.63) revealed strong implementation, particularly in advanced economies like
Singapore and Indonesia. This aligns with Ferracane and Van Der Marel's (2019) emphasis on the importance of
secure digital trade frameworks.

3.4 Economic Integration Progress

Economic integration demonstrated consistent implementation across countries (M = 3.57), supporting Isono
and Prilliadi's (2023) findings on ASEAN's digital integration evolution. The results indicate a strong correlation
between economic integration and digital trade development.

3.5 Sustainability Implementation

The sustainability dimension showed the lowest overall score (M = 3.37), highlighting challenges in balancing
rapid digital growth with sustainable development goals (Wang, Cui and Chang, 2023).

Table 2 presents the classification of ASEAN countries into advanced, intermediate, and emerging tiers based on
their mean scores across the five critical measures.

Table 2: Implementation Tiers in ASEAN Digital Trade Development

Implementation Countries Mean Key Characteristics
Tier Score
Advanced Singapore 3.96 Comprehensive infrastructure, Strong regulatory
frameworks
Intermediate Indonesia, Malaysia 3.70 Developing ecosystems, Progressive policies
Emerging Vietnam, Philippines, Thailand 3.33 Basic infrastructure, Evolving regulations

Figure 2 displays the proportional distribution of digital trade implementation patterns among ASEAN member
states, highlighting the hierarchical structure across the three identified tiers.

Emerging

Advanced

Intermediate

Figure 2: Proportional Distribution of Implementation Patterns

Figure 2 revealed a clear hierarchical structure of implementation across member states of digital trade
development in ASEAN. At the forefront, Singapore demonstrates advanced implementation characterized by
comprehensive digital infrastructure, strong regulatory frameworks, and high integration across all measured
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dimensions (IMF et al., 2023). Singapore's leadership position reflects its mature digital ecosystem and
sophisticated approach to digital trade development.

In the intermediate tier, Indonesia and Malaysia showcase developing robust digital ecosystems and progressive
policy frameworks (Isono and Prilliadi, 2023). These nations maintain moderate to high integration levels,
indicating substantial progress in digital trade development while still working toward full implementation of
comprehensive frameworks. The emerging implementation tier, comprising Vietnam, Philippines, and Thailand,
focuses on building basic digital infrastructure and developing regulatory environments (Dernouh, 2023). These
nations exhibit variable integration levels across different dimensions, suggesting a more gradual approach to
digital trade development. Their implementation patterns reflect the ongoing process of establishing
foundational elements necessary for advanced digital trade capabilities. This tiered implementation structure as
reflected in Table 2 highlights the diverse stages of digital trade development within ASEAN, emphasizing the
need for targeted support and cooperation to achieve more uniform regional integration (Khan, Qureshi and
Ahmad, 2021). The variation in implementation levels also underscores the importance of considering local
contexts and capabilities when developing digital trade frameworks and policies.

Implications for Digital Trade Development

Several key implications for measuring digital trade development in ASEAN are: (1) the need for standardized
measurement frameworks across countries (IMF et al., 2023); (2) the importance of balanced development
across all dimensions (Pushp and Ahmed, 2023); and (3) the critical role of digital transformation in driving
overall development (Khan, Qureshi and Ahmad, 2021). This analysis thus provides a comprehensive framework
for understanding and measuring digital trade development in ASEAN, and hence can help policymakers and
stakeholders to design effective digital trade strategies.

Table 3 summarizes the results of the thematic analysis, identifying key components and implementation levels
for each major theme in digital trade development.

Table 3: Thematic Analysis Results of Digital Trade Development

Theme Key Components Implementation Level
Digital Infrastructure Technology readiness, Digital capacity High (M=3.70)
Regulatory Framework Data governance, Cybersecurity Moderate (M=3.63)
Economic Integration Cross-border trade, Market access Moderate (M=3.57)
Health Systems Digital health protocols, Telemedicine Moderate (M=3.53)
Sustainability Environmental measures, Inclusive growth Low (M=3.37)

Figure 3 presents the thematic analysis framework, mapping the interconnections among the main themes and
their relevance to digital trade development in ASEAN.

The thematic analysis of digital trade development in ASEAN as shown in Figure 3 reveals several interconnected
patterns and findings that warrant detailed examination. The analysis, following Boyatzis' (1998) approach,
identified key themes that characterize the current state of digital trade measurement and implementation
across the region.

Digital infrastructure development emerged as a primary theme, with significant variations observed across
ASEAN member states. Singapore demonstrates advanced implementation (M = 4.00), characterized by
comprehensive digital infrastructure and sophisticated technological capabilities. In contrast, other nations
show emerging capabilities, highlighting substantial infrastructure gaps that need addressing (Isono and Prilliadi,
2023).
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Figure 3: Thematic Analysis Framework for Digital Trade Development in ASEAN

The evolution of regulatory frameworks represents another critical theme, with progressive development in
digital trade policies showing marked variations in implementation. Data governance frameworks (M = 3.63) and
cybersecurity measures demonstrate particular importance, though implementation levels vary significantly
across member states (Ferracane and Van Der Marel, 2019).

Integration patterns reveal a clear three-tiered structure within ASEAN. At the top tier, Singapore (M = 3.96)
exhibits advanced implementation with comprehensive digital infrastructure and strong regulatory frameworks.
The intermediate tier, comprising Indonesia and Malaysia (M = 3.70), shows developing digital ecosystems and
progressive policy frameworks. The emerging tier, including Vietnam, Philippines, and Thailand (M = 3.36),
focuses on basic infrastructure development and evolving regulatory environments (IMF et al., 2023).
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Sustainability considerations emerged as a significant concern, with this dimension scoring lowest overall (M =
3.37). This finding indicates critical challenges in balancing rapid digital growth with sustainable development
goals (UNCTAD, 2022). The analysis suggests a need for enhanced focus on sustainable development practices
and improved integration of green technology within digital trade frameworks.

These findings align with current digital trade development objectives while highlighting areas requiring
additional attention and resource allocation. The analysis provides valuable insights for policymakers and
stakeholders working to enhance digital trade development across the ASEAN region, particularly in addressing
infrastructure gaps and regulatory harmonization needs.

Tables 4 and 5 provide the statistical evidence supporting the three-tiered implementation structure, including
ANOVA and post-hoc analysis results for differences between tiers.

Table 4: Analysis of Variance (ANOVA) Results for Digital Trade Implementation Levels

Source of Variation df F-value p-value Significance
Between Groups 5 12.34 <.001 rohk
Within Groups 24 - - -
Total 29 - - -
Note: ***p<.001 **p<.01 ns = not significant

Table 5: Post-hoc Analysis (Tukey's HSD) of Implementation Tiers

Comparison Mean Difference p-value Significance
Advanced vs. Emerging 0.63 <.001 el
Intermediate vs. Emerging 0.37 <.01 i
Advanced vs. Intermediate 0.26 > .05 ns
Note: ***p<.001 **p<.01 ns = not significant

Table 4 and Table 5 present the statistical evidence for the three-tiered implementation structure observed
across ASEAN member states, showing significant differences between implementation levels, particularly
between advanced/intermediate tiers and the emerging tier countries.

Table 6 presents the results of the cross-case analysis, highlighting key statistical measures and their significance
for each implementation tier.

Table 6: Cross-Case Analysis of Digital Trade Implementation Patterns in ASEAN

Implementation Tier Statistical Measures | Results | Significance

Advanced Implementation (Singapore)

Digital Infrastructure Scores t-test 4.56 p <.001***

Regulatory-Digital Transformation Correlation Pearson's r 0.82 p <.001***

Intermediate Implementation (Indonesia, Malaysia)

Policy-Implementation Correlation Pearson's r 0.64 p <.01**

Digital Transformation Progress Chi-square 8.92 p <.01**

Emerging Implementation (Vietham, Philippines, Thailand)

Implementation Score Trend Beta coefficient 0.45 p <.05*
Infrastructure Development Gap t-test -3.78 p < .001***
Note: p<.05 **p<.01 ***¥p<.001

Table 6 presents the statistical evidence for implementation patterns across ASEAN member states, showing
significant differences between tiers and strong correlations between key variables. The results demonstrate
clear distinctions between advanced, intermediate, and emerging implementation levels, supported by multiple
statistical measures.
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The cross-case analysis reveals three distinct implementation patterns across ASEAN member states. Statistical
measures such as t-tests and correlation coefficients were employed to evaluate differences between tiers and
identify relationships between regulatory frameworks and digital transformation outcomes.

At the advanced implementation level, Singapore demonstrates significantly higher digital infrastructure scores
(t=4.56, p <.001) and exhibits a strong correlation between regulatory frameworks and digital transformation
(r = 0.82, p <.001), indicating a mature digital ecosystem. In the intermediate implementation tier, Indonesia
and Malaysia show moderate correlation between policy frameworks and implementation (r = 0.64, p < .01),
along with significant progress in digital transformation (x* = 8.92, p < .01), suggesting steady development of
their digital trade capabilities. The emerging implementation tier, comprising Vietnam, Philippines, and Thailand,
displays lower but improving implementation scores (trend analysis: B = 0.45, p < .05) with significant gaps in
infrastructure development (t = -3.78, p < .001), highlighting the need for targeted infrastructure investment
and capacity building. These patterns demonstrate the varying levels of digital trade development across ASEAN,
with clear statistical evidence supporting the differentiation between implementation tiers.

4, Conclusion

The comprehensive analysis of digital trade development in ASEAN, supported by robust statistical evidence,
reveals critical insights into regional implementation patterns and their implications. The ANOVA results (F(5,24)
=12.34, *p* <.001) confirm significant disparities in digital trade implementation levels across ASEAN member
states, with post-hoc analysis (Tukey’s HSD) highlighting pronounced gaps between advanced and emerging tiers
(*p* <.001) and intermediate and emerging tiers (*p* <.01).

These findings validate the three-tiered implementation structure identified in the study:

1. Advanced Implementation (Singapore). Singapore’s leadership is statistically affirmed through
superior digital infrastructure scores (*t* = 4.56, *p* < .001) and a strong correlation between
regulatory frameworks and digital transformation (*r* = 0.82, *p* <.001). This aligns with its mature
digital ecosystem and underscores the role of institutional coherence in driving high integration (IMF
et al.,, 2023).

2. Intermediate Implementation (Indonesia, Malaysia). These nations demonstrate moderate policy-
implementation correlations (*r* = 0.64, *p* < .01) and significant progress in digital transformation
(x* = 8.92, *p* < .01). However, their trajectories emphasize the need for enhanced regulatory
harmonization to bridge gaps with advanced economies.

3. Emerging Implementation (Vietnam, Philippines, Thailand). While showing incremental improvement
in implementation scores (B = 0.45, *p* < .05), significant infrastructure deficits (*t* = -3.78, *p* <
.001) persist. This tier’s challenges highlight the necessity of targeted capacity-building interventions
and technology transfer mechanisms.

The sustainability dimension’s low implementation (*M* = 3.37) across all tiers signals a critical misalignment
between rapid digital growth and sustainable development goals. This finding reinforces UNCTAD’s (2022) call
for integrating environmental metrics into digital trade frameworks.

Policy Implications

e Regulatory Harmonization: Address implementation gaps through ASEAN-wide standardization of
digital health protocols, cybersecurity frameworks, and data governance policies.

e Tier-Specific Strategies: Prioritize infrastructure investment in emerging economies while advancing
innovation ecosystems in intermediate tiers.

e Sustainability Integration: Develop mandatory environmental impact assessments for digital trade
initiatives, aligning with global climate commitments.

Moreso, based on the comprehensive analysis of digital trade development in ASEAN, the following conclusions
emerge regarding the five critical measures:

4.1 Health Systems Integration (M = 3.53)

The moderate implementation of ASEAN's digital health integration reflects evolving frameworks, with
significant disparities between Singapore's advanced infrastructure (M=4.00) and Vietnam's emerging capacity
(M=3.20). Study findings reveal uneven development across member states, necessitating standardized
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protocols and coordinated infrastructure investment to address economic disparities and strengthen regional
health system cohesion (IMF et al., 2023).

4.2 Human Security Framework (M = 3.63)

Human security measures exhibit robust implementation in advanced ASEAN economies like Singapore (M=4.00)
and Indonesia (M=3.80), demonstrating strong adoption of cybersecurity and data protection frameworks.
However, significant disparities persist between leading and developing member states, highlighting critical gaps
in digital security infrastructure. These findings necessitate coordinated regional strategies to standardize
security protocols, address implementation disparities, and ensure equitable technological advancement across
ASEAN's digital economy (Ferracane and Van Der Marel, 2019).

4.3 Economic Integration (M = 3.57)

This analysis shows that there is a gradual increase in regional digital trade cooperation, with the success rate of
the implementation dependent on the level of technology and harmonized regulations. This is because other
members are at different levels of development, which suggests that there is a need for more coordination from
the regional block. The findings show that there is slow but steady progress in the region towards digital trade
cooperation, which depends on the degree of technological readiness and regulatory convergence. The results
also show that Singapore (3.90) is the leading country in the region in terms of economic integration (Isono and
Prilliadi, 2023).

4.4 Digital Transformation (M = 3.70)

Digital transformation emerged as the most significantly implemented measure across all dimensions, with both
Singapore and Indonesia demonstrating strong performance. This indicates a regional commitment to
technological adoption and digital innovation, though implementation varies significantly across member states.
As the most significantly implemented measure, digital transformation shows strong performance across
member states, particularly in Singapore and Indonesia. This indicates a regional commitment to technological
adoption and digital innovation, though implementation varies significantly (Khan, Qureshi and Ahmad, 2021).

4.5 Sustainable and Resilient Future (M = 3.37)

The lowest overall implementation score suggests critical challenges in balancing rapid digital growth with
sustainability goals. This indicates a need for enhanced focus on long-term sustainable development, greater
emphasis on inclusive digital growth, and improved integration of sustainability metrics in digital trade
frameworks.

The research concludes that while ASEAN has made significant progress in digital trade development, particularly
in digital transformation, there remains a need for (1) harmonized regulatory frameworks across member states
(2) enhanced regional cooperation in digital trade, (3) stronger emphasis on sustainable and inclusive growth,
(4) improved integration of health systems (5) coordinated approach to reduce implementation gaps. These
findings align with recent literature emphasizing the need for comprehensive digital trade frameworks that
address both immediate technological needs and long-term sustainable development goals (IMF et al., 2023;
UNCTAD, 2022).

These conclusions, grounded in mixed-method rigor, provide a statistically validated framework for advancing
ASEAN’s digital trade agenda while balancing growth with equity and resilience (IMF et al., 2023; Pushp and
Ahmed, 2023). Future research should explore longitudinal impacts of these recommendations on regional
economic convergence.

4.6 Study Limitations

The relatively small sample size (n=30) limits the generalizability of findings across all ASEAN member states or
business types. Additionally, Likert scale results exhibit a strong central tendency, with mean scores clustered
around mid-range values (e.g., M=3.37 to M=3.70). While statistical tests confirm significant differences
between implementation tiers (ANOVA: F(5,24)=12.34, p<0.001), minor differences in mean scores should be
interpreted cautiously as they may be suggestive rather than conclusive for certain dimensions. Future research
could benefit from employing alternative measurement scales or larger sample sizes to enhance sensitivity and
reduce central tendency bias.

However, statistical power analysis confirmed adequacy for detecting large effect sizes in ANOVA tests, ensuring
validity for identifying significant differences between implementation tiers (Vetter, 2017). Despite this
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limitation, the mixed-method approach compensates by providing rich qualitative insights through interviews
and focus groups, enabling a deeper understanding of stakeholder perspectives on digital trade development
(Naeem et al., 2023). Future research should aim to expand the sample size and include businesses in earlier
stages of digital adoption or those operating outside major urban centers to enhance representativeness.

While statistical tests confirm significant differences between groups (e.g., ANOVA: F (5,24)=12.34, p< .001
F(5,24)=12.34,p<.001), caution is warranted when interpreting these results due to the modest sample size
(n=30). Smaller samples may increase variability in effect size estimates and reduce generalizability across
ASEAN member states or business types. Future studies with larger sample sizes are recommended to validate
these findings further.

While this study provides valuable insights into digital trade development in ASEAN, certain limitations must be
acknowledged:

e Sample Size: The relatively small sample size of 30 businesses limits the generalizability of findings
across all ASEAN member states or business types. While statistical tests confirm adequacy for
identifying significant differences between groups (Vetter, 2017), broader conclusions should be
interpreted cautiously due to potential sampling bias (Boreham et al., 2020).

e Sample Composition: The study focuses primarily on exporters already engaged in digital trade,
potentially excluding firms in earlier stages of digital adoption or those operating outside major urban
centers. This may limit applicability to less digitally advanced businesses or rural areas within ASEAN.

e Qualitative Scope: While qualitative data collection provided rich contextual insights through
interviews, focus groups, and document analysis, the scope was limited to key stakeholders directly
involved in digital trade ecosystems. Future research could benefit from expanding qualitative
sampling to include consumer perspectives or smaller enterprises not yet integrated into digital trade
frameworks.

These limitations underscore the need for future studies with larger samples encompassing diverse business
types and geographic regions to enhance representativeness and generalizability.

5. Recommendations

Based on the comprehensive analysis of digital trade development measures in ASEAN, the following
recommendations are structured in a narrative format:

5.1 Policy Framework Enhancement

The enhancement of policy frameworks requires a multifaceted approach across several critical dimensions to
address the diverse challenges and opportunities in ASEAN's digital trade landscape. In the health systems
domain, there is an urgent need to develop standardized digital health protocols across ASEAN member states,
establish interoperable healthcare data exchange systems, and strengthen telemedicine infrastructure and
regulatory frameworks (IMF et al., 2023). These measures will ensure equitable access to digital health services
and improve cross-border healthcare collaboration. The human security framework must prioritize the
implementation of unified cybersecurity standards across ASEAN, enhanced data protection regulations, and
the development of regional incident response protocols for addressing digital security threats (Ferracane and
Van Der Marel, 2019). These initiatives are critical for fostering trust in digital trade ecosystems and mitigating
risks associated with cross-border data flows. Efforts toward economic integration should focus on harmonizing
digital trade regulations across member states, establishing common digital payment frameworks, and reducing
non-tariff barriers to digital trade (Isono and Prilliadi, 2023). Such harmonization will facilitate seamless trade
flows and enhance regional economic cooperation. Digital transformation initiatives must prioritize investment
in digital infrastructure development, promote digital skills training and capacity building, and support SME
digitalization through targeted programs (Khan, Qureshi and Ahmad, 2021). These efforts will ensure that all
member states can leverage technological advancements to participate effectively in the global digital economy.
Finally, sustainable development measures should integrate sustainability metrics into digital trade frameworks,
develop green technology adoption incentives, and establish environmental impact assessment protocols for
digital trade initiatives. These actions will align ASEAN's rapid digital growth with global sustainability goals,
ensuring long-term economic resilience (Wang, Cui and Chang, 2023).

www.ejbrm.com 49 ISSN 1477-7029


file://///server1/company/d_root/DATA/Journals/EJBRM/Volume%2016%20-%202018/Volume%2016%20issue%203%20general/Typeset/www.ejbrm.com

The Electronic Journal of Business Research Methods Volume 23 Issue 1 2025

5.2 Implementation Strategies

The implementation strategy follows a phased approach spanning multiple time horizons. In the short term (1-
2 years), priorities include establishing a regional digital trade coordination committee, developing standardized
measurement frameworks, and initializing cross-border digital payment pilots. Medium-term goals (2-4 years)
focus on implementing harmonized regulatory frameworks, developing regional digital skills programs, and
establishing cross-border data flow protocols (UNCTAD, 2022). Long-term objectives (4-5 years) aim to achieve
full regional digital integration, create a unified ASEAN digital market, and establish ASEAN as a global digital
trade hub. These strategies are supported by comprehensive capacity-building initiatives, including enhanced
technical expertise through training programs, digital literacy initiatives, and strengthened institutional capacity
for digital trade governance. The approach emphasizes fostering knowledge sharing among member states while
maintaining alignment with current digital trade development objectives (WTO, 2023).

5.3 Expected Outcome

Figure 4 illustrates the strategic roadmap for regional integration, outlining the interconnected components and
expected outcomes of the ASEAN Digital Trade Development Framework.

ASEAN Digital Trade Development Framework: Strategic Roadmap for Regional Integration
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Figure 4: ASEAN Digital Trade Development Framework: Strategic Roadmap for Regional Integration
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Figure 4 illustrates the interconnected components of the expected outcomes, showing how the measurement
framework, policy recommendations, best practices, and strategic guidelines work together to create a
comprehensive approach to digital trade development in ASEAN. Each branch represents key areas identified in
the research, with further subdivisions showing specific elements within each category. The structure follows
the findings from IMF et al. (2023) and aligns with UNCTAD's (2022) digital trade development objectives.
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