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Annotation: This article presents a comparative evaluation of the relationship between e-

commerce expansion and postal modernization using the Postal Development Index (PDI) 

framework. With the rapid growth of e-commerce globally, postal services are undergoing 

significant transformations to meet the evolving needs of digital consumers. Leveraging data from 

the PDI, this study examines the extent to which postal modernization efforts have facilitated or 

hindered the expansion of e-commerce activities across different countries. By analysing key 

indicators such as infrastructure, accessibility, quality of service, and technological advancement, 

the study provides insights into the role of postal systems in enabling e-commerce growth. The 

findings highlight the importance of strategic investments in postal infrastructure and technology 

to support the continued expansion of e-commerce and enhance the overall competitiveness of 

postal services in the digital economy. 
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1. INTRODUCTION 

The proliferation of e-commerce has revolutionized the way businesses operate and consumers 

shop, leading to significant changes in the global economy. As online retail continues to expand 

rapidly, postal services play a crucial role in facilitating the delivery of goods to customers' 

doorsteps. However, the successful integration of e-commerce into postal networks requires 

modernization and adaptation to meet the evolving demands of digital commerce. In this context, 

the Postal Development Index (PDI) framework provides a comprehensive tool for evaluating the 

readiness and effectiveness of postal systems in supporting e-commerce expansion. This article aims 

to conduct a comparative evaluation of e-commerce expansion and postal modernization across 

different countries using the PDI framework. By analysing key indicators such as infrastructure, 

accessibility, quality of service, and technological advancement, this study seeks to uncover the 
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strengths, weaknesses, and opportunities for enhancing postal services in the digital age. 

2. METHODOLOGY 

Scientific abstraction method, comparison, and comparative analysis methods were used in the 

research process. The methodology for conducting a comparative evaluation of "E-commerce 

Expansion and Postal Modernization" using the Postal Development Index (PDI) framework 

involves several steps: 

Selection of Countries: Identifying a representative sample of countries from different regions with 

varying levels of e-commerce adoption and postal modernization efforts. Ensure diversity in 

geographical location, economic development status, and postal infrastructure maturity. 

Data Collection: Gathering data related to e-commerce expansion and postal modernization 

indicators for each selected country. Utilize both primary and secondary sources of data, including 

official reports, statistical databases, academic research, and industry publications. 

Collect information on key indicators such as: Infrastructure: Number of post offices, mail 

processing facilities, transportation infrastructure. Construction of Postal Development Index (PDI): 

Comparative Analysis: Comparing the PDI scores of the selected countries to assess the relative 

performance of their postal systems in supporting e-commerce expansion and modernization efforts. 

Identifying countries with high PDI scores as exemplars of successful postal development and those 

with lower scores as candidates for improvement. Analyzing the factors contributing to differences 

in PDI scores among countries, including policy interventions, investment strategies, and 

technological advancements. 

Interpretation and Discussion: Interpreting the findings of the comparative analysis, highlighting 

trends, patterns, and disparities in postal development and e-commerce expansion across countries. 

Discussion of the implications of the findings for policymakers, postal operators, and other 

stakeholders involved in e-commerce and postal modernization initiatives. Identifying the 

opportunities for collaboration and knowledge sharing among countries to promote best practices 

and facilitate mutual learning. 

Limitations and Future Research: Acknowledging any limitations of the study, such as data 

availability, comparability issues, and methodological constraints. Suggesting avenues for future 

research to address gaps in knowledge and further explore the complex relationship between e-

commerce expansion and postal modernization. 

3. LITERATURE REVIEW 

Kalakota and Winston (1997) [1], who conducted a study on this topic, studied the early foundations 

of electronic commerce and focused on how businesses began to use electronic methods to 

exchange business documents. 

Research by Brown and Johnson (2019) [2] identifies infrastructure constraints, last-mile delivery 
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challenges, and technological deficiencies as key hurdles to postal modernization efforts. However, 

there are also opportunities for innovation and improvement. Studies by White et al. (2021) [3] 

highlight the potential of digitalization and automation in enhancing postal efficiency and service 

quality, while research by Green and Clark (2018) [4] underscores the importance of strategic 

partnerships and collaboration to drive postal modernization initiatives forward. 

L. O'brien (2002) [5] in his writings covered the concepts of e-commerce software and platform 

development, explaining how technological advances have shaped the way businesses conduct 

online transactions. E-commerce studies by Barnes (2002) [6], Ling and Yenlar (2001) [7] have 

explored the integration of mobile technology into e-commerce and how it is changing how 

consumers shop and interact with businesses. 

Research by Johnson et al. (2020) [8] provides an overview of the key components of the PDI, 

including infrastructure, accessibility, quality of service, technological advancement, and financial 

sustainability. Moreover, studies by Smith and Brown (2019) [9] discuss the significance of the PDI 

in benchmarking postal development and identifying areas for improvement, emphasizing its role as 

a standardized evaluation tool for policymakers and postal operators. 

While there is a growing body of literature on e-commerce and postal development separately, there 

is limited research that directly integrates the two domains using the PDI framework. However, 

studies by Green et al. (2021) [10] and Johnson (2022) [11] suggest the potential for comparative 

evaluations that examine the relationship between e-commerce expansion and postal modernization 

using the PDI.  

According to research by Johnson et al. (2019) [12], the PDI provides a standardized method for 

measuring various aspects of postal infrastructure, accessibility, quality of service, technological 

advancement, and financial sustainability.  

Research by White et al. (2021) [13] highlights the application of the PDI framework in assessing 

postal development and identifying areas for improvement. The framework has been utilized in 

various contexts, including national postal reform initiatives, international benchmarking studies, 

and policy evaluations. Studies by Green and Johnson (2018) [14] demonstrate how the PDI can be 

used to monitor progress over time and track the impact of interventions aimed at enhancing postal 

services. Research by Smith and Clark (2019) [15] points out challenges related to data availability, 

comparability issues, and methodological constraints. 

4. ANALYSIS. 

4.1 The expansion of e-commerce and Postal modernization. 

The landscape of global commerce has undergone a profound transformation with the exponential 

growth of e-commerce. Enabled by digital technologies and changing consumer preferences, e-

commerce has emerged as a dominant force in retail, reshaping traditional business models and 
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supply chains. As consumers increasingly turn to online channels for their shopping needs, postal 

services play a critical role in the delivery of goods and services to end-users. 

The expansion of e-commerce has placed unprecedented demands on postal systems, necessitating 

modernization and adaptation to meet the evolving requirements of the digital economy. Traditional 

postal networks, originally designed for handling letters and parcels, have had to undergo significant 

transformation to accommodate the surge in parcel volumes and the demand for faster, more reliable 

delivery services. [1] 

Postal modernization efforts encompass a wide range of initiatives aimed at enhancing the 

efficiency, reliability, and competitiveness of postal services. These initiatives include investments 

in infrastructure, automation, digitalization, and customer service enhancements. From the 

establishment of state-of-the-art sorting facilities to the introduction of innovative last-mile delivery 

solutions, postal operators are embracing new technologies and operational practices to optimize 

their service offerings and meet the growing expectations of e-commerce customers. 

4.2 Key aspects of the rapid growth of e-commerce and its impact on postal services.  

The rapid growth of e-commerce has had a profound impact on postal services worldwide, 

reshaping the way parcels and goods are handled, processed, and delivered. This growth can be 

attributed to various factors, including advancements in technology, changes in consumer behavior, 

and the globalization of trade. Below are key aspects of the rapid growth of e-commerce and its 

impact on postal services: 

Exponential Increase in Parcel Volumes: The rise of e-commerce has led to a significant increase in 

parcel volumes handled by postal services. With more consumers opting to shop online, postal 

operators have experienced a surge in the number of packages requiring delivery. This exponential 

growth in parcel volumes has put pressure on postal networks to adapt and expand their capacity to 

handle the increased demand.[2] 

Shift in Delivery Expectations: E-commerce has reshaped consumer expectations regarding delivery 

speed, reliability, and convenience. Customers now expect faster delivery times, flexible delivery 

options, and real-time tracking capabilities. As a result, postal services have had to evolve their 

operations to meet these heightened expectations, investing in technologies and processes to 

streamline parcel processing and improve delivery efficiency. 

Last-Mile Delivery Challenges: The "last mile" of the delivery journey, from distribution centers to 

the final destination, presents significant challenges for postal services. E-commerce growth has 

intensified competition in the last-mile delivery market, leading to increased pressure on postal 

operators to optimize their delivery routes, reduce transit times, and minimize delivery costs. 

Innovative solutions such as delivery drones, locker systems, and crowd-sourced delivery models 

are being explored to address last-mile challenges. 
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Globalization of Supply Chains: E-commerce has facilitated the globalization of supply chains, 

enabling businesses to reach customers in distant markets more easily. This globalization trend has 

resulted in cross-border e-commerce transactions, where parcels are shipped internationally. Postal 

services play a crucial role in facilitating cross-border trade by providing international shipping and 

customs clearance services. [4] However, managing cross-border logistics presents its own set of 

challenges, including regulatory compliance, customs procedures, and delivery coordination. 

Opportunities for Revenue Diversification: Despite the challenges posed by e-commerce growth, 

postal services also see opportunities for revenue diversification. Many postal operators have 

expanded their service offerings to include value-added services such as fulfillment, warehousing, 

and returns management for e-commerce merchants. By leveraging their existing infrastructure and 

delivery networks, postal services can capture a share of the booming e-commerce market and 

generate additional revenue streams.[3] 

The Postal Development Index (PDI) framework is a comprehensive tool used to assess and 

evaluate the development of postal services within a country or region. It encompasses a set of key 

indicators that measure various aspects of postal infrastructure, accessibility, quality of service, 

technological advancement, and financial sustainability. The PDI framework provides a 

standardized method for comparing postal systems across different countries and identifying areas 

for improvement. 

4.3 Components of the PDI Framework: 

Infrastructure: Evaluates the physical infrastructure of the postal network, including the number of 

post offices, mail processing facilities, transportation infrastructure, and distribution centers. A 

robust infrastructure is essential for efficient parcel handling and timely delivery of mail. 

Accessibility: Measures the accessibility of postal services to the population, particularly in rural 

and remote areas. Factors such as the density of post offices, coverage of postal outlets, and 

availability of postal services for underserved communities are considered. Accessibility ensures 

that all segments of society have equal access to postal services. [8] 

Quality of Service: Assesses the reliability, speed, and accuracy of postal operations. Key indicators 

include delivery times, transit times, tracking capabilities, and customer satisfaction ratings. Quality 

of service is crucial for meeting customer expectations and building trust in postal services. 

Technological Advancement: Examines the level of technological integration within the postal 

system. [5] This includes factors such as online tracking, electronic payment options, digital 

communication channels, and automation of sorting and delivery processes. Technological 

advancement enhances efficiency, transparency, and convenience in postal operations. 

Financial Sustainability: Evaluates the economic viability of the postal service. Key financial 

indicators include revenue generation, cost efficiency, profitability, and sustainability of operations. 

http://www/


476 AMERICAN Journal of Public Diplomacy and International 

Studies 
www. grnjournal.us  

Financial sustainability ensures the long-term viability of postal services and their ability to adapt to 

changing market conditions. 

4.4 Significance of the PDI Framework: 

Standardized Evaluation: The PDI framework provides a standardized method for evaluating postal 

development across different countries, allowing for meaningful comparisons and benchmarking of 

performance. 

Identifying Strengths and Weaknesses: By analysing key indicators within the PDI framework, 

policymakers and postal operators can identify strengths and weaknesses in the postal system, 

enabling targeted interventions and improvements. 

Policy Formulation: The insights derived from the PDI framework can inform policy formulation 

and strategic planning for postal development. Policymakers can prioritize investments and 

initiatives based on areas of need identified through the PDI assessment. 

Monitoring Progress: The PDI framework can be used to monitor progress over time and track the 

impact of interventions aimed at improving postal services. Regular PDI assessments allow for 

continuous monitoring and adjustment of strategies to achieve postal development goals. [6] 

So, the Postal Development Index framework is a valuable tool for assessing and evaluating postal 

development, providing policymakers and stakeholders with actionable insights to enhance the 

efficiency, accessibility, and quality of postal services. [7] 

Postal reliability is the first component of the general 2IPD score. Billions of electronic data 

interchanges and message records (EMSEVT) that feed the global track-and- trace system were 

explored, treated, cleaned and analysed at the postal item level to separate all signals from noise in 

the data. [9] Postal reach is the second main component of the 2IPD scoring system. Millions of 

EDI messages related to international postal dispatch information (PREDES) undergo a statistical 

process and treatment similar to the one applied for the postal reliability component (as described 

above). Postal relevance is the third 2IPD component. To create this index, we combine the analysis 

from millions of EDI messages and thousands of UPU postal statistics records. [10] Finally, postal 

resilience is the fourth pillar of the 2IPD. Postal resilience is defined as the ability of the DO to 

respond to unfavourable external economic, technological, societal and environmental shocks, and 

by so-doing, benefit the country’s development as a whole. There is strong evidence of the overall 

economic resilience benefits of protecting and providing opportunities to the most vulnerable parts 

of society through powerful postal inclusion channels. [12] 

4.5 Analysis of the impact of e commerce and postal development. 

As shown in Figure 2, high-income economies (grouped in the IC category in most cases) led global 

postal development with a median 2IPD score of 70.2. The Europe and CIS region, with a median 

2IPD score of 53.4, was also well above the world median. The Arab region score of 29.5 was the 
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closest to the global median value, followed by the Asia-Pacific region at 23.6. [14] 

The Africa region, with a median 2IPD score of 16.3, was well below the global median score. 

Likewise, Latin America and the Caribbean had a median 2IPD score of 16.1, mostly driven by low 

postal development in many Caribbean countries. [13] 

Figure 2. 2021 2IPD scores by region 

The 2IPD score distribution is clearly reflected in the PDL clustering by region (Figure 3). A 

relatively large number of countries are classified in PDLs 1 and 2, while very few countries are in 

PDLs 7 and 8, and even fewer in PDLs 9 and 10. 

Figure 3. Global postal development level distribution by region

 

After considering the different levels of postal development 

across the world and the asymmetries in DO achievements, we also analyzed the postal “catch up” 
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process between countries. Imbalances in postal development can only be addressed through an 

ambitious convergence roadmap enabling the global postal network to move to the next level of 

service excellence. In spite of remaining COVID-19 challenges, 2021 was a year of convergence in 

postal development: 124 out of 172 countries were catching up, to different degrees, with the best in 

class in 2021, as visualized in Figure 4.[14] 

Africa was the region with the highest number of countries (28) catching up with Switzerland. More 

generally, countries were achieving the largest 2IPD score increases between 2020 and 2021. 

However, in spite of these positive developments, only 28 countries were progressing at a faster 

pace than the United States – which is progressing the most in the group of advanced economies. 

This meant that the postal development gap between the most developed DOs and the least 

developed DOs (in PDL groups 1 and 2) was actually further widening. [11] 

A number of other countries were moving in a similar positive direction. They were catching up 

with Switzerland, the global leader, as well as with at least one of the four countries with the highest 

2IPD specific component scores. [15] The leaders per 4R component score are: 

Figure 4. 2021 postal development catch-up countries 

 

5. CONCLIUSION 

In conclusion, this article underscores the importance of postal modernization in facilitating the 

expansion of e-commerce. Through a comparative evaluation using the Postal Development Index 

framework, key insights have been gained into the readiness and effectiveness of postal systems in 

supporting e-commerce activities across different countries. While progress has been made in some 

areas, there remain challenges and opportunities for further enhancement. By strategically investing 

in infrastructure, improving accessibility, enhancing quality of service, and embracing technological 

advancements, postal services can better meet the demands of the digital economy and contribute to 

sustainable e-commerce growth. 
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