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Abstract 
 
In the past two decades, as regional free trade agreements prevailed between states 
and governments, there is an imperative need for the concerned trade control 
authorities to minimise non-tariff trade barriers. Trade facilitation policy becomes 
one of the essential tools to enhance the competitive strength of a state in the global 
market. As the common yardstick adopted to assess policy effectiveness, the global 
trade efficiency indicators seem to reflect that state-level trade facilitation policies 
may not be generating the expected results. Not only the validity of such indicators 
have been challenged by some scholars, their application in port-level studies are 
also questionable. This project develops an evaluation framework that consists of a 
qualitative and a quantitative assessment tool to evaluate port-based trade 
facilitation policies. The qualitative analytical instrument examines how trade 
facilitation measures affect port-based supply chain. The quantitative research tool 
measures the extent of these policies may impact on the supply chain activities of 
port-related firm, infrastructure, and institutional stakeholders. The evaluation 
framework is applied to investigate the effects of trade facilitation policies on hub 
ports of the Pearl River Delta (PRD) region. Such framework not only provides an 
instrument to measure policy impact, but also illustrates how a trade facilitation 
programme may affect the competitiveness of port supply chain. The qualitative 
tool by adopting multiple supply chain perspectives, contributes a consistent and 
comprehensive assessment method for trade facilitation studies to extend the 
research scope to port level. The quantitative instrument provides a mechanism that 
could facilitate an accurate measurement of the trade facilitation policy impacts not 
only in a single port but also in a networked ports’ environment. 

 

 

Keywords: Trade facilitation, Port supply chain, Hub port, Free trade zone, 

Performance measurement, Pearl River Delta region 
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Chapter 1 Introduction 

 

This chapter describes the background of the research project including the 

development of trade facilitation policies, the monitoring role of global indicators, 

and the focus shift of evaluating studies on trade facilitations. The objective and 

significance of this research are also explained. 

 

1.1  Background 

Triggered by the seeming success of the North American Free Trade Agreement 

(NAFTA), in shifting and boosting intra-regional trade (Krueger, 2000; Caliendo 

and Parro, 2012), free trade environment prevailed in Asia in the past two decades 

predominated by bilateral free trade agreements (FTAs) (Baldwin, 2008). The main 

reasons for the prevalence of bilateral FTAs in Asia include flexibility in their 

implementation and their focus on by-sector trade characteristics (Menon, 2009). 

Wang and Cheng (2015) discovered that among these FTAs, the Association of 

Southeast Asian Nations (ASEAN) is the core player, e.g. ASEAN and China FTA 

(2003), ASEAN and Korea FTA (2005), and ASEAN and Japan FTA (2008). 

Geographically scattered component manufacturing sites and the single-location 

final assembly supply chain model explain the role of such ASEAN+ bilateral FTAs 

(Tong and Chong, 2010; Wang and Cheng, 2015). 

 In this relatively low-tariff free trade environment, other impediments to the 

movement of materials, components or goods between states have become the 

priorities for trade and economic organisations (Ferrantino, 2012). Institutions such 

as the World Trade Organization (WTO), World Bank (WB), and Asia-Pacific 

Economic Cooperation (APEC) have spearheaded the formulation of various 
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schemes to minimise non-tariff trade barriers between member states. These 

initiatives and programmes have gradually developed into continuous, coordinated, 

and systematic schemes adopted by member states as policies to foster international 

trade of a nation, and are generally designated as trade facilitation policies (APEC, 

2010; WTO, 2014). APEC defines trade facilitation as the simplification and 

rationalisation of customs and other administrative procedures that hinder, delay or 

increase the cost of moving goods across international borders (APEC, 2007). 

Examples of trade facilitation policies include establishing a single window for 

processing trade and transport documents (APEC, 2010), and making trade 

procedures, documents required, and contact information for enquiries available 

through the Internet (WTO, 2014). Trade facilitation policies are generally designed 

for application at the state level (Grainger, 2011; Moïsé and Sorescu, 2013), i.e. 

such policies entail the adoption or compliance of parties involved in international 

trade at all locations of a state or nation. 

 To assess the performance of trade-related processing and customs procedures, 

relevant issues are monitored in regular reports such as the Global Competitiveness 

Report (GCR) from the World Economic Forum (WEF) and Doing Business (DB) 

and Logistics Performance Indicators (LPIs) from the WB. The GCR and DB reflect 

the competitiveness and business environment of concerned states and nations, 

while LPIs assess both the international and domestic logistics environment of a 

participant state or nation. These reports present trade-related indicators at the state 

or country level (e.g. trading across borders in DB), which are adopted as tools for 

inter-state comparison. Essentially, such state-level reports compile two types of 

trade-related indicators: perception-based and operation-based indicators. 

Perception-based or qualitative indicators (Lall, 2001), such as the prevalence of 
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trade barriers in GCR and the customs ranking of LPIs, attempt to identify key 

factors affecting trade efficiency and then assess their perceived performance. By 

contrast, operation-based or hard quantitative indicators (Lall, 2001), such as time 

to export or import in DB and clearance time in LPIs, attempt to identify operational 

processes that reveal trade efficiency and then evaluate their reported performance. 

  Trade-related indicators of global reports (e.g. GCR and DB) commonly 

utilised by researchers to examine trade facilitation policies seem effective for 

related studies with a state or regional perspective (Wilson et al., 2005; Shepherd 

and Wilson, 2009). Nevertheless, aggregation and sampling problems of some 

surveys conducted for these reports persist (Oral and Cha, 1996; Lall, 2001). 

Weaknesses of these indicators accentuate as focus of contemporary trade 

facilitation studies diversified into hub ports, a trend that could not be captured by 

the state or country-oriented global reports. 

Some scholars recently investigated the development of trade facilitation 

policies at different ports of a country (Beresford et al., 2012; Grainger, 2014). 

However, such works either expound on the general effects of trade facilitation 

policies adopted at dry ports without the application of systematic and 

comprehensive assessment methods (Beresford et al., 2012) or focus on a single 

dimension (trade and customs compliance cost) of the port-level trade facilitation 

policies (Grainger, 2014). Their research outcomes only partially account for the 

effects of trade facilitation policies at gateways1. 

 Accordingly, the research outcomes of supply chain studies are considered in 

this present work. The Economy, Politics, Infrastructure and Competence (EPIC) 

                                                        
1 A gateway commonly implies a shift from one mode to the other, such as maritime / land 
(Rodrigue et al., 2017). In the context of this research a gateway refers to a port that handles a 
significant amount of trade shipments into and out of a region (e.g. PRD region) of a country. 
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framework developed by Srinivasan et al. (2014) demonstrates how indicators of 

global reports (e.g. DB indicators) can be adopted to explain the key factors 

affecting the global supply chain (GSC) competitiveness of a nation. Similar types 

of dimensions may be employed to assess the effects of trade facilitation policies 

on the supply chain competitiveness of ports. The combined qualitative and 

quantitative approaches of the EPIC framework provide an essential insight for this 

research. To facilitate the investigation of a port-level trade facilitation policy, an 

evaluation framework must be designed with two key functions or components. 

First, the framework must identify the factors of a port-oriented trade facilitation 

policy that affect the competitiveness of the related port. Second, it should assess 

the extent of a trade facilitation policy’s impact on the competitiveness of the port. 

In accordance with the terms used by Lall (2001), the former is the qualitative 

component and the latter is the quantitative component of a port-based evaluation 

framework of trade facilitation policies. Numerous research findings in GSC studies 

illustrate the factors affecting the competitiveness of ports (Ng and Liu, 2014; Wang 

and Cheng, 2015). The key issue is to select the relevant dimensions that help 

investigate the effects of port-oriented trade facilitation policies. Similarly, research 

outcomes in supply chain performance measurement (SCPM), particularly those 

related to Internet-based supply chain platforms (Capineri and Leinbach, 2004; 

Wong et al., 2010), shed light on the potential approach that may be applied to 

evaluate the extent of the impacts of a trade facilitation policy. 

 Case studies with empirical examples are critical in view of the public policy 

research nature of this project. The situation of China will illustrate how effective 

the current assessment tools are in capturing the impacts of trade facilitation 

policies, particularly at the port level. Trade facilitation policies may vary from port 
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to port within a state in the wake of the establishment of a free trade zone (FTZ). 

As applied in the recent development (from 2014) of Mainland China, an FTZ is an 

area where prevailing business and trade laws differ significantly from those for the 

rest of the country. Common special policy treatments may include relaxation in 

foreign direct investment (FDI) constraints, lower taxation, tariff free, special 

customs and quarantine inspection rules and procedures (Yao and Whalley, 2016). 

FTZ’s impact on trade facilitation policies may be significant in a vast country such 

as China, which has numerous hub ports and strong preferential policy towards 

FTZs (Wan et al., 2014). Accordingly, the assessment tools of trade facilitation 

policies are expected to reveal these effects. 

 The background section identifies several challenges that research on trade 

facilitation policy has recently encountered, namely, the inadequacy of assessment 

tools to examine and measure the effects of port-level trade facilitation policies, 

particularly for countries with a large number of hub ports. 

 

1.2  Research questions 

To address the identified problems in trade facilitation policy research, this work 

adopts a cross-discipline approach2 to explore the assessment methods of trade 

facilitation policies at the port level. Specifically, this study investigates a 

framework that can evaluate port-level trade facilitation policies by answering the 

following questions: 

(1) How effective are current assessment tools in evaluating the effects of port-level 

trade facilitation policies? 

What assessment tools are currently utilised to examine country-level trade 

                                                        
2 Outcomes of supply chain studies will be explored. 
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facilitation policies? Can these tools be applied to evaluate the effects of port-

level trade facilitation policies of a country? 

(2) What factors should be adopted to explain the effects of port-level trade 

facilitation policies? 

Are there any factors or perspectives of current assessment tools relevant to port-

level trade facilitation policies? What factors affect port supply chain 

competitiveness? Can such supply chain factors and/or perspectives of current 

assessment tools be employed as assessment dimensions of port-level trade 

facilitation policies? How can such factors be applied to explain the effects of port-

level trade facilitation policies? 

(3) How can the extent of port-level trade facilitation policy impacts be measured? 

What elements can reflect the extent of trade facilitation policy impacts on port 

competitiveness? How can such elements be measured? 

 

1.3  Objective and significance of this research 

Given the development of trade facilitation studies at port level and inadequacy of 

current global reports to support such endeavours, there is a need for an analytical 

research tool that can examine the effects of port-oriented trade facilitation policies. 

GSC research outcomes offer insights into the approach and potential materials for 

constructing such a research instrument. This project aims to develop a port-based 

evaluation framework that comprises of two key components. First, a qualitative 

assessment tool which identifies what factors and explains how trade facilitation 

policies will affect the concerned port’s competitiveness, by capturing perception-

based data. Second, a quantitative research mechanism that measures the extent of 

trade facilitation policy impacts on competitiveness of the related port, by capturing 
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operation-based data.  

 The proposed evaluation framework will provide a comprehensive research 

tool that facilitates studies on port-level trade facilitation policies from both cost 

(Grainger, 2014) and non-cost (Wang and Cheng, 2015) perspectives. The 

framework likewise offers a systematic mechanism for trade facilitation policy 

makers to monitor the performance of related programmes, and make 

improvements where necessary. From supply chain perspective, a potential 

contribution of this study will be the establishment of a platform for policy makers 

and related stakeholders to interact on concerned trade facilitation programmes. A 

function that current global reports cannot effect. The quantitative measurement 

mechanism also unleashes the potential strength of e-logistics platforms in 

assessing the impact of trade facilitation policies. This will also enhance the value 

and contribution of these platforms in supply chain management. 

 

1.4  Organisation of the thesis 

This thesis consists of nine chapters. The overview and relevance of each chapter 

are discussed below. 

The first chapter elaborates the development of trade facilitation policies and 

the role of international trade and economic organisations. These organisations 

compile global indicators to monitor trade-related performance and other aspects of 

different countries. Such indicators are commonly adopted in trade facilitation 

studies, except for port-level research. The objective, significance and research 

questions of this project are also discussed. 

Then chapter 2 reviews the literature of trade facilitation policy studies. By 

examining the current assessment tools in this field, a research gap is identified in 
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the port-level trade facilitation policy studies. To fill such gap the outcomes of 

supply chain studies are investigated to identify their potential contributions in this 

unexplored area. 

Chapter 3 introduces the conceptual framework, and research methodologies 

applied in this project. 

Chapter 4 illustrates the objective, approach, dimensions, and assessment 

criteria adopted by the qualitative assessment framework. 

Then chapter 5 analyses the general developments of the three case study ports, 

which partially accounts for their relationship in the cluster-port region. It also 

investigates the FTZ policy of China and its implications on Shenzhen and Nansha 

port in particular. An overview of the case study ports’ trade facilitation 

programmes illustrates the complexity of port-level policies in this field. With such 

background the proposed assessment framework is applied on the trade facilitation 

programmes of the three case study ports to demonstrate the empirical function of 

this research instrument. 

Chapter 6 introduces the objective, dimensions, and data need of the 

quantitative assessment tool. It also discusses the potential of e-logistics platforms 

to perform the function of trade facilitation impact measurement. 

Following that, chapter 7 uses the case of Digital Trade and Transportation 

Network (DTTN) to demonstrate how an e-logistics platform could be transformed 

to perform the function of a quantitative assessment tool not only in a single-port 

environment, but also in the situation of inter-port network. 

Then chapter 8 highlights the strengths and contributions of the proposed port-

based evaluation framework, with a qualitative assessment and a quantitative 

measurement component, in examining trade facilitation policies. The implications 
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of the new instruments on the global indicators of international organisations are 

explored. It also proposes a new structure of port, country, and global trade 

efficiency and facilitation survey mechanism. 

The last chapter concludes the study and proposes an outlook of this research. 
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Chapter 2 Literature Review  

 

This chapter provides a review of the literature related to trade facilitation 

policy studies. It reviews the main foci of trade facilitation research at country-level 

and the recent expansion of studies on port-level policies. An examination of the 

current assessment tools in this field revealed a research gap. To explore the 

approach to fill such gap outcomes of supply chain studies are also investigated. 

 

2.1 Studies on trade facilitation policies 

2.1.1 Studies on country-level trade facilitation policies 

Trade facilitation policies have been dominated by organisations such as APEC and 

WTO (APEC, 2010; WTO, 2014), with main concern on the policy impacts on their 

member nations or states. Thus, related studies in this field are also mainly country-

oriented (Grainger, 2011; Moïsé and Sorescu, 2013) until recently. In the context of 

the current project, such research works are categorised as conventional trade 

facilitation studies to distinguish them from recent port-oriented research. 

Country-level trade facilitation policy research in general focuses on 3 main 

areas- (1) measures adopted by the trade facilitation policies, such as their objective, 

scope, and categorisation (Wilson et al., 2002 and 2005), (2) impacts of trade 

facilitation policies on macroeconomic phenomenon, such as trade volume and 

foreign direct investment (Engman, 2005; Shepherd and Wilson, 2009), (3) effects 

of trade facilitation policies on microeconomic phenomenon, for example 

production fragmentation and firm competitiveness (Nunes and Tortorice, 2004; 

Ferrantino, 2012).  
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2.1.1.1 Measures of trade facilitation policies 

Since the establishment of APEC in 1989, trade facilitation has been an important 

concern for the organisation, as reflected by the statements from its leaders 

advocating the significance of this policy (Wilson et al., 2002). Subsequently, WTO 

began its participation in trade facilitation in 1996 by including this topic in the 

agenda for the Singapore Ministerial Meeting (WTO, 1996). Henceforth, both 

organisations developed and expanded different programmes in trade facilitation at 

regional (APEC) and multilateral levels (WTO). In the 1994 Bogor Declaration of 

APEC (APEC, 1994), the organisation stipulated that the objective of trade 

facilitation is to achieve the benefits of trade for both businesses and consumers and 

accomplish the fullest liberalisation of trade within the global context. In the 2001 

Doha Ministerial Declaration, WTO members declared that the objective of 

fostering trade facilitation in the organisation is to identify the needs and priorities 

of members and ensure adequate technical assistance and support for capacity 

building in this area. As expected, APEC-organised trade facilitation projects have 

gained substantial progress, whereas in the WTO, member states get into intense 

and heated discussions concerning related issues, resulting in limited agreements 

about their policy focus (Wilson et al., 2002). 

Trade facilitation policies under the influence of APEC and WTO mainly 

emphasised on customs, standards & conformance, regulatory reform, and e-

commerce (Wilson et al., 2002). Gradually the scope of trade facilitation policies 

has expanded to incorporate port efficiency (Wilson et al., 2003). Wilson et al. 

(2005) highlight 4 distinct areas that trade facilitation policy have been focused on 

including- (1) port efficiency, (2) customs environment, (3) own regulatory 
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environment (e.g. transparency of trade regulations), and (4) service sector 

infrastructure (e.g. e-business and financial intermediation supporting all types of 

trade). On the basis of such categories relevant literature is explored to demonstrate 

the dynamic and complicated nature of trade facilitation policies. 

 

Port efficiency 

Clark et al. (2004) analyse the effects of port efficiency on transport costs and 

explore the factors that determine such efficiency. By measuring the GCR index, 

they discover that an improvement in port efficiency from the 25th to the 75th 

percentile may lower maritime transport costs by approximately 12%. This finding 

reflects the significant impact of port efficiency on trade. The authors suggest two 

major determinants of port efficiency: restrictions on seaport operations (e.g. labour 

restriction) and customs procedures. However, their work provide no clear 

explanation or cases to illustrate what measures can be introduced to improve these 

factors.   

 Patunru et al. (2009) further explain the determinants of port efficiency and 

competitiveness through case studies of Indonesian ports. The multidimensional 

research approach involving the coverage of terminal operators and users (i.e. 

shipping lines and cargo owners) achieves a broad view of the factors affecting port 

efficiency. According to the study, cargo competition between Tanjung Perak Port 

and Tanjung Emas Port is affected by ‘soft’ and ‘hard’ infrastructure. Hard 

infrastructure includes port equipment, terminal computer terminal and land access, 

while soft infrastructure consists of port services (e.g. stevedores) and customs 

control. Brief accounts of the conditions of individual factors are provided to 

explain their effects on port efficiency. For example, findings indicate that frequent 



14 
 

flooding of the access road of Tanjung Emas Port weakens its competitiveness 

relative to Tanjung Perak Port. However, the analysis is rather superficial because 

no in-depth investigation of related improvement measures is conducted in the 

research. 

 

Customs environment 

Polner (2011) examines a relatively complicated cross-border institutional 

arrangement, the One-Stop Border Post (OSBP), which can only be operated with 

strong cooperation and trust between two neighbour countries. A typical type of 

OSBP is the establishment of a common zone in which the customs control 

measures of both states (import and export) will be conducted either separately by 

individual authorities or by a single customs office on behalf of both countries. The 

juxtaposed office at the Basel land border between Germany and Switzerland is a 

typical example of an OSBP.   

 Wang and Cheng (2015) suggest a similar practice of OSBP for transhipment 

ports. They introduce the concept of establishing an International Trade Facilitation 

Centre (ITFC) in a transhipment port, in which a substantial part of trade formalities 

(e.g. cargo inspection and import duty assessment) of destined gateways can be 

completed. Port efficiency and administration consistency will be enhanced by the 

adoption of an ITFC. Trade costs can also be reduced. This study uses a hypothetical 

case of trade flow between Ho Chi Minh City (Vietnam), Hong Kong and Chinese 

ports to explain how an ITFC may function and the potential gains. The model 

presented is comprehensive and logical, but its validity remains uncertain as no 

similar real cases are currently available. 
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Own regulatory environment 

The Trade Policy Review Mechanism (TPRM) of the WTO is a typical achievement 

in enhancing the transparency of the trade regulations of nations and states. Under 

the TPRM, all WTO members are subject to regular and comprehensive reviews 

(own report and peer review) of their trade policies, practices and regulations (WTO, 

2017). This review mechanism serves the dual purpose of providing a formal 

channel for member states to explain their trade policies and receiving feedback 

from other members of the organisation. 

For example, the 2016 Trade Policy Review of China explains the ‘Reform of 

Paperless Customs Clearance’ measure implemented in China since 2012, with the 

aim of further facilitating trade. The programme was implemented across 42 

customs offices in 2013 and across the country in 2014. Moreover, in 2015, a pilot 

paperless customs clearance scheme for products subject to automatic import 

licensing was enforced in the Shanghai Pilot FTZ. In response to China’s review, 

the feedback from other WTO members was also included. For example, in the 

chairperson’s concluding remarks for the 2016 Trade Policy Review of China, 

China was encouraged to increase the transparency of its trade policy regime and 

publish all laws, regulations and other measures related to trade (WTO, 2016). 

 

Service sector infrastructure 

Wong et al. (2010) examine an e-logistics system for a sea freight forwarder in 

Hong Kong with emphasis on its network between shippers and forwarders, its 

problem-solving capability in shipping operations (e.g. container selection) and the 

exchange function of its shipment information. The authors argue that despite firm 

ownership of such an e-logistics system, the platform can be integrated with other 
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parties of the shipping flow to facilitate efficient exchange of shipment information. 

In addition, for an e-logistics system to link with other players of the shipping 

supply chain, such as terminal operators and government agents, a compatible 

communication standard is critical, e.g. Extensible Markup Language (XML). The 

study demonstrates that the private sector can also contribute in trade facilitation 

measures and may play an active role in related policies. In fact, the objective of 

Wong et al. (2010) aligns with some of the targets that the major trade facilitation 

project ‘Single Window’ of APEC and UNCTAD attempted to achieve. 

 Although Single Window can be categorised under customs, it is examined as 

a service sector infrastructure in another research because e-business plays a 

significant role in its recent development (Tsen, 2011). Tsen (2011) highlights two 

important trends that are significant in recent Single Window projects. First, a 

tendency for close collaboration exists between government agencies and the 

trading community. Second, to avoid complicated problems and diverted priority in 

the national implementation of Single Window projects, governments often begin 

with port-based projects instead of proceeding on a countrywide scale. Thus, the 

smaller scale of development fosters the participation of the private sector in Single 

Window projects. The author also points out the potential of regional or linked 

Single Window projects among countries, although progress in this direction is 

minimal. 

 This part of the literature review explains the dynamic nature of trade 

facilitation policies, with expansion in scope from customs, standards and 

conformance, to port efficiency and e-business. Accordingly, research in this field 

should be flexible and innovative as well. 
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2.1.1.2 Macroeconomic effects of trade facilitation policies 

Wilson et al. (2005) explains the four categories of trade facilitation policies 

(section 2.1.1), it also investigates their improvement effects on trade flow. Index 

of GCR, World Competitiveness Yearbook (WCY), and Kaufmann, Kraay and 

Zoido-Lobaton3 for year 2001-2002 were adopted to assess the changes in four 

types of trade facilitation measures (section 2.1.1). Applying the gravity model the 

scholars discovered that among the four categories of trade facilitation measure 

improving service sector infrastructure will have the highest impact on trade (in 

dollar value), port efficiency the second, then followed by customs environment, 

and regulatory environment being the least influential. From a policy perspective 

such differences provide an indication of priority for implementation of trade 

facilitation programmes. Hence, given the limited resources, the enhancement in 

service sector infrastructure should be the foremost priority area in the application 

of trade facilitation policies. Moreover, this research introduces a new perspective 

of analysis that is the measurement of domestic and partner improvements in trade 

facilitation. Although not explicitly explained by the authors, this approach shed 

light on the potential extra gains in collaborative trade facilitation policies between 

trade partners. 

The cost impact of trade facilitation is often measured as a percentage of trade 

cost to product value. In a literature-based study, Engman (2005) explores the 

economic impact of improved and simplified customs procedures will have on trade 

flows, government revenue, and foreign direct investment (FDI). The study shows 

that a large number of mostly developing countries have managed to boost 

government revenue by implementing customs modernisation programmes that 

                                                        
3 The database compiled for Kaufmann, Kraay and Zoido-Lobaton (2002) contains more than 300 
governance indicators for 175 countries. 
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result in more efficient collection of trade taxes. Importantly, the case studies 

adopted to evaluate the effects of trade facilitation on FDI indicate that inefficient 

border procedures constitute a greater concern to small- and medium-sized 

enterprises than to multinationals. The gravity of the concern also varies according 

to the industry type (e.g. border procedures are essential for international flower 

suppliers). Engman (2005) shifts the trade facilitation research approach slightly 

from a wholly country-oriented to a partially enterprise-oriented investigation. 

Shepherd and Wilson (2009) narrow the focus of trade facilitation reforms to the 

ASEAN members based on secondary information such as GCR and DB. Their 

research findings critically illustrate that similar trade facilitation variables will 

impact differently on various sectors of the economy in the region. Results of their 

gravity model illustrate the heterogeneous effect of trade facilitation measures on 

certain sectors. This phenomenon can be explained by the fragmented production 

of the related industries, and their supply chain’s reliance on cross-nation 

coordination. Such research partially touches on microeconomic effect of trade 

facilitation programmes, which is less explored due to the dominant position of 

international trade and economic institutions (e.g. WTO and APEC) in this field. 

Literature review in this section indicates that researchers tend to adopt certain 

recognised indicators (e.g. GCR and DB indexes) in assessing the improvement of 

trade facilitation and then evaluate the policy effect by investigating their 

correlation with macroeconomic phenomenon (e.g. trade flow or FDI). The 

relevance of such indicators in trade facilitation studies will be explored in section 

2.2. 
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2.1.1.3 Microeconomic effects of trade facilitation policies 

Among the limited studies in this perspective, Nunes and Tortorice (2004) explain 

how the trade facilitation policy of foreign countries discriminated against U.S. 

express delivery services companies. Similar to the work of Shepherd and Wilson 

(2009) and Ferrantino (2012), the study proves that in a free trade environment and 

under a general trend of falling transport cost, trade facilitation initiatives tend to 

exert a stronger impact on high technology goods with fragmented production 

chains and multiple border crossings, such as electronics and motor vehicles. 

Adopting examples in East Asia and sub-Saharan Africa, the author highlights the 

critical role of government-induced trade costs (the target of trade facilitation 

measures) that may determine the success or failure of a fragmented production 

model in a region. 

 Microeconomic effects are not key issues in trade facilitation policies because 

of the country-level perspective of trade facilitation research dominated by 

international trade and economic organisations. 

 

2.1.2 Studies on port-level trade facilitation policies 

It was only in recent years that this field of study extended to hub ports to investigate 

the effects of trade facilitation on related gateways (Beresford et al., 2012; Grainger, 

2014). In the context of the present project, such research is categorised as 

contemporary trade facilitation studies to distinguish it from literature with a 

country-oriented perspective (section 2.1.1). After a review of previous trade 

facilitation topics, Grainger (2011) suggests that details of trade transaction costs at 

the port level are lacking, and thus underperforming trade support functions within 

a gateway will be disguised and inter-port efficiency comparison may be inaccurate. 

The author advocates a new bottom-up research approach that extends the focus of 
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trade facilitation studies from countries to ports. 

 Instead of working on trade costs, Beresford et al. (2012) investigate the dry 

port development in China from the trade facilitation perspective. The authors 

explore the development characteristics of Chinese dry ports through case studies 

of three types of dry ports: seaport-based, city-based and border-located ports. In 

view of the efficiency and strong coordination required for the success of a seaport-

based dry port, Shijiazhuang dry port enjoys several key trade facilitation measures, 

including customs clearance at port, a 24-hour customs clearance system and a 

green channel for fresh perishable products. A city-based service platform for 

manufacturers, Xi’an dry port has numerous trade facilitation initiatives applied 

within and outside its facility, specifically, goods are subject to inspection or 

quarantine once, and cargo owners have priority in seaport operations (e.g. loading 

and unloading). Finally, border port Kunming, which is relatively distant from 

seaports, has extremely limited efficiency improvement in trade facilitation. The 

current research presents a general picture of the policy measures required for the 

unique operation characteristics of the different types of dry ports in China. 

However, analysis on the effects of related trade facilitation programmes is rather 

brief, and no systematic assessment method is utilised to explain their impacts on 

the competitiveness of the concerned dry port. 

Subsequently, Grainger (2014) takes a major switch in examining trade 

facilitation impact by compiling port-based trade and customs compliance costs. 

The breakdown of the set-up, transaction and physical inspection costs clearly 

depicts the performance of individual functions participating in the trade procedures 

at a port. The author suggests that efficient administration of trade and customs 

procedures is a core part of a port’s service proposition, and therefore trade 
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facilitation policies can enhance port competitiveness. The trade and customs 

compliance costs introduced by Grainger (2014) also facilitate a more meaningful 

comparison of efficiency and competition between ports. However, costs alone may 

be insufficient for evaluating the overall effects of the trade facilitation policies of 

a hub port. 

Instead of directly addressing the issue of trade facilitation, some supply chain 

researchers contribute to this field by exploring the increasing role of ports in global 

supply chain, and the factors that might affect such function. Ng and Liu (2014) 

argue that contemporary ports play an important function of transaction facilitation. 

At contract execution stage such function could facilitate transaction-cost 

minimising logistics, which might affect the efficiency of different activities along 

the global supply chain. Apart from such economic role, the authors through several 

case studies also point out the influence of environment heterogeneity (e.g. political 

culture, rivalry between local and regional interest) on ports’ function as a 

transaction facility. However, a comprehensive and systematic method to examine 

the effects of both cost and non-cost (environment heterogeneity) attributes of port 

function in the global supply chain is not offered by this research. 

Given the infancy of research on trade facilitation measures at the port level, no 

comprehensive assessment tools similar to the global indicators can be adopted to 

investigate the effects of the related policies. Nevertheless, the significance of such 

tools in policy evaluation is well established by the widespread application of global 

indicators in country-level trade facilitation research. 

 

2.2  Studies on assessments adopted in trade facilitation policy research 

Although survey methods and the practice of data aggregation of global indicators 

have been criticised by scholars (Oral and Chabchoub, 1996; Lall, 2001), the 
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application of trade-related indicators remains common in trade facilitation studies 

with a country-level perspective (Wilson et al., 2003; Shepherd and Wilson, 2009). 

According to Lall (2001), the indicators of GCR (and other global reports), which 

are country- or state-oriented, can be categorised into two types. First, qualitative-

type indicators are based on the perception of survey respondents towards certain 

aspects of an issue. For example, a set of factors considered as attributes of trade 

efficiency according to expert advice will be included in the report and their 

performance ranked by respondents on indicators such as ‘Prevalence of trade 

barriers’ from the GCR (WEF, 2014) and ‘Quality of customs agencies’ from LPI 

(WB, 2014). Second, quantitative-type indicators, or hard data (Lall, 2001), 

represent the unambiguous factual behaviour or pattern of a process or phenomenon. 

For instance, according to DB (WB, 2014) some processes are considered key 

components of an export trade flow, such as documents for export (number), time 

for export (days) and cost to export (US$/container). Thus, the performance of such 

factors will be assessed by hard figures reported by survey respondents (Hanusch, 

2012). 

 Qualitative trade-related indicators of global reports are often adopted in 

research to reflect the improvement of certain aspects of trade efficiency consequent 

to trade facilitation policies, and then compiled to estimate the economic effect, e.g. 

trade growth or GDP increase (Otsuki, 2011). Otsuki (2011) applies ‘Port facilities 

and inland waterways’ and ‘Air transport’ indicators from the GCR to signify port 

efficiency improvement and ‘Hidden import barriers’ plus other indicators to 

indicate the customs environment. Based on the variation of the rankings in related 

qualitative indicators over a period of time (2004–2008), the author estimates that 

a 5% improvement of trade facilitation indicators in ASEAN countries could trigger 



23 
 

16% gains in total trade. Similar to qualitative trade-related indicators, quantitative 

factors (e.g. documents, time and cost for export and import) are employed to 

indicate the changes effected by trade facilitation policies (Shepherd and Wilson, 

2009; Hanusch, 2012). However, scholars often aggregate these quantitative 

indicators into a broader indicator, such as ‘trading across border’, to assess the 

improvement in trade facilitation (Hanusch, 2012). For example, Hanusch (2012) 

applies the ordinary least squares method to estimate the economic effect of 

improvements in trade facilitation, in which improvements are reflected by changes 

in nine main indicators from DB4 from 2004 to 2009. The author aggregates the 

sub-indicators of ‘trading across border’ (all are quantitative types), including the 

documents (number), time (days) and cost (US$/container) for export and import 

(all are quantitative types) of ASEAN countries. Then, the author projects that the 

improvement in ‘trading across border’ would only generate minimal economic 

growth, whereas the improved ‘getting credit’ indicator could lead to substantial 

GDP increase. However, the validity of such findings is weakened by the problem 

of generalisation (Lall, 2001). 

 LPI indicators are not commonly adopted in country-based trade facilitation 

studies. Perhaps the relatively short history of the report might be the main reason 

as its publication began in 2007, while GCR and DB started their series in 1979 and 

2004 respectively. Unlike GCR and DB, LPI focuses on measuring the 

performances of different countries and states in trade-logistics. At least four types 

of indicators of LPI are related to trade efficiency, which include customs, 

infrastructure, logistics quality and competence (qualitative type), and 

                                                        
4 The main indicators of DB include Starting a business, Dealing with licenses, Registering 
property, Getting credit, Protecting investors, Paying taxes, Trading across borders, Enforcing 
contracts and Closing business.   
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export/import time and cost (quantitative type). Similar to GCR and DB, indicators 

of the report are compiled on the basis of countries or states. 

Two key issues must be reiterated according to the literature review of this 

section. First, trade-related global indicators, similar to other indicators of regular 

reports (e.g. GCR, DB and LPI) are country-based indicators (Lall, 2001; Wilson et 

al., 2003), i.e. they indicate the performance of certain trade efficiency aspects (e.g. 

prevalence of trade barriers) of an entire country or state. Therefore, these indicators 

cannot be applied in recent trade facilitation studies that investigate trade 

facilitation measures at the hub-port level (section 2.1.2). Second, trade-related 

global indicators capture the general effects of certain features of the trade 

environment (Shepherd and Wilson, 2009) which cannot be linked to a particular 

trade facilitation policy. 

The adoption of global indicators as assessment tools of county-level trade 

facilitation policies also involves several fundamental assumptions. First, it is 

assumed that improvement in trade flows induced by trade facilitation policies can 

be captured by trade-related global indicators (Wilson et al., 2003; Shepherd and 

Wilson, 2009). Second, because such indicators are components of a set of factors 

that affect the competitiveness of a nation (e.g. the GCR), it is implicitly assumed 

that the improvement in trade flows as revealed by trade-related indicators will 

strengthen the competitiveness of the concerned nation. Finally, it is assumed that 

such country with improved competitiveness may attract more trade (Hanusch, 

2012). Similar assumptions will also be applied in the research on port-level trade 

facilitation policies. 
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2.3 Research gap 

Current assessment tools (e.g. global indicators of DB and GCR) adopted by 

conventional trade facilitation studies (section 2.1.1) are compiled on the basis of 

aggregated data collected at state level. Thus, the results of such surveys only reflect 

the performance of a state or country. Moreover, broadly defined global indicators 

suffer from generalisation and are applied indirectly to measure the effects of a trade 

policy (section 2.2). The linkage between the evaluation mechanism (e.g. 

prevalence of trade barriers of GCR) and the policy under investigation is loose. 

However, port-oriented trade facilitation research requires more specific 

assessment tools that can explore port situation. 

Several port policy researchers have attempted to tackle this issue from the 

network approach (Beresford et al, 2012) or cost perspective (Grainger, 2014), but 

their works are rather limited in scope. As trade facilitation studies extend their 

focus from states to ports, a need emerges for assessment tools that can 

comprehensively and consistently evaluate the effects of port-based policies. Such 

tools should indicate the trade-related performances of a port. This demand is 

reinforced by a similar need in contemporary global supply chain research (Ng and 

Liu, 2014), which explore the increasing role of ports. Such works also require tools 

to systematically examine the effects of the shaping forces (e.g. trade facilitation 

policies) on port institutional environment. Current assessment methods employed 

in this field cannot fulfil this demand due to the aforementioned inadequacies. 

Accordingly, a research gap is identified. In addition, the tools should be closely 

linked with port-based trade facilitation policies to avoid the problem of 

generalisation (Lall, 2001) 

Country-level trade facilitation policy research assumes that trade facilitation 
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programmes generally affect the trade flows of a nation and, in turn, strengthen the 

competitiveness of a country or state (section 2.2). Similarly, port-level studies in 

this field assume that trade facilitation policies affect the trade flows of a port and 

increase the competitiveness of the related gateway. According to this assumption 

on policy effect, the research gap can be further defined as a need in port-level trade 

facilitation studies for an evaluation framework that can provide comprehensive 

and consistent assessments on the effects of port-based trade facilitation 

programmes on the competitiveness of related gateways. 

With reference to the application of global indicators in country-level trade 

facilitation studies, a possible way to fill this gap of unexplored research area can 

be developing an evaluation framework with qualitative (perception-based) and 

quantitative (operation-based) assessment instruments. The former component 

accounts for the types of effect a trade facilitation policy will have on the 

competitiveness of the related port. The latter component measures the extent of 

trade facilitation policy impacts on the concerned port’s competitiveness. Given the 

brief history and limited studies on port-level trade facilitation policies, the research 

outcomes of other disciplines such as supply chain studies should be examined. 

 

2.4 Relevance of supply chain studies 

The extension of supply chain studies’ scope from firm and process oriented to 

institution and port focused (Fernie 1994; Gereffi and Fernandez-Stark, 2011), has 

generated a rich collection of research that are related to the gap identified in this 

project. Particularly, findings on port supply chain competitiveness, supply chain 

performance measurement (SCPM), and e-logistics platforms may affect the design, 

function, and implementation of the evaluation framework proposed in the present 
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research 

Mentzer et al. (2001) define a supply chain as a set of three or more entities 

(organisations or individuals) directly involved in the upstream and downstream 

flows of products, services, finances, and/or information from a source to a 

customer. The definition is further elaborated to include three degrees of supply 

chain complexity: a ‘direct supply chain’, an ‘extended supply chain 5’, and an 

‘ultimate supply chain6’. Under the broad definition, the institutional environment 

becomes one of the key components of supply chain. 

Some contemporary supply chain studies explore the business and institutional 

factors that will affect the performance of supply chain in general (Dabbene et al., 

2013; Cao and Zhang, 2011) and in ports (Pettit and Beresford, 2009; Wang and 

Cheng, 2015). A review of how these factors affect the supply chain 

competitiveness of a port can provide insight into the dimensions that may be 

adopted by the proposed qualitative assessment instrument of the evaluation 

framework. A review (section 2.4.1) is conducted to examine the factors which may 

affect the competitiveness of supply chain and their implications in the port 

environment. 

Similarly, the SCPM systems may provide some insight into the design of the 

quantitative assessment tool of the proposed framework. The integrative function 

developed by SCPM systems to monitor the complicated supply chain networks 

(Schaltegger and Burritt, 2014) is an approach that could be adopted in the 

construction of the quantitative mechanism. Moreover, the option provided by the 

e-logistics platforms to perform as a quantitative assessment tool should also be 

considered. Accordingly, a literature review (section 2.4.2 and 2.4.3) is conducted 

                                                        
5 Includes other indirect vendors. 
6 Include LSPs and other institutional service providers (e.g. financial institutions). 
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to explore the potential contribution of SCPM systems and e-logistics platforms in 

the quantitative measurement of trade facilitation policy impacts. 

 

2.4.1 Factors affecting port supply chain competitiveness 

Conventional supply chain research tends to focus on firms (Fernie, 1994; Lee et 

al., 1997), clusters (Humphrey and Schmitz, 2000, Danese, 2007) and networks 

(Schaltegger and Burritt, 2014). By contrast, contemporary supply chain studies 

extend to infrastructure issues and institutions (Gereffi and Fernandez-Stark, 2011; 

Wang and Cheng, 2015), particularly ports (Pettit and Bresford, 2009; Ng and Liu, 

2014). Researchers explain the changing role of ports in a developing supply chain 

environment, as a Third Party Logistics (TPL) provider to align port policies with 

the company strategies of firms of the embedded supply chains (Robinson, 2002), 

or to act as an agent for vertical integration of trade and transport chains (Pettit and 

Beresford, 2009). Apart from such increasing interactive relationship between ports 

and supply chains (Robinson, 2002; Pettit and Beresford, 2009), this study must 

delve deeper into the factors that may affect the competitiveness of contemporary 

supply chains and their implication in the port environment. 

In business, quality rather than cost can be an essential element of company 

strategy that may differentiate a firm from other competitors (Porter, 1985). In 

supply chain management, research has long revealed the importance of perceived 

risk in certain segment of the economy, e.g. food supply chain (Fearne et al., 2001). 

These findings hint on the increasing role of quality in products of high perceived 

risk, e.g. food and beverage. In the context of ports, the strategic role of quality as 

a result of a trade facilitation programme is expected to increase with hub ports that 

handle products with higher perceived risk. Accordingly, the economic effects of a 

related policy should be investigated from both cost and quality perspectives. 
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Contemporary supply chain studies adopt the integrative principle and 

consider the close relationship of stakeholders in a globalised business environment 

in relation to process orientation (Danese, 2007; Cao and Zhang, 2011). Cao and 

Zhang (2011) explain the seven dimensions that inter-firm collaborations may focus 

on to improve supply chain competitiveness. These include information sharing, 

goal congruence, decision synchronisation, incentive alignment, resources sharing, 

collaborative communication and joint knowledge creation. Applying this principle 

in ports, measures that encourage port-based enterprises to engage in broad-based 

inter-firm process collaborations or wide process spans will enhance the supply 

chain competitive strengths of ports. 

Carbone and Martino (2003) examine the value-creation role of the Le Havre 

Port in the automotive supply chain of Renault. They argue that for mature ports to 

be competitive, they must establish a link with the supply chain of their key 

customers. Such argument is substantiated by the customised services provided by 

the Le Havre port to Renault, which improves supply chain efficiency by 

synchronising the shipment schedules and the delivery of customer orders for 

finished vehicles to be exported to overseas markets. Pettit and Beresford (2009) 

investigate a similar issue with a broader scope. They illustrate the different types 

of supply chain services and facilities provided by ports in Europe from the 1960s 

to the 2000s. During that period, European ports had to transform and become more 

specialised to cope with the different nature of the supply chain (e.g. lean and agile). 

Hence, to stay competitive, a port must develop supply chain activities that will 

align with the requirements of certain customers who may be strategic for such a 

hub port. This argument is similar to the findings of Shepherd and Wilson (2009) 

about the heterogeneous effect of trade facilitation measures on particular sectors 
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or industries of an economy (section 2.1.1.2), i.e. some industries or sectors could 

be essential for certain hub ports while other gateways may not find them attractive. 

Wang and Cheng (2015) introduce the International Trade Facilitation Centre 

(ITFC) concept, which demonstrates the role of institutional formalities in 

achieving competitive edge for an intermediary hub port. The GSC hub 

development model proposed by the authors illustrates the importance of 

collaborations between trade-partner countries in enhancing the sustainable 

competitiveness of a hub port. Hence, inter-state institutional improvement 

measures can be an essential factor in port competitiveness. 

Min and Jun (2014) investigate the strengths of public-private partnership (PPP) 

in supply chain infrastructure development, which has been gaining ground in Asia-

Pacific region. They explain the win-win situations created by such model that may 

be adopted in other policy areas. The flexible governing structure of a PPP should 

be taken into consideration in designing the jurisdiction of measures to improve the 

supply chain institutional environment of ports (e.g. trade facilitation policies), and 

in turn their competitiveness. 

Five factors that will affect the competitiveness of port supply chain, namely, 

economic effects, process span, industrial coverage, internationalisation, and 

jurisdiction should be considered as dimensions of the qualitative component of the 

proposed framework. The assumption is that if port-level trade facilitation policies 

could be examined from the perspective of the factors which may improve the 

supply chain of ports, then the results of such assessment should be effective to 

explain the policy impacts on port competitiveness. 

 

2.4.2 Supply chain performance measurement 

Given the relevance and significance of SCPM to business (Gunasekaran et al., 
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2001), a rich collection of studies related to firm-level performance measurements 

has been accomplished. The approach of SCPM transforms from single-firm to 

inter-firm perspective is in line with the network relationship that Gadde and 

Snehota (2000) argue is the solution to superior supply chain performance. ‘You 

cannot manage what you cannot measure (Sink and Tuttle, 1989).’ Thus, as an 

essential tool in monitoring the degree of success of supply chain strategies 

(Grosvold et al., 2014), SCPM plays an important role in capturing activities under 

the transformed environment of an integrated relationship. Development in the 

measurement of firm-level performance leads to positive progress in reframing 

measurement mechanism and metrics from firm to process orientation and, to a 

certain extent, chain orientation (Schaltegger and Burritt, 2014). 

  The recent process-oriented SCPM approach may be utilised for designing 

the operation-based assessment tool of this project’s evaluation framework. Finding 

information sources that may contain cross-hierarchical (firm, infrastructure and 

institution) supply chain operation data is the central issue in assessing the 

processes of cross-entity operations. Such datasets can facilitate the measurement 

of trade facilitation policy impact on different stakeholders of port supply chain. 

 

2.4.3 Integrative e-logistics platforms 

A group of supply chain experts (Wong et al., 2010) argue that facing the ever-

expanding needs of customers and governments, freight forwarders have to make 

use of the state-of-the-art I.T. to support their logistics operations. Their research 

explains the significance of a strong collaborative effort to drive operators from 

different segments of the trade regime to link and conduct their businesses through 

a single window. The case of Digital Trade and Transportation Network (DTTN) of 

Hong Kong is adopted by the authors to explain the importance of a compatible 
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standard of documents (XML for DTTN) for the exchange of trade and logistics 

data via the e-logistics platforms.  

Taher et al. (2012) use the example of TradeXchange introduced in Singapore 

to examine the importance of PPP in e-government projects, particularly those 

affecting commercial enterprises. This portal provides seamless inter-connectivity 

among commercial and regulatory systems for the stakeholders of the trade and 

logistics community of Singapore. A single electronic window of the information 

platform facilitates integrative workflows, submissions and enquiries to the sea 

ports, airports, maritime authorities, customs and controlling agencies. Grainger 

(2011) also illustrates the role of electronic customs systems and information 

portals as a trade facilitation policy in integrating traders, operators, and 

government agencies. 

The data exchange function of e-logistics platforms is fully elucidated by supply 

chain scholars (Wong et al., 2010; Taher et al., 2012). However, the potential 

function of such platforms in performance measurement as illustrated by SCPM 

research is an area that warrants further investigation. The capability of a port-based 

e-logistics system, such as DTTN or TradeXchange, for processing trade and 

logistics documents can likewise generate an information source and a mechanism 

for measuring the trade facilitation policy impact. This option must be explored as 

an implementation strategy of the quantitative assessment tools. 

 

2.5 Summary  

Conventional trade facilitation studies, which are country-based tend to focus on 

measures of the related programmes, and the policy effects on macro-economic and 

micro-economic phenomena. Scholars of this field only recently extended their 
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interest to ports. Global indicators on trade efficiency of regular reports (e.g. GCR) 

are common tools applied in trade facilitation research, except for port-level studies 

due to the country-oriented approach of such indicators. This shortage of 

assessment tools in port-level trade facilitation studies leads to a research gap of 

this project. The gap can be described as a need, which exists in port-level trade 

facilitation studies, for an evaluation framework that could provide comprehensive 

and consistent assessments on the effects of port-based trade facilitation 

programmes on the related gateway’s competitiveness. This unexplored research 

area could be addressed by an evaluation framework with qualitative (perception 

based) and quantitative (operation-based) research instruments. Literature review 

on port supply chain competitiveness, SCPM, and e-logistics platforms of supply 

chain studies explores the potential contributions of this field to the evaluation 

framework proposed by this research. 
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Chapter 3 Conceptual Framework and Research Methodology 

 

This chapter explains the potential port impacts of trade facilitation policies and 

their assessment method. The conceptual framework of the study, methods in 

sampling, data collection and analysis are also discussed. 

 

3.1  Potential port impacts of trade facilitation policies 

According to the literature review, country-level trade facilitation policies apart 

from encouraging transparency in trade regulatory mechanism, will also affect the 

efficiency of trade formalities, port infrastructures, and trade-related I.T. services 

(section 2.1.1.1). Such effects will in turn impact on the trade environment and 

competitiveness of the related state (section 2.2). Case studies of organisations and 

firms, with interviews or field observations, are often adopted to investigate how 

related policies attempt to strengthen trade formalities (Polner, 2011), port 

infrastructure (Patunru et al., 2009), and trade-related I.T. services (Wong et al., 

2010). Thus, qualitative methods seem to be effective to investigate what types of 

effect or how a trade facilitation policy will impact on the competitiveness of a 

related state. 

 When trade facilitation studies extend to ports, the policy impacts become 

more sophisticated and business-related because the emphasis is on how related 

policies will affect port supply chain, and in turn the port competitiveness (section 

2.3). Outcomes of relevant supply chain research highlight five potential impacts 

that trade facilitation policies may have on port competitiveness (section 2.4.1). 

First, broad-based economic effects of the policies which should include not only 
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efficiency, but also quality impact (Fearne et al., 2001). Second, process implication 

of the trade facilitation measures on individual and cluster of firms along the supply 

chain (Cao and Zhang, 2011). Third, fostering effect of the programmes on strategic 

sector(s) of the related port (Pettit and Beresford, 2009). Fourth, impact of the 

policies on strengthening inter-state supply chain collaborations (Wang and Cheng, 

2015). Fifth, effect of the measures on increasing the flexibility of policy ownership 

or higher level of public-private-partnership (Min and Jun, 2014). Similar to the 

country-level studies, supply chain researchers tend to adopt case studies of 

organisations and firms, with interviews or field observations, to investigate how 

such factors affect port competitiveness. In view of the exploratory nature of port-

level studies, such qualitative tools should also be applied to assess what types of 

effect or how a trade facilitation policy will impact on the competitiveness of a 

related port. 

 Apart from examining how trade facilitation policies affect a related state, 

country-level studies by adopting some recognised indicators also quantitatively 

measure the extent of policy impacts (section 2.2). Results could be applied in 

comparative analyses on the effectiveness of different types of trade facilitation 

programmes, or degree of impact of the same policy on various sectors of an 

economy. For port-level studies similar comparative evaluations of policies are also 

necessary (section 6.3.1). Therefore, quantitative tool(s) will be required to assess 

the extent of trade facilitation impacts on port competitiveness. 

 

3.2  Conceptual framework 

The evaluation approach of country-level trade facilitation policies adopted by 

researchers provide a theoretical explanation on the relationship between policies 

and competitiveness of countries. Trade facilitation programmes have basically two 
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types of effects. First, as illustrate by Clark et al. (2004) and Wilson et al. (2005) 

such policies impact on the trade environment of countries, which could be reflected 

by qualitative indicators (e.g. prevalence of trade barriers of GCR). Second, the 

works of Engman (2005), and Shepherd and Wilson (2009) demonstrate the policy 

effects of trade facilitations on the related countries’ performance in trade 

economics, which could be captured by quantitative indicators (e.g. trade flows or 

FDI). Both trade environment and economic effects would in turn impact on the 

competitiveness of the concerned country (Srinivasan et al., 2014). This 

relationship and the assessment tools are shown in figure 3.1., which represents a 

country-based evaluation framework of trade facilitation policies. 

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

Figure 3.1 Country-based evaluation framework of trade facilitation policies. 

Source: Own elaboration. 
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To apply the country-based evaluation framework of trade facilitation policies 

in the port’s environment, a hypothesis can be derived for this current research. 

Similar to country-level programmes, effects of port-level trade facilitation policies 

could be assessed by a framework with two components. First, the qualitative tool 

should explain the types of policy effects on supply chain environment (section 

2.4.1) of a related port. Second, the quantitative component should measure the 

extent of policy impacts on port supply chain (section 2.4.2). Such effects on supply 

chain would in turn affect the competitiveness of the related port (Pettit and 

Beresford, 2009). On the basis of such hypothesis, the conceptual framework of the 

project comprehensively illustrates the process involved, underlying factors, 

expected outcomes, and port implications of the proposed evaluation framework. 

The conceptual framework describes the key processes and the underlying 

principles that this study will follow to accomplish the objective and justify the 

hypothesis of the project. The sectoral perspective (Shepherd and Wilson, 2009) 

and port-oriented analysis (Grainger, 2014) provide a contemporary approach to 

trade facilitation (TF in figure 3.2) studies; to a certain extent, this approach leads 

to a research area that recent supply chain (SC in figure 3.2) scholars tend to explore 

(Gereffi and Fernandez-Stark, 2011; Wang and Cheng, 2015). In figure 3.2 the 

upper horizontal arrow indicates such structural development of trade facilitation 

studies. In general, research works in this area focus on the effect of trade 

facilitation policies on GDP (Shepherd and Wilson, 2009) and Trade growth (Peng, 

2009). It is Grainger’s work (2014) that extends the focus of this field to the 

perspective of trade and customs compliance costs at ports. In figure 3.2 the 

inverted L-shape arrow connecting the upper horizontal bar with the circle ‘TF 

Programmes (Interaction) Port SC Factors’ represents such development in research 
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direction in this aspect. Nevertheless, the research gap identified in section 2.3 

specifies the need to explore comprehensive and consistent assessment tools to 

explain and measure the effects of port-level trade facilitation policies. Outcomes 

of supply chain studies could contribute to this unexplored research area. 

In the same figure the lower horizontal bar illustrates the trend of supply chain 

research with focus develops from firms to clusters (Wang and Cheng, 2010), and 

extends to institution (Gereffi and Fernandez-Stark, 2011) and ports (Lam and Yap, 

2011). Wang and Cheng (2015) by introducing the concept of ITFC extend the 

research directions of supply chain studies to the field of trade formalities’ impact 

on port competitiveness, in particularly for transit hub ports. Their work highlights 

the added value that may be generated for certain trade formalities (e.g. consistency 

of customs assessment and inspection result) being performed at a particular 

advanced hub port. Thus to evaluate the supply chain institutional environment of 

hub ports, non-cost elements of trade formalities should also be investigated. In 

figure 3.2 the L-shape arrow connecting the lower horizontal bar with the circle ‘TF 

Programmes (Interaction) Port SC Factors’ represents such broadened research 

direction in this aspect. 

A feasible approach in exploring the effects of trade facilitation policies at port 

level is to conduct investigations through a combined lens of both trade facilitation 

and supply chain studies. Hence, factors revealed by these two studies that may 

affect competitiveness of ports should be examined to determine their relevancy in 

policy perspective, and whether or not such dimensions should be adopted to 

evaluate port-level trade facilitation programmes. In figure 3.2, the circle on the left 

with two arrows forming a circuit represents such assessment process. Ultimately, 

factors or dimensions applied in the evaluation of trade facilitation policies would 
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be derived. Similar to the function of qualitative type or perception-based global 

indicators of regular reports (Lall, 2001), the relationship between trade facilitation 

policies and port competitiveness can be partially illustrated by a proper assessment 

tool with relevant dimensions that explain the effects of individual trade facilitation 

measures. This is represented by the upper double-dotted broken line arrow linking 

the two circles of figure 3.2. Such assessment tool will explain the types of effects 

that a trade facilitation policy may exert on port competitiveness, which constitutes 

the qualitative assessment tool of a port-based evaluation framework. Section 2.2 

illustrates the function of quantitative or operation-based data applied in compiling 

the global indicators, an aspect of policy evaluation that should not be overlooked. 

Thus, the extent of effect(s) of a trade facilitation policy on the competitiveness of 

a concerned port should be addressed by an alternative assessment instrument, 

which is the quantitative component of a port-based evaluation framework. This is 

represented by the lower double-dotted broken line arrow linking the two circles of 

figure 3.2. In view of the relatively greater contribution of the qualitative 

assessment tool in policy implication and port competitiveness, it constitutes the 

primary component of this project and is supplemented by a quantitative assessment 

instrument as the secondary component.  

As case study with interviews is the primary method applied by the evaluation 

framework (section 3.3) to assess the effects of port-level trade facilitation policies, 

analysis will examine evidence of the programmes’ impacts from different supply 

chain perspectives. Such approach will cover the effects on and feedbacks from 

parties affected by the policy (e.g. firms affected by a trade facilitation initiative). 

Hence, it will more likely reveal the shortcomings of a programme and hopefully 

enhance the related measure, thereby improving port competitiveness. 

  



41 
 

 

Figure 3.2 Conceptual framework. 

Source: Own elaboration. 

 

3.3  Research methodology 

The exploratory nature of this research emphasises on development of a method to 

understand the effects of trade facilitation policies implemented at hub ports. Case 

study with interviews will be an effective tool for exploratory research (Yin, 2003), 

since an in-depth examination of individual trade facilitation measures is required 

to validate the qualitative assessment framework. Mann (2012) reiterates the 

importance of case study consistent approach in country-based trade facilitation 

evaluation. This principle is adopted in the interviews conducted for this project. 
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Such research method is applied in developing the qualitative and quantitative 

component of a port-based evaluation framework of trade facilitation policies. For 

the former, planned interviews would target initially the government authorities of 

the three port cities (Guangzhou, Shenzhen, and Hong Kong) covered by the study, 

who are responsible for the concerned policies. The next tier of organisations to be 

investigated are the Non-Government Organisations (NGO) who could also be 

trade facilitation programme owners. The Administrative Committee of Guangzhou 

Nansha Development Zone (ACN) and the Authority of Qianhai (AQ) are the key 

state policy owners of trade facilitation programmes of Guangzhou Nansha FTZ 

and Qianhai-Shekou FTZ respectively (Guangzhou Municipal Government, 2017; 

Authority of Qianhai, 2016). Similarly, Customs and Excise Department of Hong 

Kong (C&E), as the state authority in control of trade formalities, is responsible for 

trade facilitation policies in Hong Kong (Customs and Excise Department, 2016). 

The NGOs are referred by AQ and C&E respectively as parties actively involved 

in trade facilitation measures. Programmes initiated by these institutions (four 

state’s and three NGO’s programmes) should represent the recent trend of trade 

facilitation development in Guangzhou, Shenzhen and Hong Kong. For these two 

tiers of government agents or NGOs, investigations will focus on the objectives, 

implementation process, and declared accomplishments of the trade facilitation 

policies. Moreover, the feedbacks and opinions of parties affected by the policy 

such as logistics service providers (LSPs) are explored with an emphasis on 

evidence of programme impacts (e.g. reduced customs processing time). This 

verification process would enhance the validity of the arguments derived from the 

case study covered by this project.  

Table 3.1 enumerates the institutions and their representatives interviewed 
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under this study. The list includes senior officials in charge of the trade facilitation 

policies of FTZs in Guangzhou, Shenzhen and Hong Kong (a free port), and senior 

executives of NGOs responsible for trade facilitation programmes launched in the 

three locations. Table 3.2 describes the structure of the interviews conducted. The 

formats are quite similar for the government agents and NGOs to ensure a consistent  

approach. A substantial part of the interviews, which normally last for around 90 

minutes, is allocated to the discussion on trade facilitation policies following the 

dimensions of the evaluation framework. The key questions covered in all 

interviews are shown in appendix I. 

Nansha port of Guangzhou, Shekou port of Shenzhen and Hong Kong port are 

selected for the case study because FTZs with relatively open-style free trade 

policies were recently established in the first two ports (Yao and Whalley, 2016), 

while Hong Kong port has adopted a free trade policy for decades. Case study in 

these three locations will represent part of the latest trend of trade facilitation 

developments in a cluster hub-port megacity region (Wang and Olivier, 2007). In 

choosing the organisations and companies for interviews, a balanced approach is 

implemented to ensure that trade facilitation programme owners of government and 

non-government backgrounds will be included. Towards the end of the research 

period, user responses regarding the covered trade facilitation measures are 

obtained from discussions with three LSPs (those directly affected by the policies) 

with logistics operations in both Hong Kong and Shenzhen or Guangzhou. 

Ratings proposed by the qualitative assessment tool on a trade facilitation 

programme will reflect the impact of such initiative on the supply chain 

competitiveness of the related port. These ratings are based on evidence revealed 

by the interviews and from information on the websites and printed materials of the 
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concerned organisations. However, the scores of individual dimensions and the 

overall impact of a trade facilitation measure may vary according to the judgement 

of individual assessors. Given that the key objective of the mechanism is to analyse 

the effects of a trade facilitation policy and their impact on port supply chain 

competitiveness, exploratory investigation is emphasised instead of a comparative 

assessment between ports or policies. 

 

 

Table 3.1 Institutions and representatives of the interviews 
Institution Representatives 

Administrative Committee 
of Guangzhou Nansha 
Development Zone (ACN) 
Authority of Qianhai (AQ) 

Deputy head of ACN 
 
 
Head and deputy in charge of FTZ 
administration branch 

China Certification and 
Inspection Group Shenzhen 
(CCICSZ) 

Senior executive and operation manager 

Customs and Excise 
Department of Hong Kong 
(C&E) 

Head and deputies in charge of trade facilitation 
programmes 

Hong Kong Quality 
Assurance Agency 
(HKQAA) 

Senior executive, marketing manager, and 
operation manager 

Source: Author’s elaboration 
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Table 3.2 Structure and time allocation of the interviews 
Institutions 
involved 

Main areas 
covered 

Issues explored Time 
allocation 
(%) 

ACN, AQ, 
CCICSZ, C&E, 
& HKQAA. 

Background of 
the institute 

Scale, organisation 
structure, objectives 

10 

ACN, AQ, 
CCICSZ, C&E, 
& HKQAA. 

General role of 
the institute in 
trade facilitation 
policies 

Resources allocation, 
policy priority, 
problems encountered 

10 or 15 for 
ACN, AQ 
and C&E 

CCICSZ & 
HKQAA. 

Relationship with 
the government 

Collaborations, 
government support in 
funding and staffing 

5 or 0 for 
ACN, AQ 
and C&E 

ACN, AQ, 
CCICSZ, C&E, 
& HKQAA. 

Trade facilitation 
policies 

Economic impact (E) 
Process span (P) 
Industrial coverage (I) 
Internationalisation (I) 
Jurisdiction (J) 

70 

ACN, AQ, 
CCICSZ, C&E, 
& HKQAA. 

Future 
development of 
trade facilitation 

Policy priority 5 

Source: Author’s elaboration 

 

A case study is likewise adopted in designing the quantitative assessment tool 

of the evaluation framework. An e-logistics system (Wong et al., 2010) that covers 

different stakeholders of the chain and their cross-hierarchical activities will be 

examined. The purpose of such mechanism is to explore the operational processes 

and their corresponding data contained in the system, which may be adopted to 

assess the impact of a trade facilitation policy. Qualitative research method is 

employed because of the exploratory nature of this investigation, i.e. to reveal the 

integrative structure of an e-logistics system, and the way to transform it into a 

SCPM mechanism that is capable not only measuring firm supply chain 
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performance, but also the impact of a trade facilitation policy on port supply chain. 

However, to become a right candidate of the case study the Information and 

Communication Technology (ICT) mechanism should be open, compatible, and 

capable of supporting the activities of supply chain parties of different hierarchies 

(firm, infrastructure, and institution). Given the flexible structure of e-logistics 

platforms that are designed for multiple-trade supply chain users, this type of 

systems may suit the case study requirement. Accordingly DTTN is selected for the 

case study related to the quantitative component of the port-based evaluation 

framework of trade facilitation policies, because it has the most comprehensive 

logistics and transport data exchange platform in Hong Kong (Wong et al., 2010). 

DTTN has also gained over a decade of business operation experience in the market 

since 2006. The initial purpose of this case study is to prove that a series of supply 

chain performance metrics can be compiled by tracking documents processed by an 

e-logistics platform with specific data manipulation. Despite certain constraints 

described in section 7.1, such platform can perform SCPM function by using its 

existing data structure. 

To solicit the support of DTTN executives for this research, the data to be 

collected, and the analytical methods were explained to their management in the 

beginning of the research. The project targets a client of DTTN. This client is a 

sourcing arm of a large-scale European fashion producer with vendors and 

forwarders located at different locations in Asia. The geographical coverage of this 

firm closely matches the globalised context of SCM. Given the current limitation 

of DTTN this sourcing firm only adopts the document transmission function of the 

system. However, in the discussion with the company’s management, they were 

positive to the idea of expanding the SCPM role of DTTN. Under constrained 
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information availability and focused analysis on critical processes, four types of 

trade data were extracted from DTTN, namely, purchase order (PO), packing list 

(PL), shipment order (SO), and goods receipt (GR). A full-year dataset comprising 

hundreds of records was collected to ensure that the seasonal pattern of activities, 

if any, was captured. After collecting the dataset with the required lead time 

approximations from DTTN, follow-up meetings were conducted to validate the 

data. The performance metrics were compiled accordingly. The findings of the 

research were shared with the management of DTTN to ensure accurate 

interpretation of data analysis and to scrutinize the logic of the proposed SCPM. To 

address the limitation of a single-firm case study, the study examines the integrative 

function of a trade-related data exchange platform from multiple perspectives 

(operation, tactical, and strategic) to ensure a comprehensive coverage of relevant 

issues. No infrastructure and institution stakeholder is currently using DTTN. Thus, 

the performance metrics derived from this case were confined to the parties of the 

firm’s supply chain, namely, the vendors and forwarders.  

After achieving the initial purpose of the case study, an attempt was made to 

examine the integrative ability of DTTN in processing logistics and transportation 

data of other hierarchical parties in the supply chain. A set of trade and logistics 

documents (see section 7.2) processed by the container terminal (infrastructure 

hierarchy) and government departments of Hong Kong (institution hierarchy) were 

reviewed for compatibility by the operation staff of DTTN. As expected, DTTN 

confirmed that such papers can be handled technically by the platform. After 

validating the integrative function of DTTN, the research proceeds to the final 

purpose of this case study, which is to develop the data structure of a Port-based 

Supply Chain Performance Measurement (PSCPM) system and the new 
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performance metrics that could capture the interrelated activities of the hierarchical 

parties of different supply chain. To ensure the feasibility of the proposed PSCPM 

mechanism, the technical validity of the data structure is verified by DTTN experts. 

In a follow-up interview with three corporate members of the Hong Kong Sea 

Transport and Logistics Association (members are mainly small and medium sized 

LSP), who are familiar with the operations of DTTN, the idea of expanding the 

SCPM function of DTTN is welcomed. The PSCPM system transformed from 

DTTN will constitute the quantitative component of the port-based evaluation 

framework. Based on the enhanced function and structure of the PSCPM system, a 

set of metrics were designed to assess the extent of trade facilitation policy impact 

on the related port. These metrics also constitute the key outputs of the quantitative 

measurement tool. 

 

3.4  Summary  

Five potential port impacts of trade facilitation policies are described, namely, 

broad-based economic effects, process implication, fostering impact on strategic 

sector(s), improvement on inter-state collaborations, and promoting PPP in policy 

ownership. The conceptual framework illustrates the contributions of port supply 

chain studies, in developing both the qualitative and quantitative tools of the 

evaluation framework proposed by this research. In view of the exploratory nature 

of this project, which focuses on understanding the effects of trade facilitation 

programmes, case study with interviews and field observations is adopted as the 

key research methods. Feedbacks and opinions of those parties affected by a policy 

such as logistics service providers (LSPs) are explored with emphasis on evidence 

of programme impacts. With this verification process, the qualitative assessment 
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tool of the evaluation framework can be refined and validated through the case study. 

Hong Kong (as a free port) and two FTZs of Guangdong (Nansha port of 

Guangzhou and Shekou port of Shenzhen) are selected for the case study as they 

represent part of the latest trend of trade facilitation developments in a cluster hub-

port megacity region (Wang and Olivier, 2007). A case study of the e-logistics 

system (i.e. DTTN) is likewise utilised for designing the quantitative assessment 

instrument of the evaluation framework, with an aim to explore the operational 

processes and corresponding data in such a system which may be employed to 

measure the impact of a trade facilitation policy. 
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Chapter 4 The Qualitative Assessment Framework 
   

This chapter describes the objective of and approach in constructing the port-based 

qualitative assessment framework of trade facilitation policies. It gives an overview 

of the dimensions applied by the framework to explain the effects of related policies, 

and the evaluation criteria for assessing these impacts. 

 

4.1 Shortfall of existing qualitative assessment tools 

Section 2.2 explains, by means of a literature-based analysis, the inadequacy of 

global indicators as assessment tools in trade facilitation research, particularly for 

port-level studies. This section further illustrates such shortfall through the 

empirical case of China to demonstrate the deficiency of global indicators in 

examining the effects of trade facilitation policies in a large country with many hub 

ports. It also provides a more comprehensive basis for comparison between the 

assessments of existing qualitative tools and application results of the method 

proposed by this research (section 5.4). 

Trade efficiency indicators of global reports compiled by different organisations, 

such as WB or WEF, in general can be categorised into two types. First, perception-

based indicators that are based on opinions of respondents on certain survey issues 

for example the prevalence of trade barriers. Second, operation-based indicators 

that are calculated with actual performance of certain tasks such as time to export 

or time to import. Both categories of indicators have some shortfalls that affect their 

application in assessment of trade efficiency at state level. This section examines 

the weakness of the former and section 6.1 discusses the latter. 

An efficiency gap analysis is conducted to illustrate the trend of trade-related 
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institutional measures of Hong Kong and the Mainland which may affect trade 

efficiency in such states. The perceived performance (perception-based survey) in 

prevalence of trade barriers (table 4.1) in Hong Kong SAR and China from 2008 

(the year following the trade facilitation action plan of APEC) to 2016 is compared 

based on the GCR prepared by the WEF. The gaps between Hong Kong and the 

Mainland have been narrowing in recent years despite the relatively significant 

differences that have persisted. The trend is due to a decline in Hong Kong’s scores 

and the marginal improvements achieved by the Mainland. This result reflects the 

importance of efficiency and value system of the state administration (e.g. Hong 

Kong) in reducing non-tariff barriers, a task that may take years to achieve in some 

developing countries (e.g. the Mainland). However, a chronological analysis of the 

Mainland’s scores in recent years indicates a stagnant performance with some 

moderate fluctuations (2011–2016). This result seems to reflect the inertia of trade 

facilitation policies introduced recently in Mainland China (WTO, 2014) to reduce 

the prevalence of trade barriers, particularly the FTZ policy (Yao and Whalley, 

2016). 

The GCR has been criticised as being vague and over-aggregated (Oral and 

Chachoub, 1996; Lall, 2001). For the efficiency gap analysis conducted in table 4.1, 

the prevalence of trade barriers in China may significantly vary between large and 

well-developed ports (e.g. Shanghai and Shenzhen) and small and less-developed 

ones (e.g. Yingkou and Lianyungang). This problem is accentuated by the FTZ 

policy of the country (section 5.1.2), providing a large room for a limited number 

of local authorities (mainly hub port cities) to initiate flexible relaxations on trade 

regulation and control practices. 

 A qualitative assessment tool is proposed by this study to resolve the problems 
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of the global indicators as mentioned above, i.e. vague and over-aggregated. Vague 

in the description of a perception-based trade-related indicator, for example the 

‘prevalence of trade barriers’ is rather general without specifying the types of trade 

barriers (e.g. customs inspection or trade documentation). The country-based 

indicators lead to the problem of over-aggregation as exceptional performance 

cannot be revealed, situation such as very low efficiency in customs clearance of a 

particular hub port of China will be disguised in the overall figure of ‘prevalence of 

trade barriers’ even though very low marks may be reported by some respondents 

of related surveys. 
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Table 4.1 Analysis on the prevalence of trade barriers in Hong Kong SAR 
and the Mainland China 2008-2016 

 Year  Description HK SAR Mainland China 

2008 Score (1-7)# 6.7 4.5 

  Score  in percentage 95.7 64.3 

  Gap between HK & Mainland China (%)  31.4 

2009 Score (1-7)# 6.5 4.6 

  Score  in percentage 92.9 65.7 

  Gap between HK & Mainland China (%)  27.1 

2010 Score (1-7)# 6.3 4.6 

  Score  in percentage 90 65.7 

  Gap between HK & Mainland China (%)  24.3 

2011 Score (1-7)# 6 4.5 

  Score  in percentage 85.7 64.3 

  Gap between HK & Mainland China (%)  21.4 

2012 Score (1-7)# 5.9 4.2 

  Score  in percentage 84.3 60 

  Gap between HK & Mainland China (%)  24.3 

2013 Score (1-7)# 5.8 4.3 

 Score  in percentage 82 61 

 Gap between HK & Mainland China (%)  21 

2014 Score (1-7)# 5.5 4.5 

 Score  in percentage 78 64.3 

 Gap between HK & Mainland China (%)  13.7 

2015 Score (1-7)# 5.5 4.2 

 Score  in percentage 78 60 

 Gap between HK & Mainland China (%)  18 

2016 Score (1-7)# 5.5 4.3 

 Score  in percentage 78 61 

 Gap between HK & Mainland China (%)  19 

Source: Data adapted from Global Competitiveness Report (2009-2017)  
Note- #: 1=strongly agree, 7=strongly disagree 
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4.2  Objective and approach 

4.2.1 Objective 

The developed assessment tool is the qualitative component of the port-based 

evaluation framework of trade facilitation policies. By capturing perception-based 

data, it seeks to apply the factors that affect port competitiveness as the dimensions 

for explaining and evaluating the effects of related policies on the sustainable 

competitiveness of the concerned port’s supply chain7. To achieve this objective, 

this study must identify the factors that influence the supply chain competitiveness 

of ports, and determine the process for applying such elements as dimensions in 

assessing the effects of trade facilitation policies on ports. 

 

4.2.2 Approach 

4.2.2.1 Port supply chain oriented 

To align with the port focus of the assessment tool the evaluation process, 

dimensions, and target policies must be clearly linked to a port. Although the policy 

under investigation may affect firms or organisations both inside and outside a port, 

the emphasis should always put on the types of effect on the competitiveness of the 

related port’s supply chain. Such impacts should be reflected in the performance of 

the supply chain activities of parties based in the port, which could be business, 

infrastructure, or institutional related. 

 

4.2.2.2 Policy oriented 

The proposed qualitative assessment framework for port-level trade facilitation 

                                                        
7 See section 4.3 for the definition of sustainable competitiveness of ports. 
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research adopts a policy-oriented approach, in order to avoid the problem of over 

generalization that global indicators have been criticized as assessment tools 

(section 2.2) in country-level trade facilitation studies. Thus, the policy to be 

examined will be the core subject of the investigation performed under this 

framework, and must be clearly linked to the results of the assessment. Aggregation 

of assessment outcomes will be conducted with reference to the different nature of 

the policies involved (section 5.3.7). 

 

4.3  Dimensions and evaluation criteria 

The literature review in section 2.4.1 identifies five factors that affect the 

competitiveness of a hub port: economic effect (E), process span (P), industrial 

coverage (I), internationalisation (I) and jurisdiction (J) of the supply chain. This 

section individually explains how these factors can be implemented as the 

dimensions of the evaluation framework of trade facilitation policies (sections 

4.3.1– 4.3.5). At this stage, it is essential to introduce the concept of sustainable 

competitiveness of ports, a concept defined as the set of institutions, policies and 

factors that determine the level of productivity of a port over the long run8. In other 

words, it is a competitive strategy of a port to aim at long-term success, rather than 

accomplishing short-term gains that may sacrifice or damage its long-term interests. 

The effects of a trade facilitation policy on the sustainable competitiveness of a port 

should be examined by the evaluation framework of this project. 

Research findings confirm the increasing role of quality in products of high 

perceived risk, e.g. food and beverage (Dabbene et al., 2013; Aung and Chang, 

2014). In the context of ports, the strategic role of quality is expected to increase 

                                                        
8 This description is modified from the definition of ‘sustainable competitiveness of nation’ by 
the GCR (2011). 
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with hub ports that handle products with high perceived risk, e.g. food products and 

high-value goods. Thus, in assessing the economic effect of a trade facilitation 

policy, the importance of quality should be properly addressed along with the 

conventional cost implications. Contemporary supply chain studies verify how the 

collaborative processes of inter-firm (Danese, 2007; Cao and Zhang, 2011) and 

cross-hierarchical supply chain (Wang and Cheng, 2015) strengthen the 

competitiveness of a cluster of enterprises. This broadened process perspective 

should be applied in evaluating the impact of a trade facilitation measure on the 

competitiveness of a related port. Carbone and Martino (2003) argue that to be 

competitive mature ports must establish a link with the supply chain of their key 

customers. This observation aligns with the finding of Ferrantino (2012) on the 

heterogeneous effect of a trade facilitation measure, i.e. the policy impact on 

different trade segments may vary between industries. Such sectoral view on the 

examination of trade facilitation policy impact should be adopted. The role of inter-

state or cross-nation joint efforts in enhancing GSC efficiency and quality is 

demonstrated in recent supply chain research (Wang and Cheng, 2015). This 

international element must be investigated in exploring the effects of a trade 

facilitation policy. A recent study reveals the strengths of PPP in supply chain 

infrastructure development and the implied role of NGOs (Min and Jun, 2014). This 

argument on policy jurisdiction must be considered when evaluating the governing 

structure of a trade facilitation policy.  

Two principles should be applied in the assessment of a trade facilitation policy 

under the five dimensions. The first principle involves the policy effects on the 

specialisation and differentiation of the port supply chain. Ng and Liu (2014) 

demonstrate that specialisation is critical in transforming hub ports in the 
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competitive markets of sea transport. Hence, the effect of a trade facilitation policy 

on this aspect should be investigated. The second principle requires the assessment 

framework to incorporate the contribution of a trade facilitation policy towards the 

sustainable competitiveness (i.e. long-term development) of the related port, 

particularly the risk of policy replication. Table 4.2 provides an account of the scope 

and assessment criteria for each dimension of the framework. 

 

4.3.1 Economic impact (E) 

Economic impact as a key dimension of the framework will examine the types of 

cost or quality changes that were induced or expected to be induced by the 

concerned trade facilitation measure(s) in the supply chain of the related hub port. 

Broad-based costs (efficiency-oriented) and quality (product- and service-oriented) 

changes should be adopted and should include time, consistency, and reliability. 

Cost as a common factor applied in trade facilitation research is incorporated in the 

proposed framework, by contrast, quality (or perceived risk) is an element of 

increasing concern that was recently raised in high-value food supply chain studies 

(Fearne et al., 2001; Aung and Chang, 2014). In business, quality can be an essential 

element of company strategy that may differentiate a firm from other competitors 

(Porter, 1985); it functions similarly in port competition (Ng and Liu, 2014). In 

terms of contribution to sustainable port supply chain competitiveness, quality is a 

more essential criterion than cost because rising costs are often inevitable in port 

development, whereas unique quality performance in services or other areas could 

be sustained in the long term. Hence, the current development situation of a hub 

port must be considered in evaluating the economic impact of a trade facilitation 

programme. Moreover, trade facilitation measures with multiple facets, such as 
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time and accuracy, will be assessed more favourably than pure reduction in trade-

related fees or charges.  

 

4.3.2 Process span (P) 

Process span of the framework describes the types of activities (horizonntal or 

vertical) along the supply chain that will be affected by the trade facilitation 

programme. Thus, it examines the scope and breadth of the trade facilitation effect. 

Sharing of knowledge and intelligence between the stakeholders of a supply chain 

is critical in the global business environment (Danese, 2007; Schaltegger and 

Burritt, 2014). However, it often requires the effort of institutional players, such as 

customs authority or quarantine and inspection agent, to link up the discrete trade 

processing mechanism of firms (Cheng and Wang, 2016). The degree of integrating 

effect of a trade facilitation initiative in such trade procedures will affect the 

efficiency and effectiveness of supply chain functions operating in a hub port. 

Therefore, a trade facilitation measure that affects a wide span of activities will be 

rated favourably. Specifically, the frequency of interaction, types of information 

exchanged, and coordination arrangement involved in a trade facilitation 

programme should be considered as the supplementary criteria for this dimension. 

 

4.3.3 Industrial coverage (I) 

As an evaluation dimension of the framework, industrial coverage specifies the 

stakeholders targeted by the concerned trade facilitation programme. Recent trade 

facilitation studies highlighted the importance of sectoral impacts of trade 

facilitation measures (Shepherd and Wilson, 2009) and the heterogeneous effect on 

different trade segments (Ferrantino, 2012). Similar to the case of economic impact, 
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no absolute preference should be placed on trade facilitation programmes that 

involve several sectors because individual port situations must be considered. For 

maximum impact, it is critical for a trade facilitation initiative to be closely linked 

to a clear group of supply chain operators. A good linkage between the trade 

facilitation programme and the target sector(s) will be rated favourably for 

relatively advanced hub ports, particularly if such a sector has been identified as 

strategic for the port. This effect is an attribute for the specialisation and 

differentiation of supply chain in the development of hub ports (Ng and Liu, 2014). 

. 

4.3.4 Internationalisation (I) 

Internationalisation reflects the structural relationship of the trade facilitation 

programme, whether it is a relatively simple local policy initiative or a sophisticated 

cross-nation trade enhancement project. Wang and Cheng (2015) used the ITFC to 

demonstrate how trade-partner collaboration can enhance the function of a 

transhipment hub port along the supply chain. Evaluation criteria under this 

dimension would depend on whether competitors will encounter difficulty in 

replicating the trade facilitation programme. Thus, an international trade facilitation 

initiative built on a high level of trust between states or nations will be rated 

favourably because the chance of success for a copycat of the measure is rather low. 

 

4.3.5 Jurisdiction (J) 

Jurisdiction in the context of this framework refers to the control authority of the 

trade facilitation measure, whether by a government department, a state authorised 

NGO (commercial or non-profit making), or private enterprise. The PPP model 

adopted in supply chain infrastructure projects (Min and Jun, 2014) illustrates the 
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merit of a governing structure with a balanced mix of state and private sector. Hence, 

trade facilitation initiative under the control of a state authorised organisation that 

runs on commercial or not-for-profit basis should be considered favourably under 

this dimension. Such preference is based on the flexibility in policy implementation 

on the one hand, and close relationship with the government on the other. However, 

this is only a general guidance. Any governing structure of a trade facilitation 

programme should be considered as favourable so long as it is responsive to user 

feedback, and exhibits flexibility in policy implementation. 

 

Table 4.2 Evaluation criteria of the EPIIJ framework  

Supply chain dimensions 
adopted in analysing hub-port 
trade facilitation programme 

Evaluation criteria 

Economic impact (E) a. Mainly efficiency- or quality-oriented 
Process span (P) a. Types and breadth of processes covered 

b. Interactions and information exchanged 
c. Coordination involved 

Industrial coverage (I) a. Linkage between trade facilitation measure and target 
sector(s) 

b. Importance of target sector to the port 
Internationalisation (I) a. Any cross-state or cross-nation collaboration involved 

b. Level of trust between partners and risk of policy 
replication 

Jurisdiction (J) a. Governing structure of a trade facilitation measure 
b. Responsiveness to user feedback, and flexibility in 

policy implementation 

Source: Own elaboration 

 

4.4  Grading of each dimension and the overall effect 

Under each dimension and in the overall evaluation (table 4.3), the EPIIJ 

framework should provide a grade that reflects a trade facilitation programme’s 
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contribution to sustainable port supply chain competitiveness. The seven-point 

Likert scale of the grades is set to differentiate the magnitude of the effects. The 

grading ranges from highly favourable, quite favourable, slightly favourable, 

neutral, slightly unfavourable, quite unfavourable, to highly unfavourable. To 

obtain the overall grade of a trade facilitation programme's effects on a related port's 

competitiveness, ratings must be assigned to each individual and overall grades. A 

similar rating system of GCR (1-very negative to 7-very positive) is adopted for the 

EPIIJ framework to facilitate a comparison of the policy assessment results between 

the two evaluation tools. Table 4.3 indicates such information. 

The review of current studies on port supply chain competitiveness (section 

2.4.1) suggests no consensus exists among scholars regarding the relative 

importance of the five supply chain dimensions adopted by the proposed framework 

in affecting port competitiveness. Therefore, an equal weighting is applied for the 

dimensions in compiling the overall assessment of each trade facilitation 

programme. As the EPIIJ framework is a perception-based research tool 

constructed to examine port-level trade facilitation policies, it addresses the 

shortfall of aggregation and the disguised effect of indicators currently compiled by 

the global reports (section 2.2). 

 

Table 4.3 Ratings for the grades of the EPIIJ framework  

Grade Highly 

unfavourable 

Quite 

unfavourable 

Slightly 

unfavourable 

Neutral Slightly 

favourable 

Quite 

favourable 

Highly 

favourable 

Dimension 

rating 

1 2 3 4 5 6 7 

Overall 

rating 

1.4  and  

below 

1.5  to 

2.4 

2.5  to 

3.4 

3.5  to 

4.4 

4.5  to  

5.4 

5.5  to  

6.4 

6.5  and 

above 

Source: Own elaboration 



63 
 

 In application of the EPIIJ framework a set of principles and standards should 

be followed as far as possible, in order to maintain a consistent approach in 

assigning grades to the dimensions of the tool for a trade facilitation policy under 

examination. In the assessment of a policy, evidence collected from interviews, 

websites, or other sources should be stated to justify the allocation of a particular 

grade to any dimension of the framework. Where practical example of the related 

policy should be adopted to explain how the assigned grade appropriately reflects 

the effects of a trade facilitation measure in the perspective of the concerned 

dimension. 

The principles and standards adopted for grading of the dimensions of the 

framework are compiled on the basis of the general principles and evaluation 

criteria discussed in section 4.3. Two principles should be applied in the grading 

exercise of trade facilitation policies, which include their contribution to 

specialisation of the port supply chain and accomplishment of policy uniqueness 

(table 4.4). In general top grade ‘highly favourable’ should be granted to a policy if 

its effect under the related dimension could contribute significantly in the 

specialisation of the supply chain. Similarly, a policy should earn a ‘highly 

favourable’ grade in case its effect under the concerned dimension could 

accomplish strong policy uniqueness that might sustain long-term competitiveness 

of the port. In determining a grade for any dimensions these principles should be 

applied as reference on top of the yardsticks provided as standards for each 

combination of dimension and grade (table 4.4). 

In evaluation of a trade facilitation policy, a top grade could be awarded for 

the dimension of economic impact if the measure will have significant contribution 

in quality effect on products and the supply chain. Moreover, its effect should also 
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preferably but not necessary have moderate to significant cost impact on products 

or the supply chain. For the dimension of process span a grade ‘highly favourable’ 

should be granted in case the policy’s effect will affect almost the whole supply 

chain, and it significantly encourages interaction and coordination among the 

process holders. To earn a grade of ‘highly favourable’ for the dimension of 

industrial coverage a trade facilitation policy should have specific business segment 

as the target of the programme, and such sector is considered to have significant 

effect on the competitiveness of the port. With regard to the dimension of 

internationalisation, a top grade would be granted if the responsible policy maker 

officially engage one or multiple overseas supply chain parties in collaborative 

agreements (e.g. agreement involving knowledge transfer). Moreover, such 

agreements should also preferably but not necessary involve a high level of trust 

between the contract parties. Finally, a top grade could be assigned to the dimension 

of jurisdiction if the related trade facilitation policy maker adopts a high level of 

flexibility in implementing the related programme. In addition, the policy maker 

should preferably but not necessary develop interactive relationship with different 

supply chain parties. The yardsticks for grading principles and standards for all 

combinations of dimensions and grades are shown in table 4.4. 
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Table 4.4 Grading principles and standards of the EPIIJ framework  

Grade  Highly 

unfavourable 

Quite 

unfavourable 

Slightly 

unfavourable 

Neutral Slightly favourable Quite favourable Highly favourable 

Principles to 

be applied 

1. Specialisation 

of port supply 

chain (SC) 

Related dimension 

could weaken 

significantly in SC 

specialisation. 

Related dimension 

could weaken 

moderately in SC 

specialisation. 

Related dimension 

could weaken 

slightly in SC 

specialisation. 

Related dimension 

has no contribution 

in SC specialisation. 

Related dimension 

could contribute 

slightly in SC 

specialisation. 

Related dimension could 

contribute moderately in 

SC specialisation. 

Related dimension 

could contribute 

significantly in SC 

specialisation. 

 2. Policy 

uniqueness 

Related dimension 

could accomplish 

strong policy 

uniqueness that 

might weaken long-

term 

competitiveness of 

the port. 

Related dimension 

could accomplish 

moderate policy 

uniqueness that 

might weaken 

medium-term 

competitiveness of 

the port. 

Related dimension 

could accomplish 

slight policy 

uniqueness that 

might weaken short-

term 

competitiveness of 

the port. 

Related dimension 

could not 

accomplish policy 

uniqueness. 

Related dimension 

could accomplish 

slight policy 

uniqueness that 

might affect short-

term competitiveness 

of the port. 

Related dimension could 

accomplish moderate 

policy uniqueness that 

might affect medium-

term competitiveness of 

the port. 

Related dimension 

could accomplish strong 

policy uniqueness that 

might sustain long-term 

competitiveness of the 

port. 

Effects of 

the trade 

facilitation 

(TF) policy 

from the 

perspective 

of 

individual 

dimensions 

Economic impact(E) Will have significant 

negative quality 

effect on products 

and the SC. 

Preferably will have 

moderate to 

significant negative 

cost effect on 

products or the SC. 

Preferably will have 

moderate negative 

quality effect on 

products or the SC. 

Or/And have 

moderate to 

significant negative 

cost effect on 

products or the SC. 

Preferably will have 

slight negative 

quality effect on 

products or the SC. 

Or/And have slight to 

moderate negative 

cost effect on 

products or the SC. 

Have no 

contribution in 

quality or cost 

effect on products 

or the SC. 

Preferably will have 

slight contribution in 

quality effect on 

products or the SC. 

Or/And have slight to 

moderate 

contribution in cost 

effect on products or 

the SC. 

Preferably will have 

moderate contribution in 

quality effect on 

products or the SC. 

Or/And have moderate 

to significant 

contribution in cost 

effect on products or the 

SC. 

Will have significant 

contribution in quality 

effect on products and 

the SC. 

Preferably will have 

moderate to significant 

contribution in cost 

effect on products or 

the SC 
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Table 4.4 Grading principles and standards of the EPIIJ framework (cont’d) 

Grade  Highly 

unfavourable 

Quite 

unfavourable 

Slightly 

unfavourable 

Neutral Slightly favourable Quite favourable Highly favourable 

Effects of 

the trade 

facilitation 

(TF) policy 

from the 

perspective 

of 

individual 

dimensions 

Process span(P) Will affect almost 

the whole SC. 

TF moderately or 

significantly 

weakens interaction 

and coordination 

among process 

holders of the SC. 

Will affect a 

multiple processes 

of the SC. 

TF slightly or 

moderately 

weakens 

interaction and 

coordination 

among process 

holders of the SC. 

Will affect a single 

process of the SC. 

TF slightly weakens 

interaction and 

coordination among 

process holders of 

the SC. 

Will have no effect 

on the process of 

the SC. 

 

Will affect a single 

process of the SC. 

TF slightly encourages  

interaction and 

coordination among 

process holders of the 

SC. 

Will affect multiple 

processes of the SC. 

TF slightly or moderately 

encourages interaction 

and coordination among 

process holders of the 

SC. 

Will affect almost the 

whole SC. 

TF moderately or 

significantly encourages 

interaction and 

coordination among 

process holders of the 

SC. 

 Industrial coverage(I) TF have specific 

business segment 

as the target of the 

policy. 

Such sector is 

considered to have 

significant negative 

effect on the 

competitiveness of 

the port. 

TF have specific 

business segment 

as the target of the 

policy. 

Such sector is 

considered to have 

moderate negative 

effect on the 

competitiveness of 

the port. 

TF have specific 

business segment as 

the target of the 

policy. 

Such sector is 

considered to have 

slight negative effect 

on the 

competitiveness of 

the port. 

TF will have general 

effects on the trade 

environment of the 

port with no 

specific business 

segment as the 

target of the policy. 

 

TF have specific 

business segment as 

the target of the 

policy. 

Such sector is 

considered to have 

slight effect on the 

competitiveness of 

the port. 

TF have specific business 

segment as the target of 

the policy. 

Such sector is considered 

to have moderate effect 

on the competitiveness 

of the port. 

TF have specific 

business segment as 

the target of the policy. 

Such sector is 

considered to have 

significant effect on the 

competitiveness of the 

port. 
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Table 4.4 Grading principles and standards of the EPIIJ framework (cont’d) 

Grade  Highly 

unfavourable 

Quite 

unfavourable 

Slightly 

unfavourable 

Neutral Slightly favourable Quite favourable Highly favourable 

Effects of 

the trade 

facilitation 

(TF) policy 

from the 

perspective 

of 

individual 

dimensions 

Internationalisation(I) Under the TF, the 

policy maker will 

officially engage 

one or multiple 

overseas SC parties 

in special 

agreements. 

Significantly unfair 

terms are 

incorporated in the 

special agreements. 

Under the TF, the 

policy maker will 

officially engage 

one or multiple 

overseas SC parties 

in administrative 

agreements. 

Moderate unfair 

terms are 

incorporated in the 

administrative 

agreements. 

Under the TF, the 

policy maker will 

officially engage one 

or multiple overseas 

SC parties in 

standard 

agreements. 

Slight unfair terms 

are incorporated in 

the standard 

agreements. 

The TF policy is 

domestic in 

nature. 

Under the TF, the 

policy maker will 

officially engage one 

or multiple overseas 

SC parties in standard 

agreements (e.g. 

simple sales 

agreement). 

Preferably trust is not 

a consideration in the 

standard agreements. 

Under the TF, the policy 

maker will officially 

engage one or multiple 

overseas SC parties in 

administrative 

agreements (e.g. 

service agreement with 

KPI). 

Preferably limited level 

of trust is involved in 

the administrative 

agreements. 

Under the TF, the policy 

maker will officially 

engage one or multiple 

overseas SC parties in 

collaborative agreements 

(e.g. agreement involving 

knowledge transfer and 

standard acceptance). 

Preferably high level of 

trust is involved in the 

collaborative agreements. 

 

 

 

 

 

 

 

 

 

 

 

Jurisdiction(J) The TF policy maker 

establishes 

significant amount 

of hindrances or 

significantly fails to 

discharge proper 

functions in 

implementing the 

related programme. 

The TF policy maker 

establishes 

moderate amount 

of hindrances or 

moderately fails to 

discharge proper 

functions in 

implementing the 

related programme. 

The TF policy maker 

establishes limited 

amount of 

hindrances or slightly 

fails to discharge 

proper functions in 

implementing the 

related programme. 

The TF policy is 

purely based on 

regulations and 

rules on paper. 

Channel for 

enquiry or 

authority for 

operation 

guidance is non-

existing. 

The TF policy maker 

adopts a rather rigid 

approach in 

implementing the 

related programme. 

Preferably the TF 

policy maker is willing 

to play the control 

and monitoring 

function based on 

regulations and rules. 

The TF policy maker 

adopts a moderate 

degree of flexibility in 

implementing the 

related programme. 

Preferably the TF policy 

maker is willing to 

develop official 

relationship with 

different SC parties. 

 

The TF policy maker 

adopts a high level of 

flexibility in implementing 

the related programme. 

Preferably the TF policy 

maker is willing to 

develop interactive 

relationship with different 

SC parties. 
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4.5  Summary 

Case of China further illustrates the weakness of global indicators as assessment tools 

of trade facilitation policy particularly for a country with many hub ports. The key 

objective of the qualitative assessment tool of the port-based evaluation framework is 

to explain and evaluate the effects of trade facilitation policies on the concerned port’s 

supply chain sustainable competitiveness. This research tool employs a port supply 

chain and policy oriented approach in assessment. 

The qualitative evaluation framework adopts five dimensions to assess a trade 

facilitation policy, which include Economic impact (E), Process span (P), Industrial 

coverage (I), Internationalisation (I), and Jurisdiction (J). This research tool is entitled 

EPIIJ framework. A grade and rating are awarded for each dimension and for the overall 

evaluation (table 4.3), which should be based on the grading principles and standards 

of EPIIJ framework (table 4.4). 
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Chapter 5    Application of the 

          Qualitative Assessment Framework 

 

This chapter describes the general development and free trade zone implementation in 

the case study hub ports. It provides an overview of the trade facilitation policies 

introduced in the three ports under investigation. The proposed assessment framework 

is then applied to examine the effects of trade facilitation policies introduced in the three 

hub ports of the PRD region, and followed by an illustration of the strengths of the new 

research tool. A substantial part of this chapter expands on a recent research that 

explores on the development of a port-based evaluation framework of trade facilitation 

policies and its application in Shenzhen and Hong Kong (Cheng et al., 2018). 

 

5.1 Case study background 

5.1.1 Development of hub ports in the Pearl River Delta Region 

Nansha port of Guangzhou, Shekou port of Shenzhen, and Hong Kong port are all 

located at the estuary of the Pearl River, and within a 2-hour driving distance (figure 

5.1). In container port development, which is more essential for port supply chain 

activities related to semi-finished and finished products, Hong Kong Kwai Chung Port 

started operation in 1972 followed by Shekou Terminal in 1990, and Nansha port in 

2008. Table 5.1 shows the trajectory of growth of the three ports, depicting the growth 

rates of container throughput in Hong Kong, Shenzhen (Shekou included) and 

Guangzhou (Nansha included) in the past decade. As a mature port, Hong Kong has 

maintained relatively low growth rates (even negative growth in recent years). Shekou, 

as a developing port, displays moderate growth (as represented by the Shenzhen 

figures). By contrast, Nansha, with its short history, is enjoying a relatively fast growth 
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(as indicated by the Guangzhou figures) and can be described as an emerging port. The 

proximity of these ports to one another fosters intense competition for locally produced 

goods (exports) from and overseas products (imports) to South China. Infrastructure 

and economic conditions related to the hub ports affect their capability to capture 

cargoes. 

 

 
Figure 5.1 PRD Region container hub ports- Nansha, Shekou, Hong Kong. 

(Note: *Represents the year operations commenced)  

Source: Own elaboration based on a map adopted from DaChan Bay Terminals.9 

 

 

 

  

                                                        
9 Original map available at DaChan Bay Terminal website. Available at  
http://www.dcbterminals.com/en/about/news/13684.shtml, accessed on February 15, 2017. 
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Table 5.1 Comparison of 2007–2016 container throughput for Hong Kong, 

Shenzhen and Guangzhou 

 

 

 

 

 

 

 

Source: Census and Statistics Department of Hong Kong. 

 

 Information on the infrastructures and geographical conditions of Kwai Chung, 

Shekou and Nansha container ports (table 5.2) indicates that Hong Kong operates the 

largest port among the three. A 2014 study revealed the superior performance of 

Shenzhen in berth productivity (table 5.3) and the underperformance of Hong Kong in 

this aspect (International Transport Forum, 2014). Nansha port achieves around 30 

moves per hour10, which is slightly below the standard of Hong Kong. However, in 

terms of equipment and terminal capacity, all three ports can serve the latest generation 

of container ships11. Thus, possession of basic infrastructure to cope with modern 

maritime transport requirements appears to be a necessary but not critical condition for 

a container hub port in the PRD region to attract cargoes. The economic conditions of 

ports may address this issue. 

                                                        
10 Website of Nansha container port. Available at http://m.goct.com.cn/web/en/index.html, accessed 
on March 15, 2017. 
11 Websites of the Hong Kong, Shekou and Nansha container ports. 
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Table 5.2 Terminal’s basic conditions and infrastructures of Hong Kong, Shekou, 

and Nansha container port 

Terminal’s basic conditions and 
infrastructures 

Kwai Chung 
(Hong Kong) 

Shekou 
(Shenzhen) 

Nansha 
(Guangzhou) 

Total area (hectares) 281 138 223 

Berths 24 9 16 

Quay length (metres) 7,694 3,440 2,100 

Berth depth (metres) 14-15.5 16 15.5 

Approaching channel depth (metres) 15 16 15.5 

Quay crane 99 33 22 

Source: Website of Kwai Chung, Shekou, Nansha container terminal12 

 

Recent findings highlight the cost difference between the container ports of Hong Kong 

and Shekou in moving a 40-foot laden box from Dongguan to the West Coast of the 

United States (table 5.4) (Geography Department, HKU, 2012). The cost gap between 

the two ports remained at US$277 and US$221 in 2006 and 2011, respectively, with a 

slight narrowing trend in the intervening five years. This gap is rather significant 

because the two ports are only 25 km apart, which suggests low deterrents for shippers 

to switch from Hong Kong to Shekou, except for reasons of better/right shipping 

networks and schedules or contractual agreement. 

 

 

 

 

                                                        
12 Kwai Chung container terminal- http://www.hkctoa.com/facilities, Skekou Container terminal- 
http://www.sctcn.com/en/about/index.aspx?menuid=050102, Nansha container terminal- 
http://m.goct.com.cn/web/en/index.html#navbar-FacilityandEquipment.    
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Table 5.3 Berth productivity of container ports in China (Year 2014) 

Rank Port Number per container move per 
hour per ship 

1 Shanghai 170 

1 Tianjin 170 

2 Shenzhen 120 

2 Xiamen 120 

3 Qingdao 110 

4 Hong Kong 80 

Source: Compiled by author, based on data from ITF (2014)13. 

  

Table 5.4 Transport cost for an outbound 40-foot laden container from Dongguan 
to West Coast of U.S.A. (Year 2006 and 2011) 

US$ Via Hong Kong container 
terminal 

Via Shekou container 
terminal 

Year 2006 2011 2006 2011 

Drayage fee to terminal 300 320 120 196 

Terminal handling charges 
(THC) 

366 366 269 269 

Ocean freight 1,850 2,755 1,850 2,755 

Total transport cost 2,516 3,441 2,239 3,220 

Compared with Hong Kong -277 -221 

Source: Modified by author, based on original table compiled by the Geography 
Department HKU (2012). 

                                                        
13 Port Technology, available at 
https://www.porttechnology.org/news/infographic_global_berth_productivity, accessed on 4 Jan 
2018.  
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An updated comparison is made of the transport costs for the three ports (table 

5.5). Note that the cost difference between Hong Kong and the other two PRD hub ports 

still remain at the level of US$200 plus in 2011 and 2016, with a trend of slight increase 

for Shekou port. The competitive edge of Nansha port in cost relative to Hong Kong is 

also significant for the traditional production base in PRD (e.g. Dongguan).  

 

Table 5.5 Transport cost for an outbound 40-foot laden container from Dongguan 
to West Coast of U.S.A. (Year 2011 and 2016) 

US$ Via Hong Kong 
container terminal 

Via Shekou 
container terminal 

Via Nansha container 
terminal 

Year 2011 2016 2011 2016 2011 2016 

Drayage fee to 
terminal 

320 385 196 185 NA 261 

Terminal 
handling charges 

(THC) 

366 366 269 268 NA 268 

Ocean freight 2,755 1,450 2,755 1,450 NA 1,450 

Total transport 
cost 

3,441 2,201 3,220 1,903 NA 1,979 

Compared with Hong Kong -277 -298 NA -222 

Source: Expanded by author, based on original table compiled by the Geography 

Department HKU (2012), and 2016 figures based on information provided by 

forwarders14. 

  

Another research is performed to examine similar transport cost differences for 

shippers affected by the industrial relocation policy of Guangdong, i.e. by the 

repositioning of labour-intensive industries to the western and northern areas of the 

                                                        
14  Club.1688, available at https://club.1688.com/article/25222417.htm, accessed on 14 April 2017, 
and interviews with forwarders.   
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PRD region (Geography Department, HKU, 2012). The cost differences of the Hong 

Kong, Shekou and Nansha container ports in moving a 40-foot laden box from Foshan 

to the West Coast of the United States (table 5.6) are examined. As expected, the cost 

gaps between Hong Kong and the other two hub ports widen because of the greater 

distance from the shipment generation sites and the consequent higher drayage fee 

incurred. This trend poses a threat for Hong Kong as manufacturing firms, particularly 

labour-intensive types, progressively relocate to the western and northern parts of the 

PRD region. Such cost disadvantage of the Hong Kong port also explains the downward 

trend of its container throughput in the past five years. 

In this regard, the Hong Kong container port must improve significantly in 

operation costs to compete for cargoes generated in the PRD region. Alternatively, its 

competitiveness may be strengthened by enhancing the quality or value-added services 

of supply chain activities based in the territory. A trade facilitation policy can contribute 

in both aspects, as explained in section 5.2. To capitalise on their cost advantage, the 

authorities of Shekou (Shenzhen at large) and Nansha ports can either launch favourable 

policies through their own efforts or influence the central government to do so and thus 

fortify their competitive edge over Hong Kong. One of these policies is the 

establishment of FTZs that intend to transform a few hub ports or the inland trading hub 

of China closer to the status of a free port. 
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Table 5.6 Transport cost for an outbound 40-foot laden container from Foshan to 
West Coast of U.S.A. (Year 2016) 

US$ Via Hong Kong 
container terminal 

Via Shekou container 
terminal 

Via Nansha container 
terminal 

Year 2016 2016 2016 

Drayage fee to 
terminal* 

641 320 232 

Terminal 
handling charges 

(THC)# 

366 268 268 

Ocean freight# 1,450 1,450 1,450 

Total transport 
cost 

2,457 2,038 1,950 

Compared with Hong Kong -419 -507 

Source: Own elaboration, based on information from forwarders and carrier. 

Note: *Information based on forwarders15, #Information based on carrier16. 

 

5.1.2  Free Trade Zones in the Pearl River Delta region 

In 2014 China launched the Shanghai FTZ pilot scheme, which employs the negative-

list approach (i.e. businesses forbidden to foreign firms), to create a business 

environment within a designated location that can align with the rules and principles of 

international market economies (Yao and Whalley, 2016). In 2015 the scheme was 

expanded to Guangdong, Tianjin and Fujian. The four FTZs adopting the same 

negative-list would differentiate their concerned port cities from other gateways that 

are not included under this programme. The case of Guangdong FTZ (in close proximity 

to Hong Kong) is investigated to reveal the types of market access and trade facilitation 

                                                        
15 Club.1688, available at https://club.1688.com/article/25222417.htm, accessed on 14 April 2017, 
and interviews with forwarders.  
16 OOCL, available at 
http://www.oocl.com/china/eng/localinformation/localsurcharges/guangzhou/Pages/default.aspx?sit
e=china&lang=eng, accessed on 9.5.2017.  
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measures (in addition to finance, taxation and other issues) that will be introduced in 

the FTZ. These arrangements will significantly enhance the trade administration 

efficiency of the FTZ beyond the nation’s average performance. 

China (Guangdong) Pilot Free Trade Zone (GDFTZ) encompasses three areas- 

Nansha of Guangzhou, Qianhai-Shekou of Shenzhen, and Hengqin of Zhuhai (figure 

5.2). A key breakthrough in market access is achieved under the FTZ arrangement, 

which simplifies approval procedures for foreign-invested projects not covered by the 

negative list. Hence, the prior approval requirement for such projects will be replaced 

by a record filing requirement. With regard to trade facilitation two initiatives are 

critical for the efficient flow of goods to and from the FTZ namely, the ‘one certification 

and one testing’ scheme for goods move between Guangdong, Hong Kong and Macau; 

and cross-border e-commerce pilot scheme implemented in Guangzhou and Shenzhen 

(HKTDC, 2015). Accordingly, it is reasonable to assume that trade efficiency in the 

FTZ will surpass the average country-level performance of China. 

Special units are being set up by the related municipal government (e.g. Authority 

of Qianhai) to coordinate issues affecting functions and policy implementation of the 

related FTZ. These FTZ administration committees or coordinating authorities will 

work closely with different stakeholders of the FTZ, including government agencies 

(e.g. Customs, and China Inspection and Quarantine- CIQ), and commercial operators 

(e.g. LSPs and traders) to ensure that special requirements of related firms are handled 

efficiently within the policy framework. These stakeholders logically become the 

targets for the interviews of this study to explore the trade facilitation policies 

introduced at the concerned hub ports. 
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Figure 5.2 China (Guangdong) pilot free trade zone. 
Source: Modified by the author based on a map adopted from google maps. 
 

5.2  Trade facilitation policies at hub ports of the Pearl River Delta region 

The prevailing free trade environment is an important factor for selecting the hub ports 

as the case study targets of this project. Nansha of Guangzhou and Qianhai-Shekou of 

Shenzhen are two FTZs among others that enjoy special policy of the state to promote 

trade and related activities in China. To enhance trade efficiency numerous trade 

facilitation policies have been implemented in these two zones, while similar policies 

are launched in Hong Kong to maintain its competitiveness. Some key trade facilitation 

programmes are examined in this section. 

At this stage the term trade facilitation must be redefined to incorporate the role of 
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quality and the PPP governing model in port competitiveness of supply chain studies as 

explained in section 2.4.1. The scope of APEC’s definition of trade facilitation (APEC, 

2007) is broadened. In the supply chain context and hub port environment, which is the 

key perspective adopted in this research, a trade facilitation policy should include any 

measure or initiative introduced by government and non-government organisations that 

aim at simplifying or rationalising customs and other trade administrative procedures 

of ports, or adding value to goods that undergo such formalities. Such definition aligns 

with the sophisticated nature of trade facilitation policies at hub-port level as presented 

in section 5.2.1 to 5.2.6.  

With reference to the revised definition of trade facilitation policy the targets of 

interviews would be extended from state agencies to Non-Government Organisations 

(NGOs). Moreover, the focus of the trade facilitation programmes would be expanded 

to cover measures that improve quality or provide added-value to the supply chain of a 

related port. 

 

5.2.1 Guangzhou case 1  

The Administrative Committee of Guangzhou Nansha Bonded Zone (later retitled as 

the Administrative Committee of Guangzhou Nansha Development Zone- ACN) was 

established in 2010 under the Guangdong Provincial Government to manage the then 

bonded zone (later becoming the FTZ) of Nansha. One of the entrusted functions of 

ACN is to coordinate the customs authority and quarantine inspection service, through 

which trade facilitation policies are introduced in Nansha. Officials of ACN described 

two trade facilitation programmes- one related to customs procedures and the other 

linked to quarantine inspection. Unlike the situations of the other two hub ports, there 

is no trade facilitation policy that could be identified as NGO-related in Nansha. 

Discussions with the officials of the Administrative Committee and executives of 
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concerned supply chain companies confirmed such phenomenon. The relatively short 

history of Nansha port and cautious attitude of the government officials responsible for 

the development of FTZ may account for NGO’s non-participation in trade facilitation 

programmes of the hub port. Centralization of control seems to be the strategy adopted 

by management of the Committee, at least at the current stage of development. ACN 

officials described two company-based trade facilitation programmes introduced in the 

FTZ. 

In 2010, a large-scale polymer repackaging centre was established by the Enpro 

Supply Chain Management (Enpro) in the Nansha Bonded Zone. Enpro handles 

approximately 300,000 tons or 22,000 20-foot containers of polymer materials stored 

in bulk load from the Middle East per year. To guarantee efficient retrieval of laden 

containers from the terminal to the repackaging centre, Nansha customs authority 

adopts a record-based customs clearance system for the polymer shipments. This 

system is used instead of the normal procedure of shipment declaration, inspection and 

release process applied for imported goods handled in the bonded zone. Enpro is 

allowed to retrieve the containers of polymer from the terminal for packaging at the 

centre without physical inspection by the customs. The firm only needs to keep a clear 

digital record of the input materials and output units of polymer for the repackaging 

operation. Import tax is charged according to monthly book records that indicate the 

amount of materials consumed for the final products imported into the Mainland. Such 

record-based customs clearance and tax assessment for the polymer repackaging centre 

ensure a smooth and an efficient running of the operation.  

 

5.2.2  Guangzhou case 2 

Another case discussed with the officials of the Committee is related to a small-scale 

wine repackaging centre established by a company in the Nansha Bonded Zone. The 
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operation involves importing wine from Russia in bulk load (e.g. 200-litre drums) to 

the Nansha Bonded Zone and repacking it into small bottles designed for the Asian 

market. Such production is rather small, with around a few hundred bottles per week at 

the initial stage. Through a customised package design, the repackaging centre has 

attracted several Russian wine producers who could upgrade their product brand image 

and better suit the customer requirements in Asia.  

To facilitate the repackaging operation in the bonded zone, the quarantine and 

inspection control authority at Nansha adopts a flexible policy. Since wines processed 

in the centre are solely for overseas markets their quality and hygienic control are not 

subject to the stringent standards applicable for imported beverages targeting the China 

market. Laboratory tests and quality inspections of the finished products are not 

required by the authority. Relaxed quarantine and inspection control of the wine 

repackaging centre strengthens the competitive edge of the company in cost and 

operation efficiency, which generates growing volume of wine processed in the centre. 

Officials of ACN emphasise that both company-based trade facilitation measures (case 

1 and 2), are applicable to other enterprises with similar business in the FTZ based on 

the situation of individual companies. However, interested companies must fulfil the 

policy requirements in scale, credibility, and business scope. 

 

5.2.3  Shenzhen case 1 

AQ is a non-profit making enterprise established by the Shenzhen Municipal 

Government in 2010 to fulfil the corresponding administrative and public service 

functions of Quanhai-Shekou FTZ (Authority of Qianhai, 2016). In the interview with 

AQ management, their representatives highlighted two types of trade facilitation 

measures that are related to customs or quarantine inspection. For customs 

administration, a case of food processing is discussed to illustrate the 24-hour 7-day 
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operation and expedited clearance process of officials from both the customs authority 

and the China Inspection and Quarantine (CIQ), which supports a same-day delivery 

operation from the FTZ to Hong Kong restaurants. Coordinated product inspection and 

customs clearance must be completed promptly to meet the schedule of the bonded 

trucks. These trucks are used to deliver the required food products under Global 

Positioning System (GPS) surveillance and via green channels to Hong Kong. A similar 

express quarantine inspection service is provided through the efficient inspection 

centres in the FTZ. Such facilities also utilise an advanced declaration and batch 

inspection system to maintain the highest quality control standards. Although the trade 

facilitation measure described is a company-related programme, AQ indicates that this 

policy is applicable to other food processing enterprises with similar operations in the 

FTZ. 

AQ emphasises its liaison role between different types of FTZ users and the control 

authorities (e.g. customs and the CIQ). In the discussion, AQ representatives reiterate 

the important function of private institutions in supporting the efficient administration 

of the quarantine and inspection functions in the FTZ. 

 

5.2.4 Shenzhen case 2 

As a follow-up investigation after the interview with AQ, this research also examines 

the trade facilitation role of China Certification and Inspection Group Shenzhen 

(CCICSZ), a major inspection and certification institution that operates in Quanhai-

Shekou FTZ and Shenzhen at large. CCICSZ was established in 1988 as a subsidiary 

of CCIC Group to develop integrated services related to quality assurance, safety, health, 

and environmental protection. The group maintains a close relationship with the CIQ 

bureau in staffing, knowledge sharing, resources support. CCICSZ as the largest 

subsidiary of the Group is a state-owned enterprise running on commercial basis. The 
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company is a frontrunner of new services and practices for the Group.  

In the interview with the CCICSZ executives, the representatives introduced two 

trade facilitation measures adopted, food safety traceability (FST) system, and 

integrated communication system with CIQ. The FST system work flow is shown in 

figure 5.3. The system monitor quality and safety of the product from the origin country 

all the way to the point where consumers received the products. To maintain the 

operation cost effectiveness of the system and quality standards of the products, 

inspections and laboratory tests at the producing country would be mainly performed 

by CCIC certified institutions of such nation. Only under some special circumstances, 

for example technological requirements, such duties are conducted by CCIC overseas 

branch offices. The traceability system also applies the latest product identification 

technology and the Quick Response (QR) code to prevent non-compliant items getting 

into the system. 

CCICSZ relies on a direct data transmission channel with CIQ to minimise the 

lead time in information processing and document verification. CCICSZ customers can 

also use mobile devices to check the updated status of their shipments through the 

CCICSZ webpage, which is directly connected to the CIQ system. Information such as 

product inspection certificates and container loading proof are accessible via the 

Internet. As part of the FST system, this communication channel improves information 

transparency and consumer confidence in the system. 
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Figure 5.3 Traceability system workflow for overseas processed food imported to 

China. 

Source: Authors’ own elaboration based on data from CCICSZ 

 

5.2.5 Hong Kong case 1 

The Authorised Economic Operator (AEO) is a scheme advocated by the World 

Customs Organization (WCO) to facilitate seamless trade activities among accredited 

enterprises (WCO, 2007). It is a trade facilitation measure that strongly influences the 

type of security arrangements imposed by customs authorities on shipments under the 

control of the certified entities.  

The C&E launched the AEO programme in 2012, which is relatively late 

compared to the implementation by other major trading partners. According to the 

representatives of C&E, at least two reasons explain the delayed schedule. First, the 

commonly recognised standards and implementation guidance for AEO that the Hong 

Kong authority sought to implement were only available in 2010 (WCO, 2010). Second, 

the progress of mutual recognition arrangement between major trading regimes, which 

is critical for the effectiveness of AEO at the international level, seemed to pick up only 
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in recent years. Given the cost and time implications of AEO validation, and the fact 

that the free trade policy of the port city may render it uneconomical for Hong Kong 

companies to join the scheme, unless mutual recognition gains momentum among the 

major trade regimes. For such reasons, Hong Kong lags behind other trade partners or 

competitors in this aspect. C&E has been gearing up its efforts in promoting the AEO 

programme with dedicated officials to conduct seminars, talks, visits and inspections 

for applicants. However, apart from the stipulated benefits to be enjoyed by the 

participants, the incentives provided for potential AEO candidates under the scheme 

seem to be weak. This situation is reflected in the small number of Hong Kong AEOs 

(only 31 as of 201617) compared to Singapore AEOs (around 67 as of 201618). Slow 

progress of the scheme is highly undesirable for Hong Kong as an international logistics 

hub, bearing in mind that the efficient customs processes of Hong Kong for 

international merchandises have been well recognised (GCRs, 2009-16). 

 

5.2.6 Hong Kong case 2 

Apart from the active role of government authorities (e.g. C&E) in promoting trade 

facilitation, some publicly funded testing and certification (or conformity assessment) 

organisations are also designated to contribute different types of solutions to strengthen 

the competitiveness of supply chain of selective Hong Kong industries. One of the key 

players is the Hong Kong Quality Assurance Agency (HKQAA), which was established 

by the Hong Kong government in 1989 as a conformity assessment body. HKQAA 

introduced the Hong Kong Wine Storage Management Systems (WSMS) Certification 

Scheme (launched in 2009) and the Wine Registration (WR) Scheme (launched in 2013) 

                                                        
17 Hong Kong C&E website- http://www.customs.gov.hk/en/trade_facilitation/aeo/index.html  
18 Singapore Customs website (note that AEO in Singapore operates under the STP scheme)- 
https://www.customs.gov.sg/businesses/customs-schemes-licences-framework/secure-trade-
partnership-stp  
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to establish a consistent, transparent, and accountable system of operation for 

stakeholders of various stages along the wine supply chain (HKQAA, 2015). 

Under the WSMS Certification Scheme operators of wine warehouse, transport 

service, and retail outlets must comply with a set of standards governing the operation 

procedures, administration, and work environment of their related business. HKQAA 

adopts a flexible approach and works closely with trade members of the wine industry 

to establish standards that are reasonable and practical for all stakeholders. For example, 

the maximum temperature for transportation of commercial wine (25 ℃) is slightly 

higher than the requirement for storage (22 ℃) since the transit time in Hong Kong is 

often short (less than two hours), therefore a higher buffer in maximum temperature is 

allowed (HKQAA, 2016).  

Moreover, by using advanced information technologies (e.g. QR code), the WR 

scheme boosts the information transparency of the product flow and supports the 

authentication of the goods’ original identity. Such initiatives seek to enhance the 

reputation of participating firms in providing wines with easily accessible product 

information (WR) or professional wine supply chain services (WSMS). Although both 

schemes focus on operations of the wine business within Hong Kong, recognition of 

such certifications by trade partners is necessary. In this regard, HKQAA has negotiated 

with Mainland China institutions to accept the QR code as proof of identification for 

customs clearance of wines and promote the WSMS Certification Scheme as a common 

standard of operation in areas such as Shenzhen. Thus far, limited progress in WSMS 

Certification Scheme adoption has been achieved in the Quanhai–Shekou FTZ. 

 

5.3 Application of the EPIIJ framework 

In this section the trade facilitation programmes of each case study area (Guangzhou, 

Shenzhen and Hong Kong) are evaluated by using the EPIIJ framework. The 
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investigation examines individual trade facilitation measures from five dimensions that 

will affect the competitiveness of port supply chain:  

(1) Economic impact (e.g. cost or quality oriented)  

(2) Process span (e.g. single- or multiple-process coverage)  

(3) Industrial coverage (e.g. generic or sector oriented) 

(4) Internationalisation (e.g. local or cross-state oriented) 

(5) Jurisdiction (e.g. government or non-government control) 

The grading principles and standards of the EPIIJ framework (section 4.4) should be 

observed in the evaluation of the trade facilitation policies. 

 

5.3.1 Guangzhou: case 1 

Expedited customs procedures for the polymer repackaging centre at Nansha Bonded 

Zone have both cost and service implication on the operations. Nevertheless, executives 

of the company indicated that the record-based customs clearance and tax assessment 

process provide a stable environment for operation costs control. Yet the impact of such 

special arrangement is only moderate towards the overall production costs. Such 

measure is graded as ‘slightly favourable’ for the economic impact (table 5.7). This 

trade facilitation initiative only affects the material feeding time of the repackaging 

process which is relative insignificant. Thus, the dimension of process span should be 

rated as ‘slightly favourable’. Trade processing industry is a target sector that Nansha 

authority plans to attract. However, high level of technology should be the key 

component of those target business, which the polymer repackaging project is lacking. 

Therefore, it is reasonable to award a ‘slightly favourable’ grade for the dimension of 

industrial coverage. Obviously this initiative is local in nature and with no international 

element involved. In this respect a grade of ‘neutral’ is granted for the 

internationalisation dimension. Finally, according to the user feedbacks the customs 
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authority is rather supportive and flexible in implementing the expedited procedures. 

This is particularly important during the peak seasons in which prompt approval by 

customs officials are critical. The jurisdiction dimension is assessed as ‘quite 

favourable’. The overall contribution of such trade facilitation towards sustainable 

supply chain competitiveness of Nansha FTZ should be ‘slightly favourable’. 

 

Table 5.7 Summary of EPIIJ framework adopted to analyse Guangzhou’s trade 
facilitation measures- case 1 
Record-based customs clearance and tax assessment for the polymer repackaging 
centre 
Supply chain 
dimensions  

Relevant issues Evaluation 

Economic impact 
(E) 

a. Record-based customs clearance 
and tax assessment process 
provide a stable environment for 
operation costs control 

b. Moderate impact on overall 
production costs 

Slightly favourable (5) 

Process span (P) a. Affects the material feeding time 
of the repackaging process which 
is not significant for the whole 
operation 

Slightly favourable (5) 

Industrial coverage 
(I) 

a. Trade processing industry with 
high-level technology is a target 
sector of Nansha authority 

b. The polymer repackaging centre 
lacks the high-tech element 

Slightly favourable (5) 

Internationalisation 
(I) 

a. Such initiative is local in nature 
with no international element 

Neutral (4) 

Jurisdiction (J) a. Customs authority is rather 
supportive and flexible in 
implementing the measure 

Quite favourable (6) 

Overall Slightly favourable (5) 

Source: Authors’ own elaboration 
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5.3.2 Guangzhou: case 2 

The exempted quarantine and inspection requirement for the wine repackaging 

operation in Nansha Bonded Zone would help the concerned firm achieve significant 

cost saving. However, such exemption may lead to a risk of quality control problem 

that could damage the reputation of the FTZ in maintaining a reasonable standard of 

institutional services. Thus, from the potential economic impact of this measure on the 

sustainable port supply chain competitiveness, it should be graded as ‘slightly 

unfavorable’ (table 5.8). Process of the repackaging operation basically is not affected 

since no quarantine and inspection requirement is imposed, which lead to a ‘neutral’ 

grading for process span. Wine sector is a target segment that the Nansha administration 

committee intends to attract. However, the initiative is only capable in generating 

demand of low to medium grade wine producers to use the repackaging centre. 

Therefore, a grade of ‘slightly favourable’ is granted for the dimension of industrial 

coverage. This trade facilitation measure only affects wine repackaging operation at 

Nansha Bonded Zone which is domestic in nature. Thus, the internationalisation 

dimension should be graded as ‘neutral’. The flexible policy of the quarantine and 

inspection authority is rather controversial, since such measure could be considered as 

improper exercise of control responsibility. Any irregularity of the repackaging centre 

may damage the trustworthiness of the Nansha quarantine and inspection control 

authority. Hence, a grade of ‘quite unfavourable’ should be granted for the dimension 

of jurisdiction. The overall contribution of this trade facilitation measure towards 

sustainable supply chain competitiveness of Nansha FTZ should be ‘neutral’. 
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Table 5.8 Summary of EPIIJ framework adopted to analyse Guangzhou’s trade 
facilitation measures- case 2 
Relaxed quarantine and inspection control of wine repackaging centre 

Supply chain 
dimensions  

Relevant issues Evaluation 

Economic impact 
(E) 

a. The exemption may lead to a risk 
of quality control problem 

b. It could damage the reputation of 
the FTZ in institutional service 
standard 

Slightly unfavourable (3) 

Process span (P) a. Repackaging operation basically 
is not subject to official 
quarantine and inspection 
control. 

Neutral (4) 

Industrial coverage 
(I) 

a. Wine sector is a target sector of 
Nansha authority 

b. The initiative is only capable in 
generating demand of low to 
medium grade wine producers 

Slightly favourable (5) 

Internationalisation 
(I) 

a. Such initiative is local in nature 
with no international element 

Neutral (4) 

Jurisdiction (J) a. Such measure could be 
considered as improper exercise 
of control responsibility 

b. Any irregularity of the 
repackaging centre may damage 
the trustworthiness of the Nansha 
quarantine and inspection control 
authority 

Quite unfavourable (6) 

Overall Neutral (4.4) 

Source: Authors’ own elaboration 

 

5.3.3 Shenzhen: case 1 

The trade facilitation measures for a global fast food restaurant company’s distribution 
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centre located in Quanhai-Shekou FTZ. The economic impacts are mainly efficiency 

oriented with multiple types of enhancement, including time saving in customs 

inspection for both inbound and outbound delivery. Therefore, a grade ‘quite favourable’ 

is granted for economic impact (table 5.9). This trade facilitation initiative covers a 

medium span of processes including customs declaration, physical inspection, and 

laboratory test processing. Moreover, a reasonable degree of coordination between 

customs and the quarantine inspection agents is involved in the trade facilitation 

measures, which deserves a grading of ‘quite favourable’ for such dimension. In terms 

of industrial coverage food processing is the clear target sector of the trade facilitation 

measures. With some promulgation of this trade facilitation programme other firms of 

this sector may set up operation in the FTZ. Nevertheless, the industry (low-end food 

processing) does not belong to the strategic sectors that the FTZ plans to attract. 

Accordingly, this trade facilitation initiative receives a grade ‘quite favourable’ for the 

dimension industrial coverage. Although there are a number of measures involved, such 

initiatives are all local and not sophisticated. Thus, the trade facilitation programme is 

assessed to be ‘neutral’ under the internationalisation dimension to reflect the ease of 

replication by other ports. Finally, as a coordinating body for various government 

departments involved in trade processing (e.g. customs, and CIQ), AQ is quite flexible 

in accommodating the needs of users, such as operating hours of the inspection team. 

Nevertheless, as government staff, AQ emphasises rules and regulations rather than 

business expansion, and thus grading this trade facilitation as ‘slightly favourable’ in 

jurisdiction is reasonable. The overall contribution of such trade facilitation towards the 

sustainable supply chain competitiveness of Quanhai–Shekou FTZ is ‘slightly 

favourable’. 
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Table 5.9 Summary of EPIIJ framework adopted to analyse Shenzhen’s trade 
facilitation measures- case 1 
Trade facilitation measures for a global fast food restaurant company’s 
distribution centre located in Quanhai-Shekou FTZ. 
Supply chain 
dimensions  

Relevant issues Evaluation 

Economic impact 
(E) 

a. Time savings and mainly 
efficiency oriented 

Quite favourable (6) 

Process span (P) a. Medium span of processes 
b. Reasonable degree of 

coordination between customs 
and CIQ 

Quite favourable (6) 

Industrial coverage 
(I) 

a. Low-end food processing is the 
clear target sector 

b. This industry does not belong to 
the strategic sectors that the FTZ 
plan to attract 

Quite favourable (6) 

Internationalisation 
(I) 

a. Trade facilitation initiatives are 
all local measures and not 
sophisticated 

Neutral (4) 

Jurisdiction (J) a. Authority of Qianhai (AQ) is 
quite flexible in accommodating 
the needs of users 

b. As a government agent AQ 
emphasises on rules and 
regulations, rather than business 
expansion 

Slightly favourable (5) 

Overall Slightly favourable 
(5.4) 

Source: Authors’ own elaboration 

 

5.3.4 Shenzhen: case 2 

The FST system of CCICSZ keeps track of food products from the origin port to 

Shenzhen and makes us of QR code labels to monitor food safety (e.g. honey). In 

general, the trade facilitation programme aims to achieve a high standard of safety and 
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establish strong consumer confidence for the involved food and beverage. A broad-

based high-quality trade logistics service is accomplished by such trade facilitation 

measures. The programme mainly affects relatively high-value food and beverage 

products imported into Mainland China. In addition to the quality control enhancement, 

FST also accomplished significant efficiency gain in trade formalities because wine 

products under the system enjoy a concession arrangement (no inspection except for 

special cases) in quarantine control. Accordingly, the trade facilitation initiative 

receives a ‘highly favourable’ grade for economic impact (table 5.10). The FST covers 

a wide span of transport, logistics and trade formalities. The differentiation effect is 

strong because the success of the system relies on a high degree of coordination, which 

warrants a ‘highly favourable’ grade for the dimension of process span. High-value food 

and beverage products (e.g. grape wine and honey) are the main target items of this 

trade facilitation programme, and they belong to strategic items that the FTZ plans to 

attract. Therefore, a ‘highly favourable’ grade is granted to the dimension of industrial 

coverage. For internationalisation, this trade facilitation measure involves laboratory 

and inspection organisation of overseas countries where the food or beverage is 

produced. A high level of trust must be attained for the effective running of FST, and 

therefore the programme earns a ‘highly favourable’ grade for internationalisation. 

Lastly, CCICSZ demonstrates a high degree of flexibility in working out partnership 

agreements with overseas inspection, test institutions and commercial firms (e.g. LSPs) 

to promote FST in the market. The NGO status of CCICSZ is considered ‘highly 

favourable’ in the jurisdiction dimension. The overall contribution of this TF measure 

towards sustainable supply chain competitiveness of Quanhai–Shekou FTZ is ‘highly 

favourable’. 
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Table 5.10 Summary of EPIIJ framework adopted to analyse Shenzhen’s trade 
facilitation measures- case 2 
Food Safety Traceability (FST) system of CCIC Shenzhen 
Supply chain 
dimensions  

Relevant issues Evaluation 

Economic impact 
(E) 

a. To achieve a high standard of 
safety and establish strong 
consumer confidence 

b. Affects relatively high value food 
and beverage products 

Highly favourable (7) 

Process span (P) a. Cover a very wide span of 
transport, logistics, and trade 
formalities  

b. Success of the system relies on a 
high degree of coordination 

Highly favourable (7) 

Industrial coverage 
(I) 

a. High-value food and beverage is 
the clear target sector 

b. Such sector belongs to the 
strategic industries of the FTZ 

Highly favourable (7) 

Internationalisation 
(I) 

a. Trade facilitation measure 
involves laboratory and 
inspection organisation in 
overseas countries 

b. High level of trust is involved 

Highly favourable (7) 

Jurisdiction (J) a. CCICSZ demonstrates a high 
degree of flexibility in working 
with overseas inspection and test 
institutions and commercial 
firms.  

Highly favourable (7) 

Overall Highly favourable (7) 

Source: Authors’ own elaboration 

 

5.3.5 Hong Kong: case 1 

The AEO programme aims to expedite the cross-border trade formalities of Hong Kong 

and the gateways of our trade partners. The economic impact of AEO should be a 
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reduction of time delay in goods movement caused by customs procedures. This effect 

could be classified as cost or quality nature. After the discussion with LSP about this 

programme, logistics firms often seem to regard it as a quality enhancement initiative. 

Being a free port, Hong Kong’s customs formalities are not a key problem of LSP, but 

rather the efficiency of the cross-border processes of its trade partners. Unfortunately, 

the AEO introduced in Hong Kong still lags behind in achieving mutual recognition of 

members of the list by our trade-partner nations. Accordingly, the economic dimension 

is graded as ‘slightly favourable’ for AEO programme (table 5.11). AEO members need 

to fulfil the process verification by the C&E, which covers most of the activities of a 

logistics company. However, inter-firm interaction between stakeholders along the 

chain is not boosted by the programme. In this regard, AEO receives a grade of ‘quite 

favourable’ for process span. AEO is rather generic and targets any type of company 

participating in trade. Although C&E actively promotes the programme to the logistics 

and trade sectors, no clear specialisation and differentiation are under the programme. 

Thus, a ‘neutral’ grade is granted to the trade facilitation initiative for the dimension of 

industrial coverage. AEO plans to achieve a high degree of internationalisation owing 

to the mutual recognition arrangement between states. Unfortunately, progress of the 

trade facilitation measure in this respect is low, leading to a ‘slightly favourable’ grade 

for dimension internationalisation. Disregarding the promotions conducted by C&E as 

a government agent, the responsible officials try to avoid direct participation in frontline 

interactions with firms involved, particularly in enhancing the applicants’ business 

operations to fulfil the requirements of AEO. Hence, the jurisdiction dimension receives 

a ‘slightly favourable’ grade. The overall contribution of such trade facilitation 

programme towards sustainable supply chain competitiveness of the Hong Kong port 

is ‘slightly favourable’. 
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Table 5.11 Summary of EPIIJ framework adopted to analyse Hong Kong’s trade 
facilitation measures- case 1 
Authorised Economic Operator (AEO) Programme managed by Customs & 
Excise (C&E) Department of Hong Kong 
Supply chain 
dimensions  

Relevant issues Evaluation 

Economic impact 
(E) 

a. To reduce time delay 
b. Perceived by trade members as 

quality improvement 

Slightly favourable (5) 

Process span (P) a. Wide span of processes 
b. Low level of inter-firm 

interactions 

Quite favourable (6) 

Industrial coverage 
(I) 

a. Generic and targets any type of 
companies participate in trade 

Neutral (4) 

Internationalisation 
(I) 

a. To achieve a high degree of 
internationalisation 

b. Slow progress in mutual 
recognition arrangement 

Slightly favourable (5) 

Jurisdiction (J) a. Mainly involved in promotion 
and briefing  

b. Without active direct 
participation in frontline 
interactions (for example, 
process enhancement) 

Slightly favourable (5) 

Overall Slightly favourable (5) 

Source: Authors’ own elaboration 

 

5.3.6 Hong Kong: case 2 

The WSMS Certification Scheme and the WR Scheme introduced by HKQAA aim to 

enhance the service quality of wine operations in Hong Kong. Under the WSMS, a 

warehouse management system that suits wine operations in Hong Kong is adopted. 

This system meets the expectations of international wine traders for both medium- and 

high-end wines. Meanwhile, the WR Scheme, through application of QR codes, 

enhances consumer confidence in wine products distributed locally. Both systems are 
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well designed and managed and are customised for the wine industry of Hong Kong. 

As such, the trade facilitation programme is considered high-quality oriented and 

carries a strong differentiating effect for the supply chain of the wine sector in Hong 

Kong. Therefore, it receives a ‘highly favourable’ grade for economic impact (table 

5.12). This programme only focuses on the storage and distribution of wines, which 

accounts for a small section of the whole supply chain process of wine trade. WSMS 

and WR accordingly receive a ‘slightly favourable’ grade for process span. With wine 

industry as the target sector, such trade facilitation initiative has a strong specialisation 

and differentiating effect on industrial coverage, which earns a ‘highly favourable’ 

grade for the dimension. WSMS and WR are Hong Kong-based systems at the current 

stage, and they have not been widely recognised by overseas institutions. Although 

some efforts have been spent on the proliferation of trade facilitation measures to 

Shenzhen, particularly the QR code of wines, progress is limited. In this regard, a 

‘slightly favourable’ grade is granted to the internationalisation dimension. HKQAA is 

an NGO funded by the government and operates on a commercial basis. The institution 

is highly flexible in working with members of the wine industry to promote the trade 

facilitation programme. Accordingly, a ‘highly favourable’ grade is awarded for the 

dimension of jurisdiction. The overall contribution of this trade facilitation measure 

towards the sustainable supply chain competitiveness of Hong Kong port is ‘quite 

favourable’. 

 

 

 

 

 

 



99 
 

Table 5.12 Summary of EPIIJ framework adopted to analyse Hong Kong’s trade 
facilitation measures- case 2 
Wine Storage Management Systems (WSMS) Certification Scheme and Wine 
Registration (WR) Scheme of HKQAA 
Supply chain 
dimensions  

Relevant issues Evaluation 

Economic impact 
(E) 

a. To enhance the service quality 
of wine storage and distribution 

b. Adopt QR code to facilitate 
easy product identification by 
consumers and other parties 

Highly favourable (7) 

Process span (P) a. Medium span of processes Slightly favourable (5) 

Industrial coverage 
(I) 

a. Wine industry is the key sector 
for the programme 

b. This industry is one of the 
strategic industries of Hong 
Kong 

Highly favourable (7) 

Internationalisation 
(I) 

a. Local systems 
b. Limited progress in 

proliferation of the trade 
facilitation measures to 
Shenzhen, particularly the QR 
code. 

Slightly favourable (5) 

Jurisdiction (J) a. Very flexible in working with 
members of the wine industry to 
promote the trade facilitation 
programme  

Highly favourable (7) 

Overall Quite favourable (6.2) 

Source: Authors’ own elaboration 

 

5.3.7 Overview of EPIIJ framework’s application results 

Although the types of programmes covered in this research are not the same for the 

three ports, still there is one common observation based on the above assessment of 

Guangzhou, Shenzhen, and Hong Kong trade facilitation policies. In general, by 
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adopting trade facilitation measures Shenzhen achieves the most favourable effects 

(score: 5.4 + 7 = 12.4 or 6.2 on average) on the sustainable competitiveness of port 

supply chain, followed by Hong Kong (score: 5 + 6.2 = 11.2 or 5.6 on average), while 

Guangzhou’s policies accomplish the relatively lowest effects on sustainable port 

competitiveness (score: 5 + 4.4 = 9.4 or 4.7 on average). However, the validity of such 

argument is limited by the small samples of trade facilitation programmes covered by 

this exercise. 

Application of the EPIIJ framework demonstrates its capability to examine the 

effect of trade facilitation programmes on port competitiveness from various supply 

chain perspectives. The framework offers a systematic method for the anatomy of a 

trade facilitation programme adopted in hub ports. It also facilitates inter-port 

comparison of trade facilitation programmes, while validity of the result is affected by 

the number of trade facilitation programmes covered. To maintain the objectivity and 

consistency of the grading of the framework, assessment is based on evidence revealed 

by the interviews and information collected from the concerned organisations. 

Representativeness of the assessment results could be further enhanced in actual 

implementation of the framework, by establishing a panel of researchers and port 

stakeholders (e.g. carriers, LSPs, and terminal operators) to review the grades suggested 

by the research staff. Moreover, justification of the scores similar to the explanations 

included in section 5.3.1 to 5.3.6 should be incorporated in the investigation report. To 

provide an accurate estimation of the policy impacts, a measurement tool (Chapter 6 

and 7) will be constructed as the quantitative component of the port-based evaluation 

framework. This tool could supplement the qualitative approach of the EPIIJ 

framework. 
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5.4  Strengths of the EPIIJ framework 

Unlike the global indicators that attempt to reveal country situations on many different 

aspects, EPIIJ framework is focused on trade facilitation policies. With such principle 

this assessment tool possesses several strengths. First, the framework is a policy or 

programme specific mechanism. Since the investigation conducted under the 

framework is based on different dimensions of each single trade facilitation measure. 

Overall or individual dimension grade should be granted on the basis of evidence 

collected, response of affected parties, or other assessment by the research staff. Thus, 

results derived by the evaluation of EPIIJ framework are highly policy specific. For 

example according to the EPIIJ framework the overall effect of trade facilitation policy 

on port competitiveness of Shenzhen (score: 12.4) is more favourable than Hong Kong 

(score: 11.2), which contradicts the superior performance of Hong Kong over Mainland 

China in‘prevalence of trade barriers’ as reported in GCR (section 4.1). With reference 

to the substantive evidences and arguments presented, it seems that the port-based 

analysis of EPIIJ framework is more effective in reflecting the impacts of trade 

facilitation programmes on competitiveness of the related gateway. 

Second, aggregation under the framework is only limited to the overall effect of a 

particular trade facilitation programme on the competitiveness of a related port. A 

summary table must be shown in reporting the overall grade of a trade facilitation policy 

so that any exceptional favourable or unfavourable effects of a policy would not be 

disguised. For example the unfavourable effects of the relaxed inspection and 

quarantine control applied on the wine repackaging operation (section 5.3.2) are clearly 

presented. However, such underperformance may be disguised in case an overall 

average grade or index is compiled for all trade facilitation policies of Nansha port 

without elaboration.  

Third, the port-based approach in developing the EPIIJ framework would reflect 
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local commercial and institutional environment of the gateway city. Despite the same 

state policy of FTZ applied in Shenzhen and Guangzhou, the more favourable effects 

of trade facilitation policies implemented in the former (section 5.3.3 and 5.3.4) as 

compared with the latter (section 5.3.1 and 5.3.2), may due to the relatively advanced 

supply chain enterprises and institutions operating in Shenzhen. 

 

5.5  Summary 

Proximity between the three case study ports fosters a keen competition for goods 

entering or exiting South China. Hong Kong container port suffers from cost 

disadvantages and weaker operation efficiency compared with Shenzhen, whereas 

Nansha has a cost advantage over Hong Kong but less efficient in operations. The recent 

FTZ scheme of China provides a favourable trade environment for Nansha and Shekou. 

Many trade facilitation measures, such as one certification & one testing of goods and 

cross-border e-commerce pilot programme, have been applied in these two ports. An 

overview of the case study ports’ trade facilitation programmes illustrates the 

complexity of port-level policies in this field. 

The grades of the overall effects on sustainable port competitiveness earned by 

each trade facilitation policy in the case study under the EPIIJ framework are 

summarized in the table below. 
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Table 5.13 Summary of EPIIJ framework evaluation results on trade facilitation 

measures of Guangzhou, Shenzhen, and Hong Kong 

Trade 
facilitation 
policy 

Description Contribution towards 
the sustainable supply 
chain competitiveness 
of port 

Guangzhou 
case 1 

Record-based customs clearance 
and tax assessment for the polymer 
repackaging centre 

Slightly favourable (5) 

Guangzhou 
case 2 

Relaxed quarantine and inspection 
control of wine repackaging centre 

Neutral (4.4) 

Shenzhen 
case 1 

Expedited customs and inspection 
process for a food processing centre 

Slightly favourable (5.4) 

Shenzhen 
case 2 

FST system Highly favourable (7) 

Hong Kong 
case 1 

AEO Programme Slightly favourable (5) 

Hong Kong 
case 2 

WSMS Certification Scheme and 
WR Scheme 

Quite favourable (6.2) 

Source: Authors’ own elaboration 

 

The EPIIJ framework as a qualitative component of the port-based evaluation 

framework of trade facilitation policies has several strengths. They include policy 

specific, limited aggregation to the capability to reflect the local commercial and 

institutional environment. 
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Chapter 6 The Platform-based Assessment Tool  

 

To estimate the extent of trade facilitation policy impact on port supply chain, a 

platform-based assessment tool is explored. Unlike the global indicators, such tool 

should base on supply chain operation data. This chapter explains the dimensions and 

data need of the proposed instrument. It also explores the possibility for e-logistics 

platforms to perform functions of the proposed assessment tool. 

 

6.1 Shortfall of existing quantitative assessment tools 

Similar to section 4.1 which uses empirical data to explain the shortfall of existing 

qualitative assessment tools, this section examines the operation-based (in contrast to 

perception-based) global indicators of trade efficiency to reveal the weakness of 

existing quantitative assessment tools. This investigation reinforces the literature-based 

analysis (section 2.2) on the inadequacy of global indicators as a measurement of trade 

facilitation policy impacts employed in country-level research. It also provides a more 

comprehensive basis for comparison between the assessments of existing tools and 

outcomes of the method proposed by this research (section 7.6). 

Indicators of operation-based trade efficiency study are derived from direct 

observation or indirect survey (e.g. questionnaires) on operational data of transactions 

in international trade that are conducted in a state (WB, 2015). For example the trade 

efficiency indicators of a section of DB called ‘trading across borders’ are commonly 

adopted by country-based trade facilitation policy researchers (Peng, 2009; Amin and 

Haidar, 2013). In the ‘trading across borders’ section of the report, DB compiles the 

time and costs of the procedures for handling ocean export and import trade, which 

include documents, inland transport, customs and inspections, and port handling of 
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cargoes (WB, 2009). Firms such as forwarders, shipping lines, customs brokers, and 

port officials are requested to provide information on the aforementioned procedures in 

export or import trade of general cargoes in 20-foot containers. Given that the proposed 

assessment mechanism would focus on lead time as a measurement of efficiency, only 

two types of trade efficiency indicators of DB are examined, namely, time to export 

(days) and time to import (days). The process for export trade should cover procedures 

from packing the goods at the factory to departure from the port exit, whereas the import 

trade process ranges from the arrival of the vessel at the port of entry to the delivery of 

cargo at the factory warehouse (WB, 2009). However, from 2015, the report selects the 

export products and partners on the basis of an economy’s comparative advantage, 

whilst the import product is changed to auto parts, and the partner is selected according 

to the highest trade value in that product (WB, 2016). Such adjustments in methodology 

(i.e. sample selection) have a significant impact on the results of the indicators. 

 Based on the DB reports prepared by the WB, the time to export (days) and time 

to import (days) (table 6.1 and 6.2) for Hong Kong SAR and the Mainland China from 

2008 (year following APEC’s trade facilitation action plan) to 2016 are compared. 

Hong Kong maintains five to six days (2008–2014) for both time of export and import, 

which are shorter compared with those of other states (ranked 2nd globally). Significant 

improvement in trade-supporting activities of a highly efficient system is difficult to 

achieve, such as the case of Hong Kong. Another interesting observation of the 

indicators is the significant change of results for both Hong Kong and Mainland China 

in 2015 and 2016. Adjusted sampling method should be the main reason for the abrupt 

variations as explained in the previous paragraph. Thus, the reliability of current global 

trade efficiency indicators commonly adopted in country-level trade facilitation studies 

is questionable. 

Similar to qualitative global indicators, the problems of vagueness and over-
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aggregation also exist in quantitative indicators. In fact, the abrupt changes in time to 

export and import in 2015 and 2016 (table 6.1 and 6.2) were due to the adjustment in 

sampling method, which demonstrate the floppy foundation of the surveys conducted 

to compile these operation-based indicators. To address the inadequacies identified in 

the existing quantitative indicators, an assessment tool proposed by the present research 

is presented in this chapter. 

 

Table 6.1 Analysis on the time to export (days) in Hong Kong SAR and Mainland China 

2008-2016 

 Year  Description HK SAR 
Mainland 
China 

2008 Time to export (days)# 6 21 
  Gap between HK & Mainland China (%)  71.4 
2009 Time to export (days)# 6 21 
  Gap between HK & Mainland China (%)  71.4 
2010 Time to export (days)# 6 21 
  Gap between HK & Mainland China (%)  71.4 
2011 Time to export (days)# 5 21 
  Gap between HK & Mainland China (%)  76.2 
2012 Time to export (days)# 5 21 
  Gap between HK & Mainland China (%)  76.2 
2013 Time to export (days)# 6 21 
 Gap between HK & Mainland China (%)  71.4 
2014 Time to export (days)# 6 21 
 Gap between HK & Mainland China (%)  71.4 
2015 Time to export (days)# 0.9* 2.2* 
 Gap between HK & Mainland China (%)  59.1 
2016 Time to export (days)# 0.8* 2* 
 Gap between HK & Mainland China (%)  60 

Source: Data adapted from DB (2009-2017)  
Note: #- From packing goods at factory to departure from port exit 
*- DB shows 22 (HK) and 53.8 (China) hours for 2015, converted to days by 24 hours/day; 
and 20 (HK) and 47.1 (China) hours for 2016, converted to days by 24 hours/day. 
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Table 6.2 Analysis on the time to import (days) in Hong Kong SAR and the Mainland 

China 2008-2016 

 Year  Description HK SAR 
Mainland 
China 

2008 Time to import (days)# 5 24 
  Gap between HK & Mainland China (%)  79.2 
2009 Time to import (days)# 5 24 
  Gap between HK & Mainland China (%)  79.2 
2010 Time to import (days)# 5 24 
  Gap between HK & Mainland China (%)  79.2 
2011 Time to import (days)# 5 24 
  Gap between HK & Mainland China (%)  79.2 
2012 Time to import (days)# 5 24 
  Gap between HK & Mainland China (%)  79.2 
2013 Time to import (days)# 5 24 
 Gap between HK & Mainland China (%)  79.2 
2014 Time to import (days)# 5 24 
 Gap between HK & Mainland China (%)  79.2 
2015 Time to import (days)# 0.9* 6.9* 
 Gap between HK & Mainland China (%)  87 
2016 Time to import (days)# 2* 6.7* 
 Gap between HK & Mainland China (%)  70 

Source: Data adapted from Doing Business (2009-2017)   
Note: #- From vessel arrived port to goods delivered to factory warehouse 
*- Doing Business shows 22 (HK) and 164.7 (China) hours in 2015, converted to days by 24 
hours/day; and 20 (HK) and 158 (China) hours in 2016, converted to days by 24 hours/day. 

 

6.2 Objective and approach  

6.2.1 Objective 

As the quantitative component of the port-based evaluation framework, this assessment 

tool aims to measure the extent of trade facilitation policy impacts on competitiveness 

of the related port by capturing operation-based data. To achieve the objective, the 
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research needs to identify the relevant hard data (Lall, 2001) of port supply chain that 

would be affected by various trade facilitation policies, and develop a practical method 

to capture such operation-based data. 

 

6.2.2 Approach 

6.2.2.1 Focus on efficiency and port supply chain processes 

Applying the assumption that trade facilitation policies will affect the trade supply chain 

of a port, and in turn will strengthen the competitiveness of the related gateway (section 

2.4), the proposed quantitative assessment mechanism would focus on capturing and 

measurement of the trade facilitation policy impacts on supply chain of the concerned 

port. In country-oriented trade facilitation studies (Shepherd and Wilson, 2009; 

Hanusch 2012) indicators of DB such as ‘trading across borders’ are adopted as 

quantitative assessment tool of policy effects. In constructing the port-based 

measurement mechanism of this project, the approach of DB indicators would be taken 

into consideration in order to facilitate a comparative analysis between the two types of 

assessment tools.  

With reference to the quantitative trade efficiency indicators (WB, 2014), DB 

captures the time and costs (excluding tariffs) of exporting and importing a standardised 

20-foot container with 10-ton cargo by sea transport excluding time and cost at sea. 

Thus, the survey tool focuses on the performance of trade flows across borders, or in 

the context of this research, related to a gateway port. Key processes covered include 

customs clearance and inspection, inland transport and handling, and port and terminal 

handling. Measurements are expressed in lead time (days) and costs (US$/container) to 

reflect the efficiency of activities involved in the flows. Similarly, the quantitative 

assessment tool developed by this study will also focus on trade facilitation policy 

impacts on the efficiency of the related port’s trade supply chain.  
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According to DB’s trading across borders indicators trade facilitation policies will 

impact on supply chain processes (WB, 2015), including customs clearance and 

inspection, inland transport and handling, port and terminal handling, and document 

preparation (figure 6.1), in which the first process is part of the supply chain 

institutional environment. Although not explicitly mentioned in the DB (WB, 2015) the 

first three processes covered by the trading across borders indicators, would be 

integrative and are affected by both physical and information flows (Wang and Cheng, 

2015). To supplement the EPIIJ framework the quantitative assessment mechanism 

should focus on the supply chain processes related to port and terminal, customs and 

border agencies, and inland transport (broken line rectangle of figure 6.1), since these 

are the key areas affected by the case study trade facilitation policies. 

 

 

Figure 6.1 Key supply chain processes captured by trading across border 

indicators of DB. 

Source: World Bank, 2015 

 

6.2.2.2 Capture operation data of supply chain processes 

The data collection method of global quantitative trade indicators (e.g. DB) mainly 

relies on figures reported by survey respondents. For example the trading across border 

indicators of DB collect reported data from freight forwarders, shipping lines, customs 

brokers, port officials and banks on time, cost, and documents required for import and 

export (WB, 2015). While the accuracy of such reported information for trade indicators 
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has not been clearly illustrated, scholars cast doubt on their representativeness (Hall, 

2001). However, an empirical analysis conducted in section 6.1 demonstrates the 

inaccuracy of such indicators in reflecting the trade efficiency of a big country with 

multiple major hub and smaller ports. 

To enhance the consistency and accuracy of the outcomes, the data collection 

system of the newly designed quantitative assessment mechanism should be based on 

actual operation data (or close estimates) of the related trade supply chain of a port. In 

this way the derived indicators would be driven by the real situation of a port under the 

influence of factors that include trade facilitation policies. In terms of 

comprehensiveness and objectivity, such data collection method should generate more 

representative results of the real effect of trade facilitation policy, than the DB indicators 

that rely on the reported conditions of trade process by some survey respondents. 

 

6.3  Dimensions and data need 

6.3.1 Dimensions 

One of the main purposes of the proposed measurement mechanism is to supplement 

the research results of the qualitative assessment method (EPIIJ framework) so that an 

accurate estimation on the effects of a trade facilitation policy could be projected as far 

as possible. The six cases examined by the framework are mainly efficiency-oriented, 

except Hong Kong case 2 (section 5.5.1 to 5.5.6). Thus, findings of the case study 

investigated under the EPIIJ framework indicate that port-based trade facilitation 

policies would mainly affect the trade supply chain efficiency. Moreover, the indicators 

of the DB trading across borders (WB, 2016) demonstrated that the variation in lead 

time of the related supply chain process could reflect the impact of trade facilitation on 

efficiency. Therefore, the quantitative assessment tool of trade facilitation policies will 

adopt lead time as the unit of efficiency measurement. However, capturing the lead time 
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on the basis of real operation data of the related trade supply chain is essential (section 

6.2.2.2). 

With lead time as the measurement unit, the assessment tool will employ efficiency 

and reliability as the two dimensions to measure the performances of the supply chain 

processes covered. Basically shorter the lead time in completing a supply chain process 

is considered as more favourable in terms of efficiency. Similarly, less variation of the 

lead time in performing a process is deemed to be a positive indication in terms of 

reliability. This concept of efficiency concurs with the criteria of the global indicators 

(e.g. trading across borders). On the other hand, reliability is a new dimension of the 

proposed assessment tool that is not covered by the global indicators. 

To align with the trading across border indicators of DB (section 6.2.2.1), lead time 

measured by the quantitative assessment tool would reflect the overall result of the port 

supply chain (port and terminal, customs and border agencies, and inland transport), 

and sub-divided into performances of the individual processes covered. However, the 

assessment should focus on measuring integrative activities of the port supply chain, 

i.e. they are interrelated and can be traced along the chain. This is essential because the 

proposed instrument aims to examine trade facilitation impacts on integrated processes 

that may be associated with different hierarchies (firm, infrastructure, and institution) 

of the supply chain. 

Similar to the EPIIJ framework the quantitative assessment mechanism should be 

policy-oriented, the measurement tool must explain the relationship between a trade 

facilitation policy and the extent of its impact. Based on the dimensions (i.e. efficiency 

and reliability), at least three types of comparative analyses on trade facilitation policy 

impacts should be conducted. First, cross-sectional analysis which focuses on situations 

with and without a trade facilitation policy (e.g. expedited customs clearance) in the 

same period of time. To achieve the outcomes the assessment tool must capture, 



113 
 

segregate, and measure the performances of different parties (e.g. carriers and 

forwarders) of the port supply chain in the same time period. Second, temporal analysis 

that investigates on conditions with and without a trade facilitation programme (e.g. 

FST system) at different point of time. Hence, sequential data of lead time performances 

of the same group of supply chain parties (e.g. forwarders) should be recorded on a 

continuous basis. Third, sectoral analysis which looks into trade facilitation effects (e.g. 

AEO scheme) on different sectors of the trade industry in the same period of time. 

Different sectors of an industry should be identified by the proposed instrument on the 

basis of some common trade criteria (e.g. harmonized system (HS) code), and 

subsequently the related sector’s performances would be compared accordingly. 

 

6.3.2 Data need 

From supply chain perspective the three processes covered by the proposed mechanism 

belongs to different hierarchies of a port, i.e. inland transport activities are mainly firm 

based, port and terminal handling are infrastructure based, and customs and border 

processes are institutional based (Wang and Cheng, 2010 and 2015). Relationship and 

interaction between these cross-hierarchical port supply chain processes which may be 

triggered by a trade facilitation policy should be examined. Thus, the quantitative 

measurement tool needs to set up certain unit(s) of supply chain operation that could 

keep track of the effects of a trade facilitation policy from firm level to possibly other 

hierarchies of the chain. 

There are two key identifiers that are critical for assessing the trade facilitation 

policy impacts on the integrative supply chain processes measured by the mechanism. 

First, a firm based transaction unit that could be traced along the key supply chain 

process (inland transport, terminal handling, and customs and border). This firm 

generated transaction unit (e.g. purchase orders) must be identified as the linkage of all 
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activities that may belong to different supply chain hierarchies which are monitored by 

the assessment tool. Second, a trade facilitation policy identifier must be established to 

label a particular programme (e.g. AEO scheme). With such identifier the quantitative 

mechanism could then estimate the extent of a trade facilitation policy impact on the 

supply chain as far as possible. The policy label should be applied on enterprise basis 

that facilitates measurement of firm-based supply chain process. Similar to the firm-

based transaction identifier the policy label must be identified with the activities of the 

supply chain processes covered by the assessment mechanism. 

Note that documents or data processed by the assessment tool should all carry a date, 

which provides time reference for measurement. This time indicator, preferably to be 

automatically system generated, would become an essential parameter to estimate the 

lead time of the processes covered by the mechanism. Alternatively, the date of action 

of a supply chain process could be inputted manually which is subject to human error. 

 

6.4 Implementation strategies 

Instead of developing and running a new system of quantitative assessment tool which 

could be very expensive and time consuming, the literature review provides an 

alternative (section 2.4.2 and 2.4.3) for the implementation of such instrument. Given 

other factors are equal, a modified e-logistics platform that could perform similar 

function of a quantitative assessment tool, would enjoy the advantages of lower 

investment cost and less resistance in implementation (section 8.2.2). To exploit such 

advantages and align with the approach mentioned above (section 6.2.2.2), this section 

investigates the e-logistics platforms that may be transformed to function as an 

assessment tool to measure the extent of trade facilitation policy impacts. 

As supply chain studies broaden their scope to institutions and ports, the principle 

of integration starts to infiltrate from firm to infrastructure and institution hierarchy. 
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This is particularly significant with the advancement of ICT (e.g. Internet-based EDI) 

in trade supply chain of ports (Wong et al., 2010; Taher et al., 2012). Wong et al. (2010) 

use the case of DTTN to illustrate the business fostering effect of e-logistics platforms 

that facilitate exchange of trade and logistics data between different players of the trade 

supply chain. While Taher et al. (2012) use the example of TradeXchange of Singapore 

to examine the importance of seamless inter-connectivity among commercial and 

regulatory systems for the stakeholders of the trade and logistics community. With the 

establishment of e-logistics platforms in various advanced economies a more 

interactive relationship is observed between firms, infrastructure operators (terminals), 

and institutional agents (customs and border). Thus, the integrative characteristic of e-

logistics platforms provides an essential foundation for such port-based supply chain 

systems to perform SCPM function, and possibly as an assessment tool of trade 

facilitation policy. However, since the purpose of e-logistics platforms is to facilitate 

efficient exchange of trade and logistics data their latent role as a SCPM (section 2.4.2) 

system is yet to be explored. 

A comparative analysis is conducted to evaluate the processes covered by some e-

logistics platforms of different countries. The integrative characteristics of such 

platforms may reflect the general application of the case findings conducted in the next 

chapter. Table 6.3 compares the major trade and logistics processes covered by DTTN, 

NACCS (Japan), and TradeXchange (Singapore). These platforms cover most 

processes of firm-level, infrastructure-level, and institution-level supply chain. For 

example TradeXchange focuses on transportation and permit procedures while the other 

two cover transportation, logistics, terminal, and institutional process. Supply chain 

integration within a hierarchy, and cross hierarchies to a certain extent, is a common 

characteristic of e-logistics platforms, although the breadth of linkage may not be 

identical. The open system design of PORTNET@ of Port Singapore Authority is a 
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typical example that facilitates connection with other supply chain actors. Hence, 

integrative function seems to be a general phenomenon of e-logistics platforms 

operating in advanced Asian economies. DTTN, NACCS, and TradeXchange facilitate 

connection among different stakeholders of the trade and logistics sector, and keep track 

of related documents generated by these parties.  

The documents or data processed by the e-logistics platforms all carry a date, which 

provides time reference for the system. This time indicator could become an essential 

parameter to estimate the lead time of the processes covered by the platforms. As 

explained in section 6.2.2.1 variation in lead time of the related trade processes could 

reflect the trade facilitation impact on efficiency. Such feature further justifies e-

logistics platforms as candidates for the policy assessment tool. Moreover, DTTN as an 

e-logistics platform covers the three key supply chain processes (broken-line rectangle 

of table 6.3) targeted by the proposed quantitative assessment mechanism, namely, port 

and terminal, customs and border agencies, and inland transport. With regard to the 

integrative and time indicative characteristics of e-logistics platforms, and the key 

processes covered (DTTN in particular), it is highly possible for such systems to 

perform SCPM function and be further expand to act as a quantitative assessment 

mechanism of trade facilitation policy. This potential would be explored in the next 

chapter.  

 

 

 

 

 

 

 



117 
 

Table 6.3 Trade and logistics processes covered by DTTN, NACCS (Japan), and 

TradeXchange (Singapore) 

Trade and logistics process DTTN NACCS TradeXchange 

Purchasing and 

import/export 

   

Forwarder and carrier 

transportation 

   

Terminal   X 

License and permit    

Customs declaration and 

clearance 

   

Source: Authors’ elaboration 

 

6.5 Summary 

The key objective of the quantitative assessment mechanism is to measure the extent of 

trade facilitation policy impacts on the competitiveness of the related port. To achieve 

the objective such instrument will adopt lead time as the measurement unit to capture 

real operation data to assess the policy impacts on port supply chain. The assessment 

should emphasise on the processes related to customs clearance and inspection, inland 

transport and handling, and port and terminal handling. With efficiency and reliability 

as the key dimensions, the proposed mechanism would facilitate cross-sectional, 

temporal, and sectoral analyses on the effects of trade facilitation policies. The 

integrative characteristic of and relevant supply chain processes covered by e-logistics 

platforms (particularly DTTN) provide the foundations for such port-based supply 

chain systems to perform the SCPM function, and possibly as a quantitative assessment 

tool of trade facilitation policy. 
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Chapter 7 Implementation of the Platform-based Assessment Tool  

 

The potential of an e-logistics platform to function as the quantitative assessment tool 

is explored in this chapter through the case of DTTN. The data structure and 

performance metrics of the assessment instrument, transformed from an e-logistics 

platform, are illustrated not only in a single-port environment but also in the situation 

of inter-port network. Strengths of the proposed system are discussed. A substantial part 

of this chapter expands on a recent research that examines the developments and 

functions of integrative SCPM system (Cheng and Wang, 2016). 

 

7.1 Case study background  

In response to the shortfall of existing quantitative assessment tools of global trade 

efficiency (section 6.1), there is an imperative need to explore other measurement 

methods that could accurately evaluate the efficiency of trade process and also facilitate 

studies of trade facilitation at port level. E-logistics platforms are not well developed in 

China as digitalised trade practices supported by the state have been started only 

recently. Reform of Paperless Customs Clearance was only introduced in China since 

2012, and across the country in 2014 (WTO, 2016). Thus, integrative trade and logistics 

e-platforms are still at infant stage in most of the hub ports of the country. Whereas 

DTTN, one of the e-logistics platforms of advanced Asian economies, has been serving 

the trade sector of Hong Kong for over a decade. Therefore, DTTN is selected as the 

case in PRD region to demonstrate the potential of an e-logistics platform to perform 

the function of a quantitative tool to assess trade facilitation policy impacts. 

DTTN was established on a commercial basis in 2006 and funded by the 

government. Unlike other states, the Hong Kong SAR Government has adopted an 
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impartial policy and has been reluctant in fostering the acceptance of DTTN as a 

common logistics and transport data exchange platform. Similar to other port cities, 

Hong Kong infrastructure operators, particularly container terminals, are powerful 

players of the supply chain. A system known as Oneport has been developed by the 

collective efforts of terminal operators. This system plays an important role in 

processing container collection/delivery activities at terminals. Oneport strengthens the 

influence of terminal companies (all are commercial enterprises) on associated supply 

chain parties, such as carriers, forwarders, truckers, and barge operators. Unless a 

significant commercial gain or policy intervention is evident, the terminals are not 

willing to share such influential power with other ICT firms. Hence, supply chain 

infrastructure stakeholders have reservation in collaborating with DTTN. The 

platform’s development with the institutions is also unpromising under the impartial 

policy of the Hong Kong SAR Government. The administration offers no incentive to 

encourage trade-related state authorities, such as the C&E and the Trade and Industry 

Department (TID), to join DTTN. Thus, the development of DTTN has been difficult 

from its inception. However, the company is still successful in incorporating some 

medium-sized producers and forwarders to the platform. In line with the government’s 

declining policy focus on logistics development, DTTN was later on completely 

privatised in 2009.  

 

7.2 Data structure of DTTN 

DTTN is a platform designed to link with almost all types of entities of the trade and 

logistics community, and to handle over 80 commonly used documents (DTTN, 2015). 

Since the stakeholders, documents and data involved in DTTN are related to trade and 

logistics activities based in the port of Hong Kong, it could be considered as a port-

based e-logistics system. In this regard, the target SCPM system to be transformed from 
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DTTN would also be a port-based mechanism. Such port context is a key factor that 

determines the feasibility of the proposed modifications and enhancements of DTTN, 

which would eventually turn out to be the quantitative component of the port-based 

evaluation framework of trade facilitation policies. 

DTTN provides B2B e-commerce services to parties of the supply chain who are 

based in Hong Kong. The design structure of these services is linked with almost all 

types of entities of the trade and logistics community, and the company handles over 80 

commonly used documents (DTTN, 2015). This study uses a hypothetical case to 

illustrate the integrative nature of DTTN and the key documents that can be traced along 

the chain. Assume that a company under a single master purchase order (PO) is sourcing 

child fashions from the Mainland China. Subsequently, these products are imported to 

Hong Kong for quality inspection before being redistributed to buyers in various 

countries in EU. As the company has a close relationship with DTTN, almost all the 

POs with the vendors and shipping orders SOs with the forwarders of the firm, are 

processed by the DTTN system. Therefore, this research also focuses on these two 

processes. Table 7.1 summarises the major stakeholders and key documents involved 

under the three hierarchies of the supply chain supported by DTTN. Although majority 

of the documents are related to firm transactions, the efficiency of infrastructure (e.g. 

terminal) and institution (e.g. customs authority) can affect the overall performance of 

the chain. For instance, a delay by the Hong Kong authority in customs formalities can 

affect the order fulfilment of a company with overseas buyers. 
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Table 7.1 Example of major supply chain stakeholders and key documents 

supported by DTTN  

 
Source: Authors’ elaboration based on data from DTTN. 

 

According to the document format specifications of DTTN, the platform adopts 

standards for XML canonical document structures as the format for the transformation 

between sender and recipient. The platform also supports the use of international 

document standards (e.g. UN/EDIFACT, ANSI X.12 and IATA CargoIMP) and end-

user specific formats (e.g. XML, MS Excel and CSV) by both sender and recipient 

(DTTN website). Thus, the technical design of the system ensures the highest degree of 

compatibility of different types of documents to be exchanged by users of various 

supply chain sectors.  

Apart from the technical aspect, the integrative capability of DTTN is investigated 

from the governance perspective of the firm. The management of DTTN indicates that 

to ensure exchangeability of files, staffs of container terminals have been consulted 

before the platform confirm to adopt XML canonical document structure. With regard 

Firm-level Infrastructure-level Institution-level
Stakeholders Buyer
Documents 1 Purchase oder

2 Shipping order

Stakeholders
Product inspection or
laboratory test company

Documents 3 Inspection request
4 Inspection certificate

Stakeholders Supplier
Documents 5 Packing list

6 Commercial invoice
Stakeholders Forwarder Terminal
Documents 7 Shipping order confirmation

8 Goods receipt 14 Reception check list
9 House bill of lading

Stakeholders Carrier
Documents 10 Manifest

11 Bill of lading
12 Cargo arrival notice

Stakeholders Trucker Customs authority
Documents 13 Delivery order 15 Detention notice
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to the trade documents required by customs and trade authorities of the government, 

their compatibility with the DTTN platform is guaranteed because Tradelink (i.e. the 

parent company of DTTN) is a major player in this field. 

Despite the inference that DTTN could process documents of Hong Kong container 

terminals and trade-related institutions, this study still conducted a review of several 

key documents with a DTTN expert to confirm their interchangeability. These 

documents are essential for the compilation of new performance metrics under the 

proposed PSCPM system, which can capture cross-hierarchical (firm, infrastructure, 

and institution) interrelated supply chain activities. These activities include 

appointment booking and container receipts processed by terminals, cargo manifest, 

and customs notice of detention or release handled by the C&E. As expected, the DTTN 

expert confirms the compatibility of such documents with the platform. As revealed in 

the document review process, a modified data structure should be in place to connect 

the concerned documents and obtain the approximate lead time accordingly. 

 

7.3  DTTN to perform supply chain performance measurement (SCPM) 

function 

Logistics and transport data exchange are the main purposes of DTTN. Hence, the 

platform does not track and trace these documents neither does it conduct performance 

monitoring of related tasks. However, as presented in table 7.1, this data exchange 

platform carries a certain degree of integrative power that may be exploited for the 

development of SCPM and in turn PSCPM (e.g. terminal and customs process included) 

functions. The case study uses empirical examples of the existing structure of DTTN to 

demonstrate the integrative characteristics of the platform, and its performance 

measurement capability (SCPM function) by tracking the documents processed by the 

system. On such basis this research proposes ways to transform and expand DTTN to 
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function as a PSCPM system, and at the same time play the role of the quantitative 

assessment mechanism of trade facilitation policies.  

 

7.3.1 Types of extracted data and compiled performance measures  

The performance measures analysed in this research are compiled by the author based 

on data from DTTN. DTTN does not have metrics for the selected case company (a 

client of DTTN, section 3.3). The value of such performance measures for the sourcing 

firm has yet to be explored in future projects. However, the initial response from the 

management is positive. 

Among other measurements (Sillanpaa, 2015) and with reference to the DB report 

(WB, 2016), lead time is a good indicator of supply chain operation efficiency. 

Therefore, this analysis measures lead time in PO and SO processing to reflect the 

efficiency of the suppliers and forwarders who support the sourcing firm. The structure 

of the captured data and compiled lead time is presented in table 7.2. The measured 

metrics are based on the PO numbers, which can be traced from the issuance of the PO 

to the final process of GR. The differences between the issuing date of PO and PL, and 

SO and GR are used to calculate the process lead time. Although the derived lead-time 

metrics only covered a small section of the PO or the shipment fulfilment process (table 

7.1: documents 1 and 5, 2 and 8), the result of the analysis is highly useful (as discussed 

in the next section). Given that the issue date of a document may not be the actual day 

of action, the derived lead time may not accurately reflect the events that occurred in 

actual operation. This concern is acknowledged and must be improved in the 

administration of the SCPM system in the future. 
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Table 7.2 Structure of the captured data and compiled lead time (PO vs. PL and 

SO vs. GR) 

PO Supplier Forwarder 
Origin 

country 

Loading 

port 

SO/SI 

date 

Goods 

receipt 

date 

Lead 

time/days 
PO date PL date 

Lead 

time/days 

123 SUPP03 FW1 CN CN-SHA 31/07/2013 05/08/2013 5 31/01/2013 14/08/2013 195 

456 SUPP04 FW1 CN HK-HKG 29/01/2013 30/01/2013 1 24/01/2013 01/02/2013 8 

654 SUPP05 FW1 CN CN-SHA 07/06/2013 07/06/2013 0 30/01/2013 24/06/2013 145 

234 SUPP06 FW1 CN HK-HKG 20/08/2013 21/08/2013 1 07/05/2013 21/08/2013 106 

112 SUPP07 FW1 CN HK-HKG 25/10/2013 26/10/2013 1 27/06/2013 25/10/2013 120 

678 SUPP08 FW2 CN CN-SHA 11/09/2013 17/09/2013 6 05/06/2013 27/09/2013 114 

344 SUPP09 FW1 CN CN-SHA 17/06/2013 26/06/2013 9 19/04/2013 28/06/2013 70 

665 SUPP010 FW1 CN CN-TAO 25/09/2013 26/09/2013 1 07/08/2013 27/09/2013 51 

934 SUPP011 FW3 TH TH-BKK 30/10/2013 07/11/2013 8 07/09/2013 06/11/2013 60 

980 SUPP012 FW4 VN VN-SGN 25/10/2013 26/10/2013 1 20/08/2013 28/10/2013 69 

Source: Author’s elaboration based on data from DTTN  

Note: See Appendix II for the full name of the loading ports. 

 

7.3.2 Analysis of SCPM  

This section analyses supply chain performances from the perspective of suppliers, 

forwarders, and locations. In this manner, the integrative function of a logistics and 

transport data exchange platform is comprehensively explored. 

 

7.3.2.1 Exception performance report of operators 

In the exception performance reports (tables 7.3 and 7.4), the under-performers or over-

performers are captured for possible follow-up action by management. Assuming a 

normal distribution of the collected data, the demarcation of average lead time plus or 

minus one standard deviation (+/- 1SD) should screen out a small number of 

exceptional cases. 
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The exception performance reports focus on the performance of individual 

suppliers and forwarders. The metrics can serve as operation control measures by which 

management can base their actions for exceptional performers (long lead-time) with 

reference to the regular reports from DTTN. Medium-term tactical supply chain 

decisions can also be made, such as adjustment of the sourcing mix or volume for 

concerned suppliers. 

 

Table 7.3 Exceptional performance (+/- 1SD*) analysis on lead time from 
confirmed PO to PL (Shanghai) 

Origin 
country 

Loading 
port Supplier PO (Q1-4) 

Avg. lead 
time  

PO vs PL 

Avg. lead time 
per supplier 
PO vs PL 

Monthly Avg. 
lead time 
PO vs PL 
(beyond       
+/-1SD) 

CN CN-SHA SUPP55 2013 Q3 80   
CN CN-SHA SUPP55 2013 Q4 62.4 82.9  
CN CN-SHA SUPP59 2012 Q4 32.8  32.8 
CN CN-SHA SUPP59 2013 Q1 73   
CN CN-SHA SUPP59 2013 Q2 94.7   
CN CN-SHA SUPP59 2013 Q3 78.1 69.65  
CN CN-SHA SUPP62 2012 Q4 62.1   
CN CN-SHA SUPP62 2013 Q1 74.6   
CN CN-SHA SUPP62 2013 Q2 82.9   
CN CN-SHA SUPP62 2013 Q3 77.1 74.175  
CN CN-SHA SUPP64 2012 Q4 73.9   
CN CN-SHA SUPP64 2013 Q1 69.9   
CN CN-SHA SUPP64 2013 Q2 125.2  125.2 
CN CN-SHA SUPP64 2013 Q3 115.7 96.175  
CN CN-SHA SUPP83 2013 Q1 150  150 
CN CN-SHA SUPP83 2013 Q4 76 132.85  
CN CN-SHA SUPP85 2013 Q1 60.6   
CN CN-SHA SUPP85 2013 Q2 127  127 
CN CN-SHA SUPP85 2013 Q3 78.5   
CN CN-SHA SUPP85 2013 Q4 25.4 72.875 25.4 

Average lead time per loading port/origin country PO vs PL 80.05  
Source: Authors’ elaboration based on data from DTTN.  

Note: *SD is 29.25. 
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Table 7.4 Ocean shipment exceptional performance (+/- 1SD) analysis on lead 

time from SO to GR (Hong Kong)  

Origin 

country 

Loading 

port 
Forwarder 

SO/SI date 

(YYYY.MM) 

Lead 

time/days 

Booking 

vs Goods 

receipt 

Monthly 

Avg. 

lead time 

Booking 

vs Goods 

receipt 

Monthly 

Avg. lead 

time 

Booking 

vs Goods 

receipt 

(+50%) 

Monthly 

Avg. lead 

time 

Booking 

vs Goods 

receipt       

(-50%) 

Monthly 

Avg. lead 

time 

Booking 

vs Goods 

receipt                  

(beyond  

+/-50%) 

CN HK-HKG FW1 2013.01 1.50 2.20 3.30 1.10  

CN HK-HKG FW1 2013.01 5.60 2.20 3.30 1.10 5.60 

CN HK-HKG FW1 2013.02 2.50 2.20 3.30 1.10  

CN HK-HKG FW1 2013.03 2.20 2.20 3.30 1.10  

CN HK-HKG FW1 2013.04 1.50 2.20 3.30 1.10  

CN HK-HKG FW1 2013.06 1.40 2.20 3.30 1.10  

CN HK-HKG FW1 2013.07 1.50 2.20 3.30 1.10  

CN HK-HKG FW1 2013.08 2.40 2.20 3.30 1.10  

CN HK-HKG FW1 2013.09 2.40 2.20 3.30 1.10  

CN HK-HKG FW1 2013.1 3.60 2.20 3.30 1.10 3.60 

CN HK-HKG FW1 2013.11 2.30 2.20 3.30 1.10  

CN HK-HKG FW1 2013.12 1.60 2.20 3.30 1.10  

CN HK-HKG FW2 2012.12 2.00 2.91 4.36 1.45  

CN HK-HKG FW2 2013.01 4.70 2.91 4.36 1.45 4.70 

CN HK-HKG FW2 2013.02 7.00 2.91 4.36 1.45  

HK HK-HKG FW2 2013.06 3.00 3.10 4.65 1.55  

HK HK-HKG FW2 2013.1 3.00 3.10 4.65 1.55   

Source: Authors’ elaboration based on data from DTTN.  

Note: *SD is 1.659. 

 

7.3.2.2 By-location PO and SO processing efficiency index 

The PO (table 7.5) and SO (table 7.6) processing efficiency indexes reveal the relative 

performance of the suppliers or forwarders at each loading port compared with the best 
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performer. This aggregated information provides the management with knowledge of 

the service gaps of providers from different geographical locations. These indexes can 

accurately reflect the performance of suppliers or forwarders clustered around a loading 

port if additional related processes are captured. For example, if the e-logistics platform 

also handles a value-added activity (e.g. re-labelling) request to forwarders and the job 

completion advice of this activity, then an extra efficiency index can be compiled to 

monitor this process. Hence, a broad SCPM of the forwarder group can be applied.  

 

Table 7.5 Analysis of lead time from confirmed PO to PL ranked by loading port 

(2012-Q4 to 2013-Q4) 

 

Source: Authors’ elaboration based on data from DTTN.  

  

  

1 2 3 4 5

Origin 
country

Loading 
port

Avg. lead time per 
loading 

port/origin 
country

PO vs PL

Gap between best 
performer & other 

ports

PO Processing efficiency index-     
(item 4/Leadtime of best 

performer)+1

TH TH-BKK 42.92 0.00 1.00
CN CN-SHE 48.00 5.08 1.12
SH CN-SHA 50.00 7.08 1.17
ID ID-CGK 53.32 10.40 1.24
ID ID-JKT 53.32 10.40 1.24
ID ID-TPP 53.32 10.40 1.24
VN VN-SGN 53.48 10.56 1.25
CN CN-FOC 55.33 12.42 1.29
CN CN-SZX 58.97 16.05 1.37
CN CN-CAN 64.14 21.22 1.49
CN CN-XMN 68.49 25.57 1.60
CN CN-DLC 69.40 26.48 1.62
CN CN-TAO 70.63 27.71 1.65
CN CN-HUA 70.95 28.03 1.65
CN CN-YTN 71.53 28.62 1.67
CN HK-HKG 75.46 32.54 1.76
HK HK-HKG 77.25 34.33 1.80
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Table 7.6 Analysis of ocean shipment lead time (day) from SO to GR ranked by 

loading port (2012-Q4 to 2013-Q4) 

 

Source: Authors’ elaboration based on data from DTTN.  

  

7.3.2.3 Seasonal pattern analysis by location 

Figure 7.1 illustrates the monthly patterns of variation in SO lead time for Hong Kong, 

Shanghai, and Xiamen. With the assumption that the number of captured forwarder 

records is sufficiently large, the aggregated lead time values for the three loading ports 

should reasonably represent the monthly pattern of shipping activities at these locations. 

This analysis can be a strategic supply chain planning tool for the management to 

improve the arrangement of export gateways for inland suppliers, thereby avoiding 

peak season clash at certain ports. An example is the relatively long lead time for the 

fourth quarter of 2013 in Hong Kong. The management should compare lead times to 

determine whether other gateways, such as Chi Wan (i.e. gateway port at Western 

Shenzhen, China), should be arranged as a backup port for Hong Kong during an 

identified peak period.  

1 2 3 4 5

Origin 
country Loading port

Monthly Avg. lead 
time

Booking vs Goods 
receipt

Gap between best 
performer & other 

ports

SO Processing efficiency 
index-                                   

(item 4/Leadtime of best 
performer)+1

MO HK-HKG 1.00 0.00 1.00
CN CN-DLC 1.10 0.10 1.10
VN VN-SGN 1.93 0.93 1.93
CN CN-TSN 2.11 1.11 2.11
CN HK-HKG 2.20 1.20 2.20
CN CN-XMN 2.51 1.51 2.51
CN CN-YTN 2.97 1.97 2.97
HK HK-HKG 3.10 2.10 3.10
ID ID-TPP 4.00 3.00 4.00
CN CN-SZX 4.20 3.20 4.20
CN CN-FOC 6.37 5.37 6.37
CN CN-SHA 7.80 6.80 7.80
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Figure 7.1 Analysis of seasonal patterns of lead time from SO to GR by loading 

port (Hong Kong, Shanghai, and Xiamen). 

Source: Authors’ elaboration based on data from DTTN.  

 

7.3.3 Current constraints and key finding of DTTN to perform SCPM function 

The case of DTTN illustrates how an integrative e-logistics platform may serve as a 

SCPM system. However, under the current constraint of firm-level participants of 

DTTN (i.e. vendors, producers, and forwarders), the process and metrics examined 

remain confined to the firm-level supply chain. Moreover, the discrete nature of the 

data, that is, collected PO versus PL and SO versus GR, limits the scope of activities 

that can be assessed by the SCPM function of this case study.   

The initial purpose of the case study is to prove that by connecting documents 

processed by an e-logistics platform, in this case the PO number, a series of supply 

chain performance metrics can be compiled despite their limited scope. After achieving 

this objective (section 7.3.2), it demonstrates that the integrative method applied in the 

case study could be extended to connect documents of other supply chain hierarchies 

(infrastructure and institution) and derive new performance metrics as required. If 

infrastructure and institution operators participate in this project, actual data could be 

0

2

4

6

8

10

12

14

2012.12 2013.01 2013.02 2013.03 2013.04 2013.05 2013.06 2013.07 2013.08 2013.09 2013.10 2013.11 2013.12

Shipping order/instruction date (YYYY.MM)

M
on

th
ly

 a
ve

ra
ge

 le
ad

-t
im

e 
(d

ay
s)

Hong Kong

Shanghai
Xiamen



131 
 

obtained for analysis. Such situation is unlikely to occur because of the conflicting 

interests of terminals and the impartial policy of the government (section 7.1). However, 

the research relies on technical analysis, logical inference, and expert advice to 

strengthen the integrative power of the proposed PSCPM system in order to capture 

data of other supply chain hierarchical stakeholders (e.g. terminal and customs). In the 

end the enhanced system should generate new performance metrics, and most 

importantly could become the quantitative component of the evaluation framework 

proposed by this study. 

 

7.3.4 Data structure of an integrative PSCPM system 

The use of PO number as a common field is inadequate to integrate the extra documents 

that will be added by the terminals and institutions. A revised data structure is presented 

in table 7.7, which indicates the fields that can be applied to connect a PO with different 

types of documents related to the terminals (booking no.) and customs authority (bill of 

lading- BOL no.). According to the data structure, PO will connect with terminal 

appointment and container receipt by booking numbers, and will similarly connect with 

cargo manifest, customs notice of release and detention by BOL numbers. Setting up 

an accurate and updated database is essential because it maps out the relationships 

among documents connected to an individual PO. Specific integrative performance 

metrics can only be compiled based on such data relationship. 

 A critical basic rule of the proposed PSCPM system is that only transactions which 

comply with the data structure shown in table 7.7, should be captured to calculate the 

related performance metrics. In this manner, the PSCPM will maintain the integrative 

nature of its output figures. Thus, discrete transaction data, such as cargo manifests not 

traceable to any original PO, are not to be counted by the PSCPM mechanism. 
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Table 7.7 Data structure that indicates the connecting field (connector) between PO and documents of terminals and customs authority 

    Terminal appointment 
Terminal container 

receipt Cargo manifest 
Customs notice of 

release Customs notice of detention 

Buyer PO Connector- booking no. Connector- booking no. Connector- BOL* no. Connector- BOL* no. Connector- BOL* no. 

OVH 123 69859 69859 11258600 11258600 11258600 

BPH 456 39981 39981 36548120 36548120 36548120 

BPH 654 12421 12421 96598589 96598589 96598589 

BPH 234 36586 36586 33879856 33879856 33879856 

HVK 112 12022 12022 21056985 21056985 21056985 

WIW 678 98568 98568 68794588 68794588 68794588 

OVH 344 47741 47741 38879610 38879610 38879610 

Source: Authors’ own elaboration. 

Note: *Bill of lading 
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Two additional enhancements of the data structure are necessary to expand the 

scope of the performance metrics that will be captured by the PSCPM system. First, 

Harmonized System code (HS code) should be added to the PO so that an analysis by 

sector performance can be conducted. Second, a trade facilitation (TF) coding system 

to be applied by the platform, for example the AEO status of a producer or forwarder, 

must be established. These codes should be adopted to delineate the special status of 

certain users (e.g. AEO or participants of pre-arrival customs declaration scheme) and 

facilitate inter-group comparison of performance metrics. 

 To capture the effects of trade facilitation policies a coding system should be 

incorporated into the data structure of the PSCPM as shown in table 7.7. Codes are 

proposed to represent certain key elements of a trade facilitation programme, for 

example certified companies under the AEO scheme of Hong Kong or traders adopting 

the FST system of CCICSZ. Initially in order to keep the system simple a trade 

facilitation code (TF code) that captures the element of country, location, and title 

related to a trade facilitation programme should be adopted. A typical example is 086 

(country- China), 852 (location- Hong Kong), 001 (Title- AEO) is a code assigned to 

represent the AEO scheme operated in Hong Kong. Similarly, 086 (country- China), 

755 (location- Shenzhen), 002 (Title- FST) is a code employed for the FST system 

operated by CCICSZ. These trade facilitation codes must be recorded when a user 

company registers with the PSCPM system (e.g. DTTN). A consistency of the codes 

should be maintained for trade facilitation programmes operated by different ports, for 

example the title code 001 should be applied for all AEO schemes of different locations. 

Such practice could foster simple identification of trade facilitation programmes 

through the relevant codes by various stakeholders of the trade sector in the long run. 

Basically the coding principle should be similar to the Harmonized System (WCO) 



134 
 

adopted in international trade, which ensures that a consistent set of codes are applied 

for a particular category of products for all countries. For the case of trade facilitation 

codes the same set of codes for a particular type of trade facilitation policy should be 

adopted by all states and ports. Although currently there is no such authority (e.g. WCO) 

to regulate the trade facilitation coding system, trade partners should coordinate to 

ensure that same codes are applied in the PSCPM system for similar types of trade 

facilitation programmes. 

 TF code being a key parameter of measurement should be added as a mandatary 

field in the electronic file of all the documents shown in table 7.1 (section 7.2). In 

generating the transport and logistics documents by the PSCPM system a trade 

facilitation code of the concerned stakeholder would be added to the related field 

automatically if available. For example in generating a GR, a forwarder who is a 

certified AEO under the Hong Kong AEO scheme will have the code 086852001 

automatically added to the field of trade facilitation code. Similarly, in generating an 

SO, a red wine importer in Shenzhen who adopted the FST system of CCICSZ will 

have the code 086755002 automatically added to the field of TF code. To maintain an 

updated information on the trade facilitation status of a user company of the PSCPM 

system, a close monitoring mechanism must be applied either manually or 

automatically to adjust the corresponding TF code in case of any amendments (e.g. a 

newly certified or cancellation of AEO). Thus, the PSCPM system operator (e.g. DTTN) 

should endeavour to monitor the validity of various trade facilitation statuses of the 

registered member companies. An automatic updating mechanism must be established 

in the PSCPM system and linked with the government agents or organisations in charge 

of one or several trade facilitation programme(s). These institutions (e.g. C&E) are 

obliged to maintain an updated system record of the TF codes applicable to users of 

their responsible trade facilitation programme (e.g. AEO).  
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7.4  Inter-port networked port-based SCPM system  

In section 7.3.4 the integrative characteristic of DTTN is elaborated with a focus on the 

linkage with other supply chain stakeholders such as terminals and customs authority 

of the same hub port. Technically the trade facilitation policy could be assessed by this 

single-port integrative measurement system. However, to comprehensively evaluate the 

effects of trade facilitation policies the PSCPM mechanism should be extended to 

capture some key trade efficiency information of other trade partner’s ports. This 

approach also copes with the significance of transhipment and export trade in hub ports 

of the PRD region (Wang and Cheng, 2015). To achieve a holistic view of the effects 

of a trade facilitation policy (e.g. AEO scheme) it is often necessary to evaluate such 

programme’s impact on import, export, and transhipment, which could only be assessed 

by extending the system network to a trade partner’s port formality measurement 

information sources. In view of the surging role of Hong Kong as a transit hub, an inter-

port networked PSCPM system is critical for such gateway in measuring the trade 

facilitation policy effects. In a research conducted by Martin, E. et al. (2016) to review 

the changing roles of ports and the evolution of ports in a globalized world, the ‘Port 

base’ project between Ports of Amsterdam and Rotterdam launched in 2009 to facilitate 

logistics information exchange is cited as an example of inter-port collaboration. 

Although the project is only briefly described, its success strengthens the proposal 

under the current study to explore inter-port platform for the PSCPM system between 

Hong Kong and Shenzhen. 

 Instead of working on establishing a linkage with the customs authority of a trade 

partner port, an inter-port PSCPM system network is proposed. That is an operator of a 

PSCPM system of a hub port would attempt to establish a linkage with similar system 

operator in another port. Such a network arrangement has two advantages. First, the 

resistance of a customs authority in sharing trade efficiency data with a foreign PSCPM 
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system can be avoided. Second, other inter-port PSCPM information (e.g. terminal 

performance) other than trade facilitation policy may be exchanged with mutual benefit 

for both parties of the trade lane. Hence, as described in section 7.6, the inter-port 

PSCPM system selective metrics that monitor port performance can be extended to 

cover shipments of a designated trade partner. For example, with an inter-port SCPM 

network between Hong Kong and Shenzhen port, a Hong Kong forwarder can monitor 

the lead time of a Shenzhen terminal in releasing an imported container by the PO 

number after submitting the container pickup notice to the concerned terminal office. 

 In search of a similar e-logistics platform in Shenzhen (similar to DTTN) that may 

be transformed into an SCPM system, a company called Globex e-Services Limited 

(Globex) is identified. Based in Quanhai–Shekou FTZ, the company provides e-

commerce support services such as customs declaration, logistics services and trade 

financing for e-merchants or LSPs (globex.cn). An executive of the company confirms 

that Globex operates an open system through which registered user companies can 

process their logistics and trade documents (e.g. customs declaration or logistics invoice) 

with the support of Globex staff. The system is connected with the Shenzhen customs 

authority by EDI information exchange. Hence, the same system customs notice of 

shipment release or detention would be transmitted to the e-merchants or LSPs. In terms 

of structure and functions, Globex operates a logistics and transport platform similar to 

the one under DTTN. An executive of Globex also expresses strong interest in 

collaborating with Hong Kong companies to enhance support services for the users of 

their platform. Thus, the platform of Globex could be a potential candidate that can be 

transformed into a PSCPM system, which would also serve as the connection point for 

an inter-port PSCPM network between the ports of Hong Kong and Shenzhen. The 

network could extend measurement of trade facilitation policy effects on both Hong 

Kong and Shenzhen trade formalities. Unfortunately, no potential logistics and 
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transport platform could be identified in Nansha port at this stage. However, in case the 

inter-port networked system between Hong Kong and Shenzhen could be effectively 

established and operational, replicating a similar networked system between the Hong 

Kong and Nansha ports should not be difficult. 

 

7.5  Performance metrics of the port-based SCPM system  

With the revised data structure, a PSCPM system could capture data of trade and 

logistics firms, infrastructure companies (e.g. terminals) and institutions (e.g. C&E), 

through which a new set of port-based supply chain performance metrics can be 

generated. These metrics are categorised into single-tier, integrative (cross-hierarchy) 

and trade facilitation-related SCPM. In possession of the trade facilitation measurement 

function, such PSCPM system could play the role of a quantitative assessment 

component of the port-based evaluation framework proposed by this research. 

 

7.5.1 Single-tier performance metrics 

For single-tier performance metrics, which capture activities of stakeholders belonging 

to a same supply chain hierarchy, the most significant benefit of an integrative PSCPM 

is the comparison between an individual firm’s performance and the industry’s best 

practice or average standard. By adopting the H.S. code the best practice and average 

standard in processing PO, and SO can be obtained for different sectors (e.g. garment 

or office equipment). The PO and SO processing efficiency indexes, as described in 

section 7.3.2.2, can then be modified to compare a firm’s performance with the 

industry’s best practice or average standard (instead of own company’s best performer). 

These by-sector comparative analyses can be conducted on a continuous basis (e.g. 

monthly or quarterly). Similarly, the formula of processing efficiency index should be 

applied to the handling of container collection/delivery and terminal receipts. The 
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average performance (in lead time) of an individual terminal can be compared with the 

achievement of the best performing terminal of the container port. In this manner, the 

efficiency gap between different operators will be revealed, which may lead to 

improvement. Applying the same principle, the by-sector processing variance in 

customs clearance can also be evaluated, particularly the lead time from submission of 

cargo manifest to issuance of customs release notice. However, this analysis may not 

reflect the efficiency of customs operation but rather indicate the risk factors of different 

types of shipments.  

 

7.5.2 Integrative (cross-hierarchy) performance metrics 

The proposed integrative PSCPM mechanism for a hub port initially consists of four 

core processes of a supply chain (section 7.3.4), namely, PO fulfilment (i.e. vendor 

performance), SO processing (i.e. forwarder performance), laden container 

collection/delivery (i.e. terminals performance), and customs clearance (i.e. institution 

performance). Although a broad-based average lead time can be compiled for the 

overall supply chain evaluation, the PSCPM will only capture the last three segments 

related to logistics. This approach is also in line with the ‘trading across borders’ 

indicators of the DB report (section 6.2.2.1). Hence, a trade logistics performance 

indicator (general), that is, TLPI (General), by sea and air mode for Hong Kong can be 

constructed and updated by the proposed PSCPM system. The mechanism is not a 

reflection of all the trade-related logistics activities performed in Hong Kong because 

not every value-added activity is supported by documents, whether or not the activity 

is performed by data exchange through DTTN. However, the new performance metrics 

can serve as a basic tool for comparing the supply chain efficiency of hub ports on a 

transactional and continuous basis. 

The focus of the measurement shifts from a single tier (e.g. the terminal) to 
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interrelated logistics and administrative activities associated with shipments (figure 7.2). 

The TLPI (General) should be reported with a breakdown of segments. For example, 

the outbound TLPI (General) by containerised ocean transport for July 20XX is 15 days 

(overall - 100%): 3 days (SO processing - 20%) + 3 days (containerised shipment 

preparation - 20%) + 5 days (terminal handling - 33%) + 4 days (customs clearance - 

27%). Such breakdown can reveal the development trend of the four concerned 

components of a supply chain. Similarly, the inbound flow of containerised ocean 

transport process (figure 7.3) could be captured by the inbound TLPI (General), except 

that only three processes will be assessed because the SO appointment does not need to 

be processed at the destination port. 

Analysis of the long-term trend of this indicator will provide benchmarks to 

measure the performance of terminal operators and customs authority. The TLPI 

(General) with adequate data support and proper implementation may supplement as a 

port city measurement of the DB report of the WB, and resolves the problem of 

aggregation of such index. 

 
Figure 7.2 Four processes of outbound containerised ocean transport captured 

by Trade Logistics Performance Indicator (General). 

Source: Authors’ elaboration. 
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Figure 7.3 Three processes of inbound containerised ocean transport captured by 

Trade Logistics Performance Indicator (General). 

Source: Authors’ elaboration. 

 

Apart from the general supply chain monitoring role, the TLPI (General) can be 

modified to measure chain reliability. The variation of service performance can be 

examined through calculating the coefficient of variation of the lead time derived for 

the TLPI (i.e. overall figure) and its four components. To ensure consistency, the TLPI 

(Reliability) should also be reported with the breakdowns. For example, the overall 

outbound TLPI (Reliability) by containerised ocean transport for May 20XX is 0.19, 

with 0.21 for SO processing, 0.19 for containerised shipment preparation, 0.18 for 

terminal handling and 0.15 for customs clearance. In this manner, the dispersion of the 

performance of an individual segment can also be evaluated. 

 By-sector comparative analysis is also an essential performance metric that should 

be conducted to reveal cross-hierarchical supply chain activities. The processing 

efficiency index explained in section 7.3.2.2 can be extended to integrate the lead time 

of PO fulfilment, SO processing, laden container collection/delivery, and customs 
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clearance. Hence, by categorising transaction data with HS code, the efficiency index 

will compare the overall chain performance (from vendors to customs authority) of an 

individual firm with the best practice and average standard of the related industry. 

Through an integrative PSCPM, firms can monitor activities of the terminals and 

institutions related to their PO or SO, which is a benefit not achievable by conventional 

SCPM systems. 

 

7.5.3 Performance metrics of trade facilitation policies 

The main purpose of PSCPM system in measuring trade facilitation policies is to assess 

the effect of individual trade facilitation programmes in absolute (lead time impact) and 

relative (programme vs. non-programme shipments) terms. Focus of this measurement 

tool is the trade facilitation programmes, which will be captured by the trade facilitation 

code (section 7.3.4). The measurement process should always begin with sorting 

documents of the PSCPM system (e.g. PO, SO and etc.) with a designated trade 

facilitation code (e.g. 086852001 for AEO in Hong Kong). With all the documents 

bearing the designated trade facilitation code sorted according to a required period (e.g. 

January to December 2016), the corresponding POs can be extracted from the PSCPM 

system (e.g. transformed from DTTN) based on the PO no. as connector. Depends on 

the focus of evaluation, for example effects of AEO on imported trade could be 

measured by the monthly average lead time for customs release of AEO covered 

shipments, or alternatively by the average lead time for customs detention of AEO 

shipments. The effect of the programme could be evaluated by the absolute difference 

in lead time before and after adoption of AEO scheme, which facilitates the temporal 

analysis. Furthermore, lead times for customs release of AEO and non-AEO shipment 

could be compared to assess the degree of impact that the scheme may impact on 

customs process. In this way cross-sectional analysis on trade facilitation programmes 
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could be conducted. A significant variance in the processing lead time (i.e. more than 1 

SD) of customs clearance between AEO and non-AEO could reflect the effectiveness 

of the programme. 

 As explained in section 7.4, owing to the surging role of Hong Kong as a transit 

hub and the significance of the export trade, the effect of a trade facilitation programme 

on our trade partner port is critical. An inter-port networked PSCPM system should be 

established to measure such effect. With AEO measurement used as described in the 

previous paragraph for illustration, and assuming that such a networked PSCPM system 

can be set up by DTTN (in Hong Kong) and Globex (Quanhai–Shekou FTZ), the sorted 

POs captured by DTTN will be transmitted to Globex’s system and scanned for the 

corresponding lead time in customs release and detention by the authority of Quanhai–

Shekou FTZ. The expanded networked system can then measure the performance 

metric, such as monthly average lead time comparison between AEO and non-AEO 

shipments. In the Mainland, measurement by the inter-port networked PSCPM system 

would accurately reflect the impact of the scheme, as it is one of the few states that have 

entered a mutual recognition arrangement on AEO with Hong Kong (C&E, 2016). 

The processing efficiency index can also be applied to analyse the effect of AEO 

for different sectors by grouping the shipments according to HS codes. Thus, whether 

AEO implementation has different effect on certain sectors could be revealed by this 

performance metric, which facilitates the sectoral analysis on a trade facilitation policy. 

Preferably the processing efficiency index applied for designated trade facilitation 

policies should be reported on a regular and automatic basis. Through such practice, 

policy makers may foster constant monitoring of the policy and hopefully lead to the 

improvement of the programme. Such measurements address the shortfall in sampling 

of current indicators compiled by global reports as illustrated in section 4.1 and 6.1 

In the long run, when the inter-port networked PSCPM system is put in place for 
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most of the PRD ports, a performance metric to compare the effectiveness of a trade 

facilitation policy in different ports of the region could then be conducted. In fact quite 

a number of trade facilitation policies (e.g. FST system of CCICSZ) could be measured 

by the above-mentioned principle in absolute and relative terms to evaluate the degree 

of effectiveness of a programme. 

 

7.6  Strengths of the port-based SCPM system  

The integrative nature of the PSCPM system demonstrates several strengths of the 

quantitative assessment mechanism. First, the performance metrics derived are policy 

specific. For example the monthly average lead time for customs to release AEO 

covered shipments (section 7.5.3) would reveal the impact of AEO. Some may argue 

that there are other factors affecting such lead time. Although the proposed PSCPM 

system could not isolate a single variable (e.g. AEO) and test its impact on customs 

release lead time, the performance metric is still a reasonable indicator on the induced 

effect of a concerned trade facilitation policy over a certain period of time. Moreover, 

the cross-sectional, temporal, and sectoral comparative analyses conducted under the 

PSCPM provide a comprehensive and systematic evaluation of trade facilitation 

policies (section 6.3.1).  

Second, the effect of a policy such as AEO or FST system of CCICSZ could be 

assessed by sectors. As illustrated in section 7.5.3 the processing efficiency index could 

be applied to analyse the effect of AEO or FST on different sectors by grouping the 

shipments according to the HS codes. Thus, whether implementation of AEO or FST 

has different effect on certain sectors could be revealed by such performance metric.  

Third, the outcomes of PSCPM mechanism are based on estimates (document 

dates) of real supply chain processes. Hence, it resolves the data inconsistency problem 

of global indicators due to reliance on reported figures by survey respondents (section 
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6.2.2.2).  

Fourth, this quantitative component of the port-based evaluation framework could 

operate on a continuous and regular basis. For example, an AEO monthly report could 

be compiled by the PSCPM system for all import and export shipments, with further 

refinement by sectors such as the food and wine industry. In this way the effect of AEO 

scheme would be constantly monitored to ensure that the policy would accomplish its 

target benefit. Note that once the system programme of the proposed quantitative 

assessment mechanism (the PSCPM system) for this or other regular reports is up and 

running, minimum human intervention will be required 

 

7.7 Summary  

The integrative PSCMP system, which will become the quantitative component of the 

evaluation framework of trade facilitation policies, to capture information of related 

processes along a supply chain, some connectors (e.g. PO and BOL number) should be 

applied to link up all trade and logistics documents handled by the system. Supply chain 

activities that cannot be traced by a connector number should not be recorded in the 

enhanced system. Apart from PO, the HS code and TF code should also be added to all 

documents processed by the PSCPM system. A trade facilitation coding system must 

be established to ensure that all trade partners will adopt the same codes for similar 

types of trade facilitation programmes that are captured by the integrative port-based 

SCPM system. 

 To achieve a holistic view of the effects of a trade facilitation policy (e.g. AEO 

scheme), the programme’s impact on import, export and transhipment must be assessed 

by extending the system network to a trade partner’s port formality measurement 

information sources. To avoid government bureaucracy, operators of e-logistics 

platforms of related hub ports should collaborate and attempt to establish an inter-port 
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networked SCPM system (e.g. DTTN of Hong Kong and Globex of Quanhai-Shekou 

FTZ).  

 With the revised data structure, the PSCPM system could capture data of trade and 

logistics firms, infrastructure companies (e.g. terminals), and institutions (e.g. C&E), 

which will generate a set of new supply chain performance metrics. Such performance 

metrics include by-sector (HS codes) regular comparative analyses (e.g. monthly or 

quarterly), trade logistics performance indicator (general) that is TLPI (General) by sea 

and air mode, and lead time for customs release of AEO and non-AEO shipments (e.g. 

processing efficiency index). The integrative nature of the PSCPM system leads to 

several strengths, which include policy specific, by-sector (HS code) assessment of 

trade facilitation impact, data capture from estimates of actual supply chain operations, 

and the capability to operate on a continuous and regular basis. 
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Chapter 8 Discussion and Policy Implication 

 

This chapter further examines the strengths and contributions of the proposed port-

based evaluation framework, with a qualitative and a quantitative component, in 

assessing trade facilitation policies. The implications of the new research instruments 

on global surveys of international organisations are explored. A new structure of port, 

country, and global trade efficiency and facilitation policy survey mechanism is also 

contemplated. 

 

8.1  Discussion 

The port-based evaluation framework developed by this study not only expands the 

focus of trade facilitation studies from state- to port-oriented, but also reshapes the 

currently passive and indirect research approach (e.g. GCR) of trade efficiency 

measurement to become more interactive and direct. This framework consists of the 

EPIIJ framework (qualitative assessment tool) and the PSCPM system (quantitative 

assessment tool). 

 

8.1.1  Interactive approach of the EPIIJ framework 

Interviews with the trade facilitation policy owners are the essential tool of EPIIJ 

framework to analyse the effects of a programme on port competitiveness. Evidence-

based case study are critical for the evaluation results derived from the qualitative 

research. Application of the framework in section 5.3 illustrates the importance of 

relevant information in justifying the grading of each dimension.  

To achieve a comprehensive analysis of a trade facilitation programme both the 

policy owner and the affected parties should be investigated. In this way the effects of 
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a policy initiative can be investigated from different angles. Guangzhou Case 1 (section 

5.3.1) demonstrates the role of such procedures in determining the economic impact 

and process span of the programme. Accordingly, intensive case study preferably 

involving the policy owner and affected companies should be conducted in the EPIIJ 

framework application. Indirect research on the Internet or published information about 

a trade facilitation programme may not be adequate to fulfil the requirements in 

granting a justifiable grade for the dimensions of the framework. To a great extent, this 

framework overcomes the subjectivity of perception-based trade efficiency indicators 

currently adopted by states and researchers (e.g. GCR). 

 

8.1.2  Automated and continuous monitoring function of PSCPM system 

The proposed PSCPM system as the quantitative component of the port-based 

evaluation framework is more consistent, comprehensive and automatic compared with 

similar trade efficiency measurement schemes (e.g. DB). PSCPM is an operation-based 

system established on the documents submitted to an e-logistics platform. Hence, its 

evaluation results derived are relatively consistent, which is an advantage over the 

current trade efficiency indicators’ sampling approach as illustrated in section 6.1 (e.g. 

DB 2016). The system is also a low-cost design which builds on an e-logistics platform, 

as the original platform would be necessary to support international trade of a concerned 

state or hub port, regardless if the measurement function of trade facilitation is adopted 

or not. The initial responses of small and medium sized LSPs indicate that they are in 

favour of the proposed assessment system, although the current system (DTTN) set up 

cost (approximately HK$50,000 or US$6,494- 1 US$ to 7.7 HK$) is still a concern. 

Moreover, the expandability of a PSCPM mechanism which can be extended into an 

inter-port networked system (section 7.4) further strengthens its measurement function. 

Integrative e-logistics platforms are common in Asia (e.g. Singapore, Korea and China) 
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and are potential candidates to be transformed into a PSCPM mechanism that could be 

developed into a regional network of trade facilitation monitoring system in the future. 

Thus, the proposed tool may be expanded from a single port to an inter-port or even 

multiple-port-based PSCPM system. 

 

8.1.3 Trend of trade facilitation policies in PRD region 

With regard to the trade facilitation development in the PRD region, results of the EPIIJ 

framework indicate two general phenomena. First, NGOs are more effective than 

government agents in applying trade facilitation programmes of Shenzhen and Hong 

Kong to strengthen the competitiveness of port supply chain activities. The validity of 

such argument is limited by the small samples of trade facilitation programmes covered 

by this exercise. However, the active approach of the programme owners (CCICSZ and 

HKQAA) in implementing the trade facilitation measures is an essential learning point. 

Furthermore, trade facilitation programme for food supply chain of Shenzhen adopts a 

broader process span and strong internationalisation than that of Hong Kong, a 

difference that may reflect the strong support and connection between the NGOs and 

trade control authority of the FTZ. The broad process span in Shenzhen may also be 

due to the stringent requirements of inspection, quarantine control authority and 

consumers’ concern on forged foreign brands of food products in Mainland China. 

 Second, the EPIIJ framework reveals that the trade facilitation policies of Hong 

Kong and Shenzhen are more favourable for the related port supply chain 

competitiveness than those of Nansha. This phenomenon may due to the relatively 

longer history of development of Hong Kong and Shenzhen port that has attracted a 

substantive amount of firms to establish more sophisticated supply chain activities in 

these port cities. On the other hand, Nansha port is still in its infant stage of growth, and 

it is not yet attractive for enterprises to set up sophisticated supply chain operations in 
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the port areas. 

 

8.1.4 PSCPM enhance the value of e-logistics platforms 

The trade facilitation policy impact measurement function of PSCPM, which is 

transformed from an e-logistics platform, unleashes a potential strength of transport and 

logistics data exchange mechanism. Driven by the opportunity to gain economic value, 

the concerned e-logistics platforms would likely to inject more resources to expand 

their potential function in performance assessment, and as a result could strengthen their 

competitiveness.  

Propelled by the new policy measurement function and the prevailing trend of 

single-window establishment by different states, the subject of e-logistics platforms is 

expected to take up a position in the central stage of trade and economic organisations 

(e.g. APEC and WB). Accordingly, the competitive strength of DTTN would also be 

strengthened if the market situation and policy support described in this study turn into 

reality. Instead of waiting, the platform operator may need to take an active approach 

to foster the policy change or capture market opportunities. 

 

8.2  Policy implication 

8.2.1 Application of the port-based evaluation framework 

Some parts of the port-based evaluation framework of trade facilitation policies and 

certain findings of this research could be applied domestically in Hong Kong, regionally 

in PRD Region, and at the global level. In Hong Kong a trade facilitation policies 

review report could be compiled based on the EPIIJ framework to reinforce the general 

descriptions of such programmes reported by C&E (C&E, 2018) and TID (TID, 2018). 

Hong Kong has been a follower of the terms and conditions of WTO with its long 

established relationship with the institution (since 1986 as GATT member, and 1995 as 
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WTO member). So far the government of Hong Kong has never been contributing any 

initiatives to the WTO that might turn out to be beneficial for general members of the 

organisation. The trade facilitation policies review report with comprehensive 

evaluations of individual programmes’ progress and accomplishment, would contribute 

significantly to the transparency of trade practices of Hong Kong. It could enhance the 

position of Hong Kong as a full supporter of the Agreement on Trade Facilitation (FTA) 

of WTO (WTO, 2014). The review report could serve as an example for other members 

to improve their trade practice transparency on voluntary basis. However, an important 

enhancement must be introduced in the proposed review report. To achieve broad-based 

assessments, a policy review panel should be established with representatives of the 

firms affected by the programmes, stakeholders of the port supply chain (e.g. 

forwarders association), and researchers in the relevant field (section 5.3.7). The panel’s 

role is to evaluate the trade facilitation policies of Hong Kong according to the EPIIJ 

framework. This review report should become part of a regular update under the newly 

established ‘Coordinating Mechanism for the Implementation of the Agreement on 

Trade Facilitation’ (TID, 2018). If possible such document should be submitted to WTO 

as an update on Hong Kong’s trade facilitation progress on a regular basis. 

Moreover, the regional implication of some trade facilitation policies under review 

should be examined to explore the potential benefits of expanded application in the hub 

ports of PRD region. A typical programme is the FST system of CCICSZ introduced in 

Shenzhen (section 5.2.4). Although FST is a system designed to strengthen the quality 

of food supply chain between Shenzhen and the concerned products’ originating 

countries (e.g. wines produced in France), this concept could be extended to transit 

ports (e.g. Hong Kong). For example inspection and examination institutes in Hong 

Kong, subject to certification by CCICSZ, could conduct food tests and their issued 

reports being recognised by the Shenzhen quarantine control authorities. Then products 
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such as wines that originally imported from other countries (e.g. Chile), repackaged and 

distributed to Shenzhen from a warehouse located in Hong Kong, could be benefited 

by the FST system. By the principle of FST, products with the inspection reports issued 

by Hong Kong institutes that are CCICSZ certified, should normally enjoy the 

inspection-free arrangement at the Shenzhen border control. This trade facilitation 

policy if adopted by both Hong Kong and Shenzhen authorities would significantly 

improve the trade efficiency of food processing industries of the two areas. 

At global level, the evaluation framework of this research supplement the global 

reports (e.g. GCR and DB) by the analyses that reflect various trends of port-based trade 

facilitation policies and their effects. Thus, the EPIIJ framework and PSCPM system 

offer systematic methods for the anatomy of trade facilitation programmes adopted in 

hub ports. As advocated by Grainger (2014) port-level trade facilitation studies should 

be functional and exploratory in nature. Hence, the present study further suggests that 

investigation in this area should link to supply chain development of the related gateway. 

In this regard, the two proposed trade facilitation assessment tools could be applied in 

a hierarchical study of trade facilitation policy, i.e. port-level analysis at the bottom with 

the state above it, and global research on top. In this hierarchy, global trade efficiency 

measurements (e.g. GCR and DB) should remain on top, but general and consolidated 

results (e.g. monthly average lead time for customs release of AEO shipments) of the 

PSCPM system should be reported as a supplement on trade efficiency analysis of an 

individual state. A linkage should be provided for further exploration on the detailed 

results of the EPIIJ framework and the PSCPM system of each state if such information 

is available.  

To support this integrated research structure, a similar type of regular evaluations 

should be conducted in parallel with the surveys that support the regular reports of GCR 

and DB. In this way the EPIIJ framework, PSCPM system, and other port-level trade 
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facilitation analyses (e.g. Grainger, 2014) would integrate with the state-level and 

global trade efficiency studies in the long term. Apart from the system integration of 

the proposed trade facilitation evaluation hierarchy, the governing structure of such 

scheme is also essential for the effective implementation. Thus, member states and the 

hub ports included in such evaluation scheme should assign a designated organisation 

to take responsibility in conducting the related surveys and account for the outcomes of 

the research. 

 

8.2.2 Implementation strategy of the PSCPM system 

A transparent and integrated cross-hierarchical PSCPM system may exert additional 

pressure on supply chain infrastructure operators because their managers may need to 

handle extra external forces (mainly from users) in their service performance. Moreover, 

in a competitive market economy, key supply chain infrastructure operators, such as 

container terminal companies will require incentive such as cost savings, quality 

improvement, or market opportunity to conduct their services through a common 

information platform. Without any commercial incentive to offer, it will be difficult for 

DTTN as a private entity to attract major supply chain infrastructure operators to link 

with their platform.  

Nevertheless, a cross-hierarchical PSCPM from a policy perspective, whether 

transformed from an e-logistics platform or purposely built, can facilitate decision 

makers to monitor the efficiency of different supply chain stakeholders and the entire 

supply chain at large. For example, the effect of trade facilitation programmes (e.g. 

AEO scheme) can be revealed by the proposed mechanism. Two additional benefits 

should be considered. First, the PSCPM can become an automated system providing 

continuous monitoring service with minimum human intervention if designed and 

operated properly. Second, the investment involved in enhancing a trade-data exchange 
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platform is moderate. Therefore, the state policy action to foster the establishment of 

PSCPM mechanism is necessary and justified.  

The flexibility of the research tool that only reveals the industrial trend of service 

performance must be reiterated, e.g. by sector PO and SO processing efficiency indexes, 

leaving the discretion to individual enterprises to decide whether or not to disclose their 

own company performance. The PSCPM system can benefit almost all supply chain 

stakeholders and significantly affect trade and logistics policy makers, including 

international economic organisations (e.g. WB). 

For states or countries that operate e-logistics platforms on commercial basis, a 

possible approach for state intervention is to establish a trade and logistics development 

committee that will review the efficiency of the industry from the supply chain 

perspective. E-logistics platform(s) (e.g. DTTN for Hong Kong) should then be 

incorporated within the framework of the review, which may enhance or revitalise the 

function of PSCPM. Alternatively the state authority may enforce sourcing terms that 

favour vendors or LSP using the PSCPM system. 

The state administration may likewise transform an e-logistics platform into a 

PSCPM system by adopting a series of statistics collection exercises. By setting TLPI 

(General) and TLPI (Reliability) as two key statistics for the efficiency evaluation of 

trade-related supply chain, the state administration should contract a consultant to 

design alternative methods to collect data and update the figures. Through this approach, 

a proposal to utilise the e-logistics platforms for related data collection may be 

suggested for consideration.  

 

8.3  Summary 

Intensive case study involving the policy makers and affected companies should be 

conducted in the EPIIJ framework application, so that a trade facilitation policy could 
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be investigated from different angles. Given that the PSCPM system is an operation-

based system based on the documents submitted to an e-logistics platform, its 

mechanism is more consistent, comprehensive and automatic compared with global 

indicators. 

 The case application of EPIIJ framework discovers two trends of trade facilitation 

policies in the PRD region. First, NGOs are more effective than government agents in 

applying trade facilitation programmes of Shenzhen and Hong Kong to strengthen the 

competitiveness of port. Second, trade facilitation policies of Hong Kong and Shenzhen 

are more favourable for the port supply chain competitiveness than those of Nansha. 

 From the policy perspective, the two proposed trade facilitation measurement tools 

could be applied in a hierarchical study on trade facilitation policy, i.e. port-level 

analysis at the bottom with the state above it, and global research on top. A similar type 

of regular evaluations should be conducted in parallel with the surveys that support the 

regular reports of GCR and DB. 

 A possible implementation strategy of PSCPM is to set up a trade and logistics 

development committee to review the efficiency of the trade supply chain. By 

incorporating the E-logistics platform(s) within the framework of review such 

platform(s) will have the opportunity to be expanded to perform the PSCPM function. 
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Chapter 9 Conclusions and Outlook 

 

9.1 Conclusions 

In an era of booming bilateral FTAs (Wang and Cheng, 2015), reducing non-tariff trade 

barriers and strengthening trade efficiency are high priorities in the trade policy agenda 

of the affected states. Regular indicators on trade efficiency are monitored by global 

reports, with a focus on state or country level (e.g. GCR and DB). Conventional 

research on trade facilitation tends to adopt regular indicators to evaluate country-

oriented policies. This approach is inadequate to provide a systematic and 

comprehensive examination of trade facilitation policies adopted at hub ports, which 

could significantly vary due to the establishment of port-based FTZs. Accordingly, the 

need to develop research instruments that can measure the effects of trade facilitation 

programmes at the hub-port level is imperative. This study proposes a port-based 

evaluation framework that consists of the EPIIJ framework (qualitative assessment tool) 

and the PSCPM system (quantitative assessment tool) to fill such a need or gap in 

research. 

The evaluation framework developed by this project contributes to the 

contemporary research in trade facilitation studies by providing assessment tools to 

investigate port-based policies comprehensively and systematically, instead of 

restricted by the relatively limited scope of network effect (Beresford et al., 2012) or 

trade and customs compliance cost perspective (Grainger, 2014). The framework help 

understand the relationship between trade facilitation policies and port competitiveness. 

On one hand, the qualitative research tool explains what types of effects a trade 

facilitation policy would induce to a related port. Through adopting the supply chain 

dimensions, the results of the assessment clearly explain how a trade facilitation policy 
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affects various competitive factors of a port and its overall performance. On the other 

hand, the platform-based assessment tool measures the extent of policy impacts on 

competitiveness of such port. The magnitude of policy effects could be evaluated with 

accuracy. Since the dimensions adopted by the framework will be applied directly on 

trade facilitation programmes, their implication on port’s competitiveness from each 

dimension’s perspective will be policy specific. Therefore, the framework resolves the 

generalisation problem that prevails in global indicators for country-level trade 

facilitation research (Lall, 2001).  

 For contemporary supply chain studies, the platform-based assessment tool 

contributes a set of new comprehensive indicators to measure and monitor the port 

supply chain performances. The TLPI (General) and TLPI (Reliability) would reflect 

the efficiency and consistency of port supply chains both from the perspective of 

individual stakeholders (e.g. terminals and forwarders), and overall supply chain effects. 

Such indicators could facilitate the researchers to better understand the strategic roles 

of port institutional environment (Ng and Liu, 2014), and how it affects the port supply 

chain competitiveness. 

From policy perspective, the EPIIJ framework is a resource-intensive and time-

consuming evaluation instrument that aims at assessing effects of trade facilitation 

policies from port supply chain dimensions. Qualitative research with policy owners 

conducted by skilful researchers are essential to ensure an accurate assessment of the 

supply chain effects on the concerned hub port. Sponsorship by the port-based trade 

facilitation policy makers is critical to solicit the support of institutions and firms 

involved. Therefore, implementation of the framework in the form of pilot schemes 

should initially target on advanced hub ports of large countries (e.g. China) that are 

active in adopting different types of trade facilitation programmes (e.g. Hong Kong and 

Shenzhen). Ports involved in the pilot scheme should adopt the EPIIJ framework to 
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assess the effects of any trade facilitation programmes that have been launched in such 

gateways. To avoid duplication of efforts and align with other regular reports, this 

framework should be conducted in parallel with the surveys which support the regular 

reports (e.g. DB). In the long term with multiple countries adopting the EPIIJ 

framework, its outcomes could either be shared in the form of an independent regular 

report (e.g. Port-based Trade Facilitation Review Report), or as a key component of the 

current regular reports (e.g. DB). 

 The EPIIJ framework as a qualitative assessment tool emphases on continuous 

improvement and sharing of the learning points observed rather than ranking the trade 

facilitation measures. Whereas the platform-based quantitative tool is designed to 

measure the extent of a trade facilitation programme’s impact on supply chain 

dimensions that may affect a port’s competitiveness. 

The 21st century, which is also known as the digital era, is marked by firms and 

nations being surrounded by all types of information. The ability to convert information 

into useful intelligence may affect the success or failure in competition (Guthrie and 

Austin, 1996; Hassan, 2008). Intelligence of SCPM is facing a similar situation.  

This project explores the possibility of expanding the function of e-logistics 

platforms to measure trade facilitation policy impacts. The capability of an e-logistics 

platform to function as a PSCPM mechanism is illustrated through the case study of 

DTTN. Specific metrics of single-tier, integrative, and trade facilitation policies are 

constructed, which can serve as operational controls or strategic planning references. 

Moreover, this research explains the strategies to transform an e-logistics platform into 

an integrative PSCPM. The functions and benefits of the new performance metrics 

under the PSCPM mechanism are also demonstrated. However, to upgrade into a cross-

hierarchical PSCPM system, an e-logistics platform requires enhancement and support 

that exceed the capacity of a commercial operator. Policy intervention should be 
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considered because the proposed PSCPM system can strengthen the overall competitive 

power of trade-related supply chain of a port city.  

 

9.2  Limitation and future works 

9.2.1 Limitation 

The EPIIJ framework is a resource-intensive and time-consuming research instrument 

that aims to assess the effects of trade facilitation policies from the port supply chain 

perspective. Qualitative studies with policy owners conducted by skilful researchers are 

essential to ensure an accurate assessment of the supply chain effects on the concerned 

hub port. In view of the framework’s implication on the sustainable competitiveness of 

ports, it should target on advanced hub ports that are active in adopting different types 

of trade facilitation programmes (e.g. Hong Kong and Shenzhen). Sponsorship by the 

state agents on such hub ports is critical to solicit the support of related firms in these 

research works. By contrast, infant ports that mainly compete on low costs may not be 

interested in or benefit from this evaluation framework. 

Costs as one of the key elements of trade efficiency (section 6.2.2.1) should be 

considered in assessing trade facilitation impacts. In the future with wider acceptance 

by the industry, the proposed lead time-based PSCPM system could be employed to 

process payments of trade logistics services. In that situation, policy impact on costs of 

port supply chain activities may also be measured by the quantitative instrument of the 

evaluation framework. 

Although the PSCPM system is transformed from an e-logistics platform, its 

integrative nature requires linkage with other supply chain stakeholders (e.g. terminal 

and customs authority). Despite consent of the technical feasibility by the platform 

owner (i.e. DTTN), a simulated model is necessary to put the proposed PSCPM system 

on trial. However, the costs and efforts are beyond the capacity of the present project. 
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Sponsorship by the government is essential for the development and testing of a 

prototype PSCPM system. 

 

9.2.2 Future works 

Further research based on the EPIIJ framework could focus on conducting quantitative 

surveys for trade facilitation users, who may rank the relative importance of cost, time 

delay, or quality (economic impact) of an initiative on supply chain activities. Such 

quantitative analysis could measure the economic effect of a trade facilitation 

programme on the supply chain competitiveness more accurately, which would provide 

an objective grading for individual dimensions. Moreover, the EPIIJ framework offers 

flexibility on the dimensions that should be adopted to evaluate trade facilitation 

programmes. If a factor is considered critical to the sustainable supply chain 

competitiveness of hub ports, such factor should become a candidate to be incorporated 

into the evaluation framework. Further investigations are encouraged to explore what 

other supply chain dimensions should be included in the framework to achieve a more 

comprehensive results of analysis. These two areas that may strengthen the consistency 

and comprehensiveness of the EPIIJ framework provide potential research 

opportunities under this project. 

The inter-port networked SCPM system which is a preliminary initiative proposed 

by this study, also deserves further dedicated research to explore the feasibility, system 

design, and implementation strategies of such a network of assessment tools of trade 

facilitation policies. Hopefully, the niche research approach explored in this project 

could encourage research efforts to extend the role of trade facilitation policies in port-

oriented supply chain development. 
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Appendix I- Key questions covered in all interviews. 
1. Please provide some background information about your institution/company. 

For example years of establishment, ownership, key functions, scale, and etc. 
2. Kindly explain the significance of trade facilitation policies for your 

institution/company, and the roles that the institution/company are playing in 
this area. For example any related action plans, the responsible 
parties/departments, priority of policies, resources allocated, problems 
encountered, and etc. 

3. For CCICSZ & HKQAA, please describe the relationship with the government. In 
particular funding, staffing, consultation, technical support, and etc. 

4. Describe two most successfully trade facilitation policies that have been 
introduced. For example objectives, year of introduction, background of the 
policies, issues to tackle, operation of the programme, resources involved, and 
etc. 

With regard to each trade facilitation policy raised, the following questions will be 
discussed: 
Economic impact 
5. What are the cost and/or quality effects of the policy on the product(s)? Any 

other effects? 
6. Are there any cost and/or quality effects of the policy on multiple parties of the 

supply chain? Any other effects? 
Process span 
7. Please explain the process(s) that will be affected by the policy? 
8. Illustrate with examples how the process(s) are being affected. For example the 

type of information exchanged between process owners, coordination or 
collaboration required. 

Industrial coverage 
9. What business segment(s) have been targeted by the trade facilitation policy? 
10. How important is/are such business segment(s) for the competitiveness of the 

port? 
Internationalisation 
11. Under this programme will any overseas supply chain parties be engaged? If yes, 

what types of relationship will be established? Any agreement(s) entered with 
such parties? What types of agreement are being entered?  

12. Please use examples to illustrate the type of collaborations between your 
institution/firm and the overseas parties. 

Jurisdiction 
13. Describe the kind of relationship that will be maintained between your 
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institution/firm and the users or affected parties of this policy. For example 
interactive and open discussions, rather official and guiding type, very passive, 
or others. 

14. Use examples to explain the difficulties or problems that the users or affected 
parties of the policy often encountered. What actions will be taken by the 
institution/company to resolve such issues? 
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Appendix II- List of abbreviations of loading ports 
Abbreviation Full name of loading port 
CN-CAN (China) Guangzhou 
CN-DLC Dalian 
CN-FOC Fuzhou 
CN-HUA Huangpu 
CN-SHA Shanghai 
CN-SZX Shenzhen 
CN-TAO Qingdao 
CN-TSN Tianjin 
CN-XMN Xiamen 
CN-YTN Yantian 
HK-HKG Hong Kong 
VN-SGN Ho Chi Minh City/Saigon 
TH-BKK Bangkok 
ID-CGK Jakarta-Soekarno-Hatta apt 
ID-TPP Tanjung Priok 

 
  



174 
 

 

Primary Publications 

 

(# as the corresponding author) 

Journal publication: 

Cheng, C.B.#, Wang, D. and Wang, J.J., 2018. A port-based evaluation framework of 

trade facilitation policies: case of Shenzhen and Hong Kong. Case Studies on Transport 

Policy (in press). DOI: 10.1016/j.cstp.2018.04.007. 

 

Cheng, C.B.# and Wang, J.J., 2016. An integrative approach in measuring hub-port 

supply chain performance: Potential contributions of a logistics and transport data 

exchange platform. Case Studies on Transport Policy 4(2), 150–160. DOI: 

10.1016/j.cstp.2016.03.001. 

 

Wang, J. and Cheng, M., 2015. Mature hub ports in the free trade environment, the way 

forward from a global supply chain perspective: an Asian case. Maritime Policy and 

Management 42 (5), 436-458. DOI: 10.1080/03088839.2013.873544. 

 

Wang, J. and Cheng, M., 2010. From a hub port city to a global supply chain 

management center: a case study of Hong Kong. Journal of Transport Geography 18 

(1), 104-115. DOI: 10.1016/j.jtrangeo.2009.02.009. 

 

 

 

 

 



175 
 

 

CURRICULUM VITAE 

 

Academic qualifications of the thesis author, Mr. CHENG Chi Bun: 

 

 Received the Master of Science in Industrial Logistics System from the Hong 

Kong Polytechnic University, December 2005 

 Received the Master in Business Administration from the University of 

Queensland, December 1997  

 Received the MBA in International Management from Royal Holloway,  

University of London, November 1997 

 Received the Professional Diploma in Business Studies(Transport) from the 

Hong Kong Polytechnic University, November 1983 

 

 

May 2018 

 

 

 

 

 


