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®o A b s t r a c t  c#

As trade and transport networks were taking shape through a series of development, 

modem transport practices such as multimodal transport service and logistics service 

value has significantly affected current transport systems. Inevitably, collaborative 

relationships between shippers and operators have received considerable attention in 

determining the effectiveness of Multimodal Transport. The term o f ‘relationship’ in the 

context of transport has always been a critical pillar in strategic business environment. 

However, in the Asian context, especially in China or other Asian countries like 

Thailand, the term ‘relationship’ is an ambiguous business concept, which exceeds 

more than just elements of long-term business relationship or short- term transactions 

found in the Western literature. The term ‘Guanxi’, briefly translated as personal 

connections/relationships, is deeply embedded in the mindset of most Asian people and 

in every aspect of their personal and organisational interactions.

The primary objective of this thesis is to investigate the impact of Multimodal 

Transport Service Value and Relationships on shippers’ Business Performance, 

evidence from Thai shippers’ perspective. In this study, an evaluation of the causal 

relationships among Multimodal Transport Service (MTS), Logistics Service Value 

(LSV), Relationship Quality (RQ) and Guanxi (GX) on shippers’ Business Performance 

(BP) is examined. A research model is developed to validate these measurement models 

and to rigorously test the relationships in the form of structural model. This study uses 

Structure Equation Modeling (SEM) to analyse data collected from Thai shippers listed 

in the Thai National Shippers’ Council (TNSC). The result of the structural model has 

shown that both MTS and LSV has significant impact on BP through RQ, and GX has 

shown support on all of its related hypothesised paths. In summary, this thesis 

empirically develops a structural model to prove the significance of MTS, LSV, RQ and 

GX on Business Performance in a Multimodal Transport environment.
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1 ■  INTRODUCTION

C hapter  I

k > In t r o d u c t io n  c s

“There is nothing more difficult to take in hand, more perilous to conduct or more uncertain in 

its success than to take the lead in the introduction o f  a new order o f things. ”

-N iccolo  M achiavelli (1469-1527)

1.1 Envisaging the Research M otivation

As trade and transport networks were taking shape through series of development, 

together with growth of containerised transport and improvement of cargo transfer 

system between different modes, modem transport practices such as Multimodal 

Transport has significantly affect current transport systems. In this study, Multimodal 

Transport is defined as involvement of cargo movement through the usage of 

combination of modes from shipper to consignee under a single rate, with through 

billing and through liability in providing door-to-door services (UNCTAD, 1981). 

Universal momentum toward efficiency has been revolutionised through various 

driving forces at a global scale. With the world container fleet increasing by double 

digits from 2006 to 2009, the expectation for more effective logistics and transport 

management is demanded, as more cargo goods literally indicate more shippers 

(UNCTAD, 2007; 2010). However, as logistics and Multimodal Transport services are 

being recognised for their pre-eminent role in the globalised economy, three interrelated 

adaptive changes have emerged, namely: industrial process, the organisation of 

international trade and international trade patterns themselves. These have deeply 

affected, and will continue to affect the current international trade climate1.

Firstly, changes in industrial processes have transformed the patterns of production 

activities. A shift in specialisation and integration was demanded in gaining economic 

advantage, which has resulted in flexibility, diversity and customisation in logistics and

1 UNCTAD’s Report (1995), Facing the Challenge o f  Integrated Transport Services, New York: United 
Nations, UNCTAD/SDD/MT/7.
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1 ■  INTRODUCTION

transport services (UNCTAD, 1995). Furthermore, continuum economic integration of 

production through global sourcing has amplified the importance of higher punctual and 

reliable transport delivery services. Secondly, changes in organisation of international 

trade have pose challenges for manufacturing industries and transport service providers 

to cope with the current production and markets. Large trading or industrialised 

companies often have competitive advantages over smaller companies because of their 

own in-house transport and distribution departments and equipments. Smaller 

companies, especially in developing countries or countries in transition, may have to 

rely on third party logistics to enable them to take advantage of door-to-door 

Multimodal Transport operations. In order to generate economic benefits, local 

manufacturing industries and transport service providers will have to compete and offer 

better goods and services through a number of minor measures, such as relationships to 

strengthening their professional associations or mergers to increase their capital base. 

Lastly, changes in international trading pattern have caused geographical trading blocks 

to emerge, shifting world trade towards regional trade (i.e. Southeast Asia, European 

Union and North America). This situation creates a different transport demand such as 

longer inland transport distance, shorter lead-time with more reliable deliveries, new 

distribution network based on a reduction in the size and weight of shipment and more 

frequent shipments and shipment tracking. With the current growth of world trade, the 

need for more efficient regional intermodal movement and premium package services 

are necessary to integrate interprovincial with international trade and also to make the 

best use of available modal transport operations.

In recognition of current economic development, these three interrelated adaptive 

changes have played a key role in the changing global momentum of transport and trade 

development. Rondinelli and Berry (2000) has pointed out the four driving forces for 

Multimodal Transport are economic globalisation, speed-to-market product delivery, 

agile manufacturing and business practice, and integrated supply chain management. 

These subtle driving factors mirror the UNCTAD report (1995), which shows that 

regardless of trade development, a continuum of network development is crucial 

through transport integration with adaptive use of Multimodal Transport systems. 

Referring to the Multimodal Transport literature in the area of Southeast Asian transport, 

extensive work focusing on Indo-China and parallel research on Baltic trades has been 

widely distributed (Carruthers, et al. 2004; Banomyong and Beresford, 2001; Rodrigue,

2



1 ■  INTRODUCTION

1996). From shippers’ perspective, point-to-point transport is one of important 

characteristics of Multimodal Transport logistics and containerisation has assisted to 

improve the performance of modal transfer of general cargo at ports and terminals. 

Nevertheless, Multimodal Transport is highly considered as a catalyst for removing 

trade barriers, providing a model for achieving supply chain integration (Islam, et al. 

2005).

Multimodal Transport has been a key source of strategic advantage for firms. Firms are 

encouraged to understand the importance of material flow integration and how it is 

linked to value creation, as a part of the firm’s objective (Whitehurst, 2005). In order to 

create value, it is important for service providers to match the requirements of 

customers with his or her capability to provide service. According to Rondinelli and 

Berry (2000), values were added through Multimodal Transport infrastructure as an 

integrated system managed holistically in logistics services. Value creation can be 

emphasised through emergence of new capabilities such as production, distribution and 

consumption mobility, geographical and functional integration, and economic 

perspectives (Hesse and Rodrigue, 2006). However, as transport services become more 

integrated through combinations of various transport modes, methods and networks, 

their impact on values will become more complex. Services provided by Multimodal 

Transport Operators would be very competitive across the industry and to secure their 

customer base, establishment and understanding of subtle relationships is important in 

strengthening performance (UNCTAD, 1995). Values provided by Multimodal 

Transport Services must be shown by shippers on a regular basis and so must top 

management within the organisation in order to maintain the desired level of 

relationships (Lambert and Burduroglu, 2000).

As mentioned in the report of UNCTAD (1995), an extensive literature on value has 

been circulated in the context of logistics and supply chain research. However, only a 

small amount of research on behavioural dimensions, such as relationship, in 

commercial decision-making has been carried out. This is especially true in the 

Thailand where business transactions are often less transparent than in other areas of the 

world (Banomyong and Beresford, 2001). Individual interpretation and evaluation of 

service and value, rather than simple comparative cost, is often found to be decisive. 

Multimodal Transport services such as provisional management, packaging,

3



1 ■  INTRODUCTION

warehousing, information and transport service within a supply chain are key 

determinants of the competitiveness of a firm’s production process and ability to deliver. 

With the increase of international trade in both finished and unfinished goods, issues 

such as reliability, safety, security and frequency of deliveries have affected the modem 

pattern of transport practices, which increasingly reflect a demand for more integrated 

transport services (UNCTAD, 2003). Recent literature (i.e. Banomyong and Beresford, 

2001; Rodrigue, 1996; Schijndel and Dinwoodie, 2000) shows evidence that, in the 

context of Multimodal Transport, very little equivalent research on the behaviour 

dimension in commercial decision-making has been found nor clearly defined. It cannot 

be taken for granted that factors such as values and relationship provided by 

Multimodal Transport are identical as logistics because it has different definition and 

characteristics. These will be further elaborated in the proceeding chapters.

Inevitably, collaborative partner-relationships between shippers and operators have 

received considerable attention in determining the effectiveness of Multimodal 

Transport on performance. The term of ‘relationship’ in the context of transport has 

always been a critical pillar in strategic business environment (Gibson, et al. 2002). An 

extensive amount of studies has investigated the critical factors on the potential impacts 

of relationships through efficiency, effectiveness, trust, flexibility, control, performance, 

fitness and risk (Crosby, et al. 1990; Sinkovics and Roath, 2004; Athanasopoulou,

2009), as well as, different levels of relationships based on the various types of 

magnitudes (Lu, 2003; Gardner, 1996). However, according to Athanasopoulou (2009), 

there are no universally accepted frameworks for measuring relationships in the current 

body of research. Therefore, it is important to understand the impact of relationship 

within the Multimodal Transport environment.

In the Asian context, especially in China or other cultural-alike countries, the term 

‘relationship’ is an ambiguous business concept, which exceeds more than just elements 

of long-term business relationship or short-term transactions seen in the western context. 

The term ‘Guanxi ’, briefly translated as personal connections / relationships, is deeply 

embedded in the mindset of most Asian countries and in every aspect of their personal 

and organisational interactions. Wong and Chan (1999) has describes Guanxi as another 

type of relationship characterised by favour, trust and interdependence, which leads to 

insider-based decision making in business transactions. This shows a difference

4



1 ■  INTRODUCTION

between Western and Eastern management systems in language and culture, which 

were poorly conveyed in obtaining the full meaning and ubiquity of the Guanxi concept 

(Davies, et al 1995). Guanxi is a continuous process requiring activities undertaken by 

the parties in a relationship and cannot be completed without the active and reciprocal 

involvement of both parties (Davies, et al. 1995). According to Lee and Humphreys 

(2006), one of the main concerns facing investors in Chinese or cultural-alike countries 

is the lack of stable legal and regulatory system and the need to rely on trust-based 

personal relationship as a means of obtaining resources. Nevertheless, governed by 

unwritten norms of reciprocity, Guanxi can be an effective tool to elevate business 

performances (Buttery and Wong, 1999). In the context of Multimodal Transport, the 

understanding of the impact of Guanxi on business performance is still lacking, 

especially in the content of Thailand. With the rise of trade volume, an in-depth study 

of Multimodal Transport and trade implementation behaviour using a quantitative 

approach is very useful.

1.2 Research O bjective

The main objective of this research is to explore the impact of Multimodal Transport 

Service Value and Relationship on shippers’ business performance, as evidenced from 

Thai shippers’ perspective. Five research questions associated with the objective are 

presented hereunder:

RQ1. What are the roles of Multimodal Transport in Thailand?

RQ2. What are the critical elements of Multimodal Transport Service Value 

and Relationship?

RQ3. What are the effects of Multimodal Transport Service on shippers’ 

business performance?

RQ4. What are the impacts of Logistics Service Value on shippers’ business 

performance?

RQ5. What are the impacts of Relationship Quality and Guanxi on shippers’ 

business performance?

According to Banomyong and Beresford (2001), international trade competitiveness 

and geographical expansion of markets have obligated shippers to focus on integrated 

production and Multimodal Transport strategies in order to reduce cost, and at the same

5



1 ■  INTRODUCTION

time, to obtain higher service standard. Thus, the first research question is important in 

understanding the impacts of Multimodal Transport on Thai shippers and how they 

foster these changes in their firms’ business performances.

It is worth noting that the terminology of Multimodal Transport continues to evolve. 

The term was officially introduced by the United Nations Multimodal Transport 

Convention in 1980, which later attained legal recognition on the first of January, 1992 

along with the introduction of the ‘1992 UNCTAD/ICC Rules’ for Multimodal 

Transport (Banomyong, 2001; Wong, 1997). According to SLA (2008), the ASEAN2 

community has adapted the terminology and developed the ASEAN MT Agreement to 

impose significant impact on the way Multimodal Transport business is done and aimed 

to increase efficiency and reduce cost for transport operators (Decision 

Nos.331/393/425). Furthermore, as services provided by the Multimodal Transport 

operators have become more and more competitive, establishment of a subtle 

relationship with their customer has been a critical pillar in strengthening business 

performances across various export-related industries (UNCTAD, 1995). Therefore, the 

second question is asked in order to understand how Multimodal Transport Logistics 

Service Value and Relationship can be conceptualised and measured through literature 

review. Furthermore, the conceptualised measurement needs to be statistically 

confirmed in terms of measurement validity.

The third and fourth questions examine the impact factors of Multimodal Transport 

Service and Logistics Service Value on firms’ business performance in Thai shippers’ 

perspective. As Multimodal Transport Service Value has become more integrated with 

logistics, assessments of the impact on business performance can be found in the 

literature (Grant, 1991; Lai, 2004; Yang, et al. 2009). However, virtually no research is 

found in justifying this statement through a robust quantitative technique. Therefore, the 

‘Multimodal Transport Service’ and ‘Logistics Service Value’ are to be clearly defined 

and conceptualized then analysed through the data collected from the questionnaire 

survey using Structural Equation Modeling (SEM). A wide spectrum of relationship- 

related research has been found and continues to evolve (Athanasopoulou, 2009). 

However, from a Multimodal Transport point-of-view, only a few studies have been

2 Association of Southeast Asian Nations: Member states: Brunei, Cambodia, Indonesia, Laos, Malaysia, 
Myanmar, Philippines, Singapore, Thailand, Vietnam and East Timor (candidate state)
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found but none of them examines its impact on business performance using a 

quantitative methodology. As for question five, similar approaches are to be 

implemented for ‘Relationship Quality’ and ‘G u a n x iIn order to examine the impacts 

of these selected factors firms’ business performance, an evaluation of these factors will 

be conducted in order to observe the relationships in between these casual variables 

under the conceptual research framework. Based on the research questions, this study 

proposes a research model as shown in Figure 1.1.

F ig u r e  1.1: R e s e a r c h  M o d e l

M ultim odal
Transport

Service j_ 
Value !

Quality
Guanxi

Relationships

Business
Performance

The primary objective of this research is to examine the causal relationship between 

Multimodal Transport Service, Logistics Service Value, Relationship Quality, Guanxi, 

and Business Performance. Through examination of the causal relationships between 

the constructs that this research is interested in, a research model is developed and 

subsequently justified through exploratory studies of previous researches. Through the 

model development process, reliance on existing literature is highly recommended 

because of the establishment of theories which has already been justified (Hair, et al.

2010). However, in the case of measurement issues, it should be noted that not all 

existing measurement items are well-fitted with the current research. Therefore, the 

measurement items of each constructs require modifications in order to be used 

appropriately.

Regarding the scale of population for model evaluation, the questionnaire will be, first, 

design, specified and distributed to potential respondents. In this case, the complete list 

of shippers in Thailand provided by Thai National Shippers’ Council (TNSC) was used. 

Once the data are collected, both descriptive analysis and construct validation will be 

provided to perform the main analysis of the causal relationships between the networks

7
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of constructs. The descriptive data analysis can provide meaningful implications for the 

data and assist to suggest how the main analysis will progress. The main analysis of the 

model will be carried out using SEM. The result of the analysis will assist in deciding 

whether to reject or to accept the hypotheses proposed from the research model. 

Multimodal Transport research which applies this type of analytical approach is not yet 

found in the literature, especially in the context of Thailand. The understanding of the 

impact of Multimodal Transport Service, Logistics Service Value, Relationship Quality 

and Guanxi is still at its infancy stage within academic research.

1.3 Scope and Structure of the Research

This research primarily examines the impact of Multimodal Transport Service Value 

and Relationships on firms’ business performance from a shipper’s point of view. This 

study solely focuses on shippers and the empirical study was conducted in Thailand 

area. The thesis is structured into eight chapters shown hereunder as follows:

Chapter 1 introduces the subject area of the study with a fundamental background, 

motivation, objectives, scope, research questions and structure of the thesis. The chapter 

concludes with possible research contributions of the research for academics, 

practitioners and policy makers.

Chapter 2 presents an understanding of the economic geography of Thailand with an 

overview of its economic development, trade patterns, transport development, traffic 

flows and brief synopsis of its present and future transport policies.

Chapter 3 reviews the existing literature relating to the Multimodal Transport Service 

Value. Referring to the research objective and motivation from Chapter 1 and to 

previous publications that have been conducted in relevant research areas, the study 

attempts to identify key constructs and to examine their inter-relationships. This in turn 

helps to narrow the gap between business logistics theories and management in practice.

Chapter 4 presents the constructs drawn from the research question; they are then 

examined and operationalised. The constructs are: Multimodal Transport Service 

(MTS), Logistics Service Value (LSV), Relationship Quality (RQ), Guanxi (GX) and 

Business Performance (BP). This chapter concentrates on explaining the process of
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identifying and accepting new observable factors used in scale development. The 

proposed model, justified from the literature review, provides a new theoretical 

dimension in analysing impacts of Multimodal Transport Logistics Value and 

Relationship on shippers’ Business Performance. Synthesising from the proposed 

hypothesis, a conceptual model is introduced to allow statistical analysis for later 

chapters.

Chapter 5 examines the methodological considerations of the current research 

development. The current research adopts the positivist paradigm in understanding a 

particular social reality from Thai shippers’ perspective. Choices of methodological 

approaches, such as data collection, questionnaire design, sampling techniques, choice 

of analytical techniques validity and reliability testing, are examined.

Chapter 6 presents the general findings and descriptive analysis of the initial results of 

the collected data. Description analysis consists the response rate of the survey, 

demographic characteristics and descriptive statistics of Multimodal Transport Service, 

Logistics Service Value, Relationship Quality, Guanxi and Business Performance 

constructs.

Chapter 7 shows the empirical result of the model through implementation of the 

statistical technique discussed in Chapter 5. Prior to the analysis of the measurement 

models, the collected data are examined and prepared. After the data preparation 

process, each measurement model is validated and purified through a series of statistical 

tests. Finally, the conceptual model is examined among with discussions of the 

proposed hypotheses.

Chapter 8 concludes the research with an overall summary of the study and a 

discussion of the key findings. Finally, the thesis concludes with theoretical 

contributions and managerial implications along with some limitations and highlights 

for future research.

Figure 1.2 shows this structure diagrammatically, and highlights the scope of each 

chapter, its context and the links between the chapters and the respective research 

questions.
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Figure 1.2: Structure of the Thesis
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Chapter VI
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•Results of hypotheses testing

Chapter VII.1
Research Conclusion

VVUVIUUtilj,
•Discussions of research findings
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1.4 R e s e a r c h  C o n t r ib u t io n

Broadly, this research aims to provide a better understanding of Multimodal Transport 

and behavioural logic in emerging economies, with a particular focus on Thailand, as 

well as to identify the roles of commercial and behavioural criteria in an international 

transport operation. The core of the research is based on perspectives of Thai shippers. 

In detail, using a combination of theoretical and practical perspectives, this research 

would like to:

• Build on theoretical foundation of Multimodal Transport;

• Develop a model to encapsulate the research questions;

• Employ advanced statistical methods to create a holistic and robust business

relationship model;

• Identify the importance of Relationship Quality and Guanxi;

• Understand the importance of Guanxi to Multimodal Transport practices.

It is hoped that this research will be of significance to academics and practitioners in 

managing transport development with regard to trade competitiveness in Southeast Asia.

• For academics, an improved understanding of links between Multimodal 

Transport Service Value, Relationships and shippers’ Business Performance 

from a Thai perspective, should emerge.

• For practitioners, the identification of the factors affecting transport operations, 

explored in this study, may stimulate more considered transport decision

making by providing a more accurate and precise framework for transport 

planning.
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C h apter  II

bo  T h e  E v o l u t io n a r y  Pa t h  o f  T r a n s p o r t  in  Th a il a n d  c #

The aim of this chapter is to present an understanding of the region of study in this 

research. Firstly, a brief background of Thailand will be presented followed by trade 

and economic development background. Secondly, trend in international trade and 

transport logistics will be examined in relation with transport practices in Thailand. 

Lastly, issues regarding with Multimodal Transport will be investigated in reflection 

with the main research objective.

2.1 Background

The introduction of China’s opening-up policies in December 1982 has created the 

potential world economic development, and improving global prosperity through the 

development of its agriculture, energy, manufacture and transport (Chen, 1996). The 

promotion of the positive economic spin-offs and market potential of the country, led to 

several foreign entrepreneurs to pour a considerable amount of trade in, in order to 

allow them to compete at an international level (Chen, 1996; Chao, et al. 2009). 

However, ever since the Asian crisis in 1997, several developing countries have been in 

an investment slump and faced several obstacles in retaining economic stability through 

trade. Unfortunately, Thailand was one of them.

As a Southeast Asia (SEA) country and founding member of ASEAN, Thailand has 

been altering its trade development towards potential market opportunities but due to 

the global recession and unsettled domestic politics in late 2008, growth domestic 

product (GDP) growth and level of foreign direct investments (FDI) plunged sharply. 

However, signs of strong recovery in trade and public investment in late 2009 have 

provided a substantial contribution to economic developments over the medium term.

As a growing economy, Thailand is located at the centre of continental Southeast Asia 

and has a landmass of 513,115 square kilometres. With Myanmar to the northwest,

1 2
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Laos to the north and northeast, Cambodia to the east and Malaysia to the south as 

bordering countries, Thailand naturally became the locational centre for several 

organisational headquarters, such as: UNFAO, UNESCAP and UNEP1. Thailand is 

home to approximately 66.29 million people2. The capital city, Bangkok formally 

known as ‘Krung Thep’, is located at the approximate geographical centre of the 

country, at the northern end of the Gulf of Thailand (Appendix A).

In the context of economic development, the level of trade in goods and services were 

heavily affected by the overall economic growth rate. Thailand enjoyed an average 

GDP growth rate of 5 per cent from 2000 until 2007. However in 2008 and 2009, the 

overall economic growth rate plummeted with a new low of -7 per cent (2008/9) since 

2000. This was primarily due to global recession and unsettled domestic politics. As a 

result, several infrastructure projects stalled, foreign investors shield away and 

consumer confidence was eroded. Some recovery since with the latest data showing a 

similar pattern has been found in the overall trade growth rate where trade also plunged 

sharply in the 2009/10 (Figure 2.1).

F ig u r e  2.1: GDP a n d  T r a d e  G r o w t h  R a t e  o f  T h a i l a n d
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Source: Adapted from Ministry o f Commerce, Thailand

1 UNFAO: United Nation Food and Agricultural Organisation, UNESCAP: United Nation Economic and 
Social Commission for Asia and the Pacific, UNEP: United Nations Environment Programme
2 Asian Development Bank, www.adb.org
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2.2 I n t e r n a t i o n a l  T r a d e  a n d  L o g i s t i c s

With regards to the geographical position of the country, Thailand has been trying to 

position itself as one of Asia’s major trading hubs. Thailand is a manufacturing-based 

country where 34 per cent of its exports are dedicated to manufacturing activities. 

According to NESDB (2007), strategic development initiatives are currently positioned 

in the logistics development strategy plans which aimed to transform Thailand as 

Indochina’s trade and investment centre via the establishment of world-class logistics 

systems. These will be further elaborated in the succeeding sections.

As illustrated in Figure 2.2, logistics cost accounts for an average of 18.7 per cent of the 

Thailand’s GDP. In comparison with other developing countries, Thailand had out 

performed China by 3 per cent but under performed India by 5 per cent (Figure 2.3). 

One of the reasons why the Thai government has been struggling to reduce logistics 

costs are mainly due to the increase in fuel price, congestion in major ports, insufficient 

port capacity and lack of competitiveness in rail and maritime transport (UNESCAP, 

2007; 2008). Even so, it is very difficult to quantify the total cost of each type of model 

but needless to say, road haulage carries more social cost (but offers greater value) than 

rail haulage. Therefore, with much dependency on road haulage, reduction in logistics 

costs will be a challenge for Thailand (Roth, 1996).

Additionally, in terms of logistics cost, Thailand exports more than it imports. 

Therefore, it sends out more shipping containers than it receives. Due to the fact that 

Thailand does not manufacture containers, the cost of shipping empty containers, which 

are included in transport cost, is 450 million US$ per annum. Although Thailand has 

not reached the level of logistics efficiency that US, Japan or India have achieved due to 

high expenditure in transport cost, the country, stated by JETRO and UNCTAD, is still 

the third most attractive FDI location in Asia and the optimal location for establishing a 

production/sale base (Sopadang, 2007).

1 4
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F ig u r e  2.2: T h a il a n d ’s  L o g is t ic s  C o s t  t o  GDP (1999-2007)
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F ig u r e  2 .3: L o g is t ic s  C o s t  a s  a  P r o p o r t io n  o f  GDP in  S e l e c t e d  C o u n t r ie s

Thailand

Source: NESDB (2007)

In terms of Thailand’s main trading partners, US, Japan and China are the top three, 

together accounting for 31.65 per cent of exports and 37.68 per cent of imports (Figure 

2.4). Characteristics of these goods range from automobile parts and machineries to 

commodity and fashion goods, which denote Thailand as one of the world’s highest 

automotive export countries along with other manufacturing of electronic goods.
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According to Table 2.1, majority of trade are computer parts, machineries and 

automobile-related goods which represent an approximate total share of 21.85 per cent 

in export and 27.53 per cent in import. As a manufacturing-driven country, similar ratio 

of imports and exports in computer parts, machinery and automobile-related goods 

could be found. For years, as one of Asian’s leading mechanical part assembler, 

Thailand has proven its level of craftsmanship in several types of products. Large 

portion of imports are characterised as parts which are used in manufacturing assembly 

lines in which are later exported to other countries as finished products or sub-assembly 

parts. Serving as the gateway to Southeast Asia and Greater Mekong Subregion3 (GMS), 

Thailand is committed to liberalise its trade within ASEAN. Ever since Thailand joined 

the ASEAN Free-Trade Agreement (AFTA) in 1995, a considerable amount of 

investment has been made with high promising returns in investment.

In comparison with other SEA countries, Thailand was the most favoured developing 

country of investment. According to Figure 2.5, ever since 2001, Thailand had enjoyed 

a stable growth of FDI. Even though there was a marginal shrinkage of investment in 

2008, due to global recession and political instability, the introduction of Common 

Effective Preferential Tariff (CEPT) scheme in 2010, under which tariff rates of 

approximately ten thousand items have been reduced to between 0 and 5 per cent, has 

given Thailand many opportunities to attract more investments. At a regional level of 

FDI, Singapore and Thailand are considered the ‘advanced’ economies in the region, 

closely followed by Malaysia, Vietnam and Indonesia, and the rest are still far behind 

(Figure 2.5). As an emerging country, transport logistics has always been a critical 

ingredient in uplifting its economic status. With the introduction of Multimodal 

Transport, Thailand has been adopting this particular system to proliferate its trade in 

the global market (UNCTAD, 2008).

3
GMS comprises Cambodia, Lao People’s Democratic Republic, Myanmar, Thailand, and Viet Nam, as 

well as Yunnan Province and Guangxi Zhuang Autonomous Region of the People’s Republic of China.

1 6



2  ■  THE EVOLUTIONARY PATH OF TRANSPORT IN THAILAND

F ig u r e  2 .4: T h a il a n d ’s  T r a d in g  P a r t n e r s

I m p o r t
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Top 10 Exports in Percentage*
Data Processing Machines 10.40
Motor Cars & parts & accessories 7.22
Precious Stone & Jewellery 6.82
Electronic Integrated Circuits 4.23
Refine Fuels 3.49
Rice 3.32
Iron & Steel & products 3.25
Polymers o f Ethylene, etc 2.93
Rubber products 2.91
Chemicals 2.90
Note:* In terms o f Value
Source: Ministry o f Commerce, Thailand

Top 10 Imports in Percentage
Crude Oil 14.15
Machinery & parts 9.20
Electrical Machinery & parts 7.09
Chemicals 6.60
Electrical Circuit Panels 6.08
Iron & Steel & products 5.32
Computer & Accessories & parts 5.16
Precious Stone & Jewelleiy & Gold 3.58
Other Metal Ores 3.55
Vegetables and vegetable products 2.72
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F ig u r e  2.5: N e t  F l o w  o f  FDI in  SEA
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2 .3  R o l e s  o f  M u l t im o d a l  T r a n s p o r t  in  T h a il a n d

The importance of Multimodal Transport in the SEA region was initially highlighted by 

UNESCAP in 1959, with the aim to increase facilitation of trade and tourism 

(UNESCAP, 1996). According to Multimodal Transport Handbook (UNCTAD, 1995), 

the term ‘Multimodal Transport’ system has been defined as “the carriage o f goods by 

at least two different modes o f transport on the basis on a Multimodal Transport 

contract from a place in one country at which the goods are taken in charge by the 

Multimodal Transport Operator (MTO) to a place designated for delivery situation in a 

different country”. The role of the MTO is signified with responsibility of transport 

activities and coordination between shippers and consignees to ensure continuous 

movement of the goods in a most effective manner (Banomyong and Beresford, 2001). 

In Thailand, the tern ‘Multimodal Transport’ is commonly used to describe the carriage 

of goods by at least two different modes of transport where one operator, known as the 

MTO, assumes liability for the carriage of goods under one underlying contract 

(Banonyong, 2000; Vipamaneerut, 1998). The definition will be further reviewed in 

Chapter 3.
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According to the Thai Ministry of Transport (MOT)4, the concept of Multimodal 

Transport is seeing greater use in supporting national development for integration, 

convenience and efficiency of transport services. Realising the need to meet the 

challenge of reducing logistics cost, the government seeks to promote the usage of rail 

and waterway transport in cost and energy saving. The main principles and 

developments that have been appointed by the MOT to safeguard the benefits of 

domestic shippers are (i) to emphases the improvement of existing infrastructure 

network, (ii) to support efficiency by the development of the production and service 

base, and (iii) to promote Multimodal Transport activities.

In the case of the institutional framework for Multimodal Transport, an official draft of 

the ASEAN Framework Agreement on MT or known as ASEAN MT (adapted from 

UN MT convention in 1980) was proposed in 2000 by the Transport Ministers at the 6th 

ASEAN Summit and was officially signed in 2005 by the 10 member states5. According 

to SLA (2008), the main objectives to the MT Agreement were (i) to provide the 

minimum requirements for registration of ASEAN MTOs, (ii) define the liability and 

limit of liability of MTOs and consignors and (iii) to unify the legal principles to 

institutionalise Multimodal Transport operations in ASEAN. The formality of the 

ASEAN MT Agreement was to impose significant impact on ways how Multimodal 

Transport business is done, aiming to increase efficiency and reduce cost for MTOs 

(SLA, 2008). At present, according to Thai International Freight Forwarders 

Association (TIFFA), there are 64 MTOs providing Multimodal Transport logistics 

services in Thailand and 27 of them are multinational logistics companies. Domestically, 

Thailand is very much depended on road transport in term of physical movement of 

goods. Since 1999, 87 per cent of freight movements are by road transport (Figure 2.6 

and 2.7). According to Roth (1996), 89 per cent of global freight tonne miles are done 

by road. This applies to Thailand as well.

4 www.mot.go.th
5 Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippines, Singapore, 
Thailand and Vietnam
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F ig u r e  2 .6: D o m e s t ic  M o d a l  S h a r e  in T h a il a n d *, 2009
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F ig u r e  2 .7: In t e r n a t io n a l  M o d a l  S h a r e  in  T h a il a n d , 2 0 0 9
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2.3.1 In l a n d  R o a d  C o r r id o r s

Infrastructural wise, Thailand has a good connectivity in terms of its road network; 

approximately 98.5 per cent of total roads are paved and 62,000 kilometres of two and 

four lane highways, connecting major transport terminals and provincial capital with 

Bangkok, are in place (TSG, 2007; World Bank, 2007). According to Table 2.2, 28 per 

cent of paved networks are expressways, which are significantly lower than Malaysia
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and Singapore (85 and 97 per cent respectively). However, when observing the distance 

in kilometres, Thailand has a greater intensity of usage of its road network which serves 

approximately 1.52 billion metric ton-kilometres per year.

T a b l e  2.2: R o a d  N e t w o r k  S t a t is t ic s  in  S e l e c t e d  SEA c o u n t r ie s

Cambodia Malaysia Singapore Thailand Vietnam
Paved Network (Km) 35,769 46,260 3,073 225,623 93,300
Express ways (Km) 4,165 39,647 2,988 62,985 23,418
Cargo (TMT) 100 1,417,00 4,760,000 1,522,198 103,584
Trucks & Buses 9,005 618,066 128,115 566,794 8,114
Note: Km-Kilometres, TMT- Thousands Metric Ton-Kilometres
Source: Compiled from ASEAN Secretariat (1999) & Britannica World Annual Data 2000

As for international haulage, approximately 4.53 per cent of freight trade is performed 

by road. Referring to the geographical characteristics of Thailand, cross-border trade 

activities through road haulage could be found in between Thailand, Myanmar, Lao 

PDR and China (Kunming). The two main cross-border road corridors are Route 

number 3 West (R3W) and Route number 3 East (R3E) which extends to Myanmar and 

Laos, respectively (Appendix A). This particular trade corridor is known as the North- 

South Economic Corridor6 (NSEC). As Kunming-Bangkok subcorridor are portrayed as 

a land bridge in between southern China PRC and other GMS countries, significant 

changes of modal shift will affect Multimodal Transport operations of the region. For 

the Kunming-Bangkok subcorridor, two routes currently connect the cities by road as 

follows:

• R3W: Bangkok -  Chiang Rai -  Mae Sai -  Keng Tung -  Mong La -  Menghi -  

Yunjinghong -  Kunming,

• R3E: Bangkok -  Chiang Rai -  Chiang Khong -  Hoeuy Xay -  Luang Namtha -  Bo 

Ten -  Bo Ham -  Kunming.

The important points here are: (i) the vast majority of internal freight goes by road; (ii) 

international freight is by sea and; (iii) little land trade.

6 The NESC is an initiative programme to support economic development of the GMS strategic 
framework. The corridor runs between Bangkok (Thailand) and Kunming (China PRC), Haiphong 
(Vietnam) and Kunmong, and Nanning (China PRC) and Ha Noi (Vietnam).
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According to Banomyong (2007), infrastructural links are critical pillars for logistics 

development in these countries. However, due to lack of infrastructure support and high 

border crossing charges, R3E and R3W corridor are currently under-utilised. In terms of 

cost, it was found that approximately 60 per cent of costs are incurred at border crossing 

and transit fees without any material movement of goods (Banomyong, 2008). 

According to ADB (2008), shippers and transport operators are reluctant to use R3W,
n

due to political uncertainty, poor road quality and the high transit fee in Myanmar . This 

has clearly shown that transport cost, even though a critical component in the 

subcorridor cost, is not the biggest cost factor when implementing trade through R3E 

and R3W (Banomyong, 2008). However, with the completion of the road route between 

Houay Xay and Bo Ten in Lao PDR and the bridge construction between Chiang 

Khong and Houay Xay, potential increase of trade and reduction in cost through 

utilisation of R3E route is expected (ADB, 2008).

High logistics service cost remain as a critical issue in fostering trade in the NSEC 

corridor. It is noteworthy that the effectiveness of the cross-border trade is heavily
o

dependent on the cost and time factor. With the Cross Border Trade Agreement 

(CBTA), which came into force at the end of 2003, it was hoped that border crossing 

costs and times will gradually be reduced (Banomyong, 2008). An example of border 

trade between Thailand and other selected NESC countries is given in Table 2.3.

T a b l e  2.3: B o r d e r  T r a d e  V a l u e  B e t w e e n  T h a il a n d  a n d  S e l e c t e d  NESC
COUNTRIES
From: To: 2005 2006 Change in %
Chiang Rai Myanmar 91.7 96.0 +4.69
(Thailand) Lao PDR 43.2 39.6 -8.33

China (Kunming) 120.3 119.6 -0.58
Note: * in million o f US Dollar
Source: Department o f Foreign Trade, Thailand.

7 Transit fees in Myanmar can reach 90% of the value of goods transported.
8 The CBTA is a regional transport and transit agreement that is supposed to facilitate the movement of 
people, freight and vehicles within the GMS. One of the CBTA’s main contributions is the requirement 
for single-stop inspections at border-crossings. Single-stop inspection will reduce cost and time during 
border crossing.
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2.3.2 In l a n d  R a il  C o r r id o r s

In the theory of Multimodal Transport competition, rail transport may be considered as 

a possible alternative for trucking for particular bulky products such as cement and 

agricultural goods (Hayuth, 1987). Alternative routes would balance the competing 

priorities in transport development which would contribute to the reduction of transport 

cost on a long-term commercial basis (UNESCAP, 2007). However, due to poor rail 

conditions and services in Thailand, observed by World Bank (2007), only 1.66 and

0.81 per cent of domestic and international freight volume respectively are transported 

through rail haulage (Figure 2.6 and 2.7). The railway network in Thailand is solely 

administered and operated by a state-owned rail operator under the name, State Railway 

of Thailand (SRT). The rail network extends from Chiang Mai (Northern Thailand) to 

Sungai Kolok (Southern Thailand) and Ubon Ratchathani (Eastern Thailand), covering 

approximately 4,044 kilometres. Details of the rail network statistics are provided in 

Table 2.4.

T a b l e  2.4: SRT R a il  N e t w o r k  S t a t is t ic s

Units 1998 2003
Total Network Km 4,044 4,044
Main Lines Km 2,344 2,344
Secondary Lines Km 1,624 1,624
Single Lines Km 3,892 3,892
Passenger Travel MPK 11,014 10,251

Break down of Single Lines (SRT)
Eastern Line Km 266.77
Southern Line Km 1159.04
To Ban Phachi Line Km 89.95
Northern Line Km 751.42
North-eastern Line Km 266.28
Nong Khai Line Km 621.10
Ubon Ratchathani Line Km 575.10
Note: Km-Kilometres, MPK-Million o f passengers per kilometre 
Source: TSG (2007)

In terms of rail freight, it was found that for domestic movement, large volumes of 

goods are accounted for by Bangkok and its surrounding industrial estates for transit 

and international export. As for intermodal linkages between rail and road transport, 

freight can be transferred at Bangkok Port, Laem Chabang Port and Inland Container 

Depot (ICD) Lad Krabang (Characteristics of this ICD will be described in the next 

section).
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F ig u r e  2 .8: R a il  N e t w o r k  in  T h a il a n d
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According to Figure 2.8, the rail linkages in Thailand are not intensively connected with 

each other. If an all-rail operation is to be performed from the Northern line to 

Northeastern line, goods are required to be consolidated at Bangkok station (Central rail 

hub). For example, if passengers or freight are to be transported from Chiang Mai 

(Northern Thailand) to Nong Khai (Northeastern Thailand), the person or goods would 

need to be intermodally transferred at Central station in Bangkok. Furthermore, the 

network does not cover the country’s production base. According to World Bank (2007), 

only 47 out of 76 provinces are covered and each different line is different by track

2 4



2  ■  THE EVOLUTIONARY PATH OF TRANSPORT IN THAILAND

configuration and rail widths. Due to lack of expansion in rail network9 and poorly 

maintained rail tracks, the service is not reliable enough to compete with road haulage.

F ig u r e  2 .9: C h a r a c t e r is t ic s  o f  F r e ig h t  C a r g o  by  R a il , T h a il a n d
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Figure 2.9 shows the characteristics of main goods carried by rail. In terms of 

international rail freight, Thailand is linked with its neighbouring countries such as Lao 

PDR via Nong Khai station, Cambodia via Aranyaprathet station and Malaysia via 

Padang Besar and Sungai Kolok station. According to SRT, approximately 83.93 per 

cent of rail freights are bounded for ports and ICDs. Within that, about 94.92 per cent of 

the 82.54 per cent of freights are containerised cargoes which are characterised as 

intermodal transfers between Laem Chabang Port and Lad Krabang ICD. This shows 

the level of intensity and importance of intermodal rail services in between ports and 

ICDs. According to TSG (2007), a proposed rail network such as the Kunming- 

Singapore all-rail corridor, a 5,500 kilometres which runs through Malaysia, Thailand, 

Vietnam and Myanmar, would play a significant role in transport efficiency among the 

ASEAN countries. The Chinese government has already started the construction of the 

eastern line connecting Kunming to the Vietnamese border, however due to insufficient 

investment fund from related ASEAN countries, the completion of the network has 

been postponed (TSG, 2007).

9 There has been little to no expansion o f rail networks since 1998.
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2.3.3 M a r it im e  T r a n s p o r t

In terms of international trade, Thailand is very dependent on maritime transport 

corridors because it serves about 90.61 per cent of all import and export activities 

(Figure 2.7). In 2008, more than 3.1 million TEUs are exported through maritime 

corridor with approximate value of 12 billion USS. According to the Port Authority of 

Thailand (2011), the centre gravity for international trade in Thailand is pulled by Hong 

Kong and Singapore, which represents main gateways for international trade in 

Southeast Asia.

In terms of Multimodal Transport network, road and rail haulage is the most common 

option in moving containerised cargoes to port terminals for deep-sea transport 

operation in Thailand. The two main ports are Bangkok Port and Laem Chabang Port. 

Bangkok port is operated by Port Authority of Thailand with a capacity of 15 berths 

with cargo throughput of 17,767,818 tonnes in 2008 and Laem Chabang Port is 

operated by a group of private investors with a capacity of 18 berths with cargo 

throughput of 44,352,430 tonnes in 200810.

With concern over the port traffic and container congestion, an ICD, Lad Krabang, was 

located on the outskirts of Bangkok with direct linkage via rail and road services. 

According to Beresford and Dubey (1990), an ICD is sometimes referred to as a ‘dry 

port’, which functions as a specific site to which imports and exports can be consigned 

for inspection by customs and can be specified as the origin or destination of goods in 

transit with documentations such as Multimodal Transport bill of lading (B/L). The 

capacity of the Lad Krabang ICD is designed to handle approximate 1 million TEU per 

annum. The rail intermodal link, operated by SRT, operates a direct rail link of 113 

kilometres to Laem Chabang port. The operation of Lad Krabang is also under the 

supervision of SRT.

According to Thai Marine Department, rail services in between these two locations are 

responsible for 25 per cent of containers handled at the Laem Chabang Port. However, 

comparing with road transport, rail transport is not considered as reliable as road 

transport. From a shippers’ and operators’ perspective, the main problem with the rail

10 Port Authority of Thailand, www.port.co.th
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linkage between Laem Chabang Port and Lad Krabang ICD lies on its unreliability, lack 

of punctuality and cost similarity to road services. Observed by TSG (2007), this 

particular linkage faces frequent train delays leading to missed sailings and frequent 

occurrences of accidents, including derailing. Therefore, road services between Lad 

Krabang and Laem Chabang are preferable to rail linkages.

As an alternative to deep sea shipping and road haulage, another primary network that 

connects Thailand with Myanmar, Lao PDR, Cambodia and China is the GMS Inland 

Waterway Transport (IWT) corridor. Due to the importance of bulk cargoes in SEA 

countries, IWT is well fitted in the framework, which provides a cost-efficient and 

environmental sustainable solution. IWT is used for intraregional trade between 

Northern Thailand, Myanmar, Lao PDR, and Kunming (Southern China) but due to a 

combination of low speed and shallow draft, freight volumes are rather limited.

2.3.4 Inland W aterway Transport Corridors

The IWT of the GMS extends form Chiang Khong (Thailand) to Jing-Hong (Kunming, 

China) via Lao PDR and Myanmar, covering approximately 2,000 kilometres but only 

1,300 kilometres is navigable during January to April (TSG, 2007). Currently, there are 

two main harbours which serves the GMS corridor namely; Chiang Saen and Chiang 

Khong. Chiang Saen has an average of 800,000 tonnes of cargo throughput per year, 

while Chiang Khong only has an average of 20,000 tonnes of cargo throughput per 

year11. Another important river in Thailand is the Chao Phraya River, which serves 

mostly passenger transport. The river begins at Ping and Nan River at Nakhon Sawan, 

runs through Bangkok and exits to the Gulf of Thailand. The geographical location of 

Thailand’s main ports and the GMS corridor is illustrated hereunder (Figure 2.10).

However, at present, due to nonreadiness of certain ASEAN Members, there is little to 

none integrated transport or logistics systems in place. Despite the presence of a number 

of physical Multimodal Transport corridors available to shippers, the GMS corridor was 

found as an alternative for implementation of the ASEAN Framework Agreement on 

MT through the GMS Cross-Border Trade Agreement sponsored by the Asian 

Development Bank or known as ADB (ASEAN, 2002; SLA, 2008).

11 Marine Department, http://www.md.go.th/, Thailand
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F ig u r e  2.10: T h a il a n d ’s  M a in  P o r t s  a n d  G M S  C o r r id o r
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2.3.5 A i r f r e i g h t

While air cargo accounts for the smallest modal share of domestic freight in terms of 

physical volume, a considerable amount of investment in air transport has been 

witnessed. For example, the recent built airport in Thailand, Suvamabhumi, offers 120 

airplane parking bays, capacity for handling 76 flight operations per hour and 3 million 

tonnes of freight cargoes per year12. In terms of modal share, approximately 0.01 per 

cent of domestic freight and 0.18 per cent of international freight are performed by air 

transport (Figure 2.6 and 2.7). In terms of physical volume, this is a diminutive share 

when compared with road haulage in domestic freight and maritime transport in

12 Airports of Thailand, www.airportthai.co.th/, Thailand
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international freight. Nonetheless, by certain measures, e.g. control tower height and 

length of terminal building, Suvamabhumi is the world’s number one airport. The 

statistics themselves mean little, but the expression of intent by the Thai government 

signals its desire to be a leading air hub in Asia.

According to Thai Ministry of Commerce, approximately 80 per cent of exports in 

electronic parts are performed through air haulage. Regarding to the value of air freight, 

approximately 6 billion US$ worth of electronic parts where traded via air freight in 

2009. Airport operations in Thailand are operated by state owned enterprise under the 

name of Airports of Thailand Public Company Limited (AOT). According AOT, 

Thailand has five main international airports (Suvamabhumi, Bangkok, Chiang Mai, 

Chiang Rai, Hat-Yai and Phuket) and 56 other regional airports serving only domestic 

routes13. In 2008, AOT handled 110 schedules airlines, which could be divided into 97 

for passengers with cargo combination airlines, and 13 pure cargo airline operators 

(AOT, 2008). Despite the various available airlines services offered in these airports, 

the national carrier for Thailand is Thai Airways International (THAI). Other than 

freight cargo services provided by THAI, international players such as DHL and FedEx 

also provides Multimodal Transport door-to-door services via air freight.

T a b l e  2.5: A ir  F r e ig h t  S t a t is t ic s  o f  T h a il a n d  in  2008*

2007 2008 Change in %
Bangkok 1,232,473 1,195,666 -2.99
Chiang Mai 22,869 21,249 -7.08
Hat Yai 9,591 10,614 10.67
Phuket 18,004 17,660 -1.91
Chiang Rai 2,741 2,429 -11.38

Total 1,285,678 1,247,618 -2.96
Note: * Inbound and outbound freight in kilo-tonnes 
Source: AOT (2008)

Table 2.5 shows a marginal decrease in air freight traffic in 2008. This was due to high 

oil prices which rose dramatically and hit the highest record in the first half of 2008, 

and to the global downturn. Several airline companies suffered from ever-rising 

operation costs and decline in profitability. Furthermore, in the second half of the year 

2008, the economy was badly hit by the spreading of financial crisis in the US, which 

had caused airline companies to lay off their employees and travellers to cancel their

13 Registered airports in International Civil Aviation Organization (ICAO) and the International Air 
Transport Association (IATA).
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trips for reasons of saving expenditures (AOT, 2008). As 88 per cent of scheduled 

airlines are passenger and cargo combination airlines, a decrease in passenger transport 

will normally be paralleled by a decrease of air freight cargoes. The global financial 

crisis and the dramatic increase of oil price had pushed the operational cost of airline 

companies to the peak.

2.3.6 S u m m a r y  o f  M u l t im o d a l  T r a n s p o r t  in  T h a il a n d

Consistent trade statistics in terms of volume remain as a very difficult goal in 

illustrating the background of Thailand. According to UNESCAP (1997), in some part 

of the world, trade data is preserved only in monetary terms. Another difficulty that has 

challenged many researchers is the variety of trade forms. Especially in cross border 

trades, where several forms of trade are generally undertaken informally. In a formal 

trade, transactions are conducted through proper customs procedures under government 

rules, regulations and supervision, whereas informal trade involves transactions that 

may bypass or evade these procedures.

From a shipper’s perspective, choice of domestics transport is very limited due to lack 

of infrastructural connectivity and services. Other types of inland transport, such as rail 

and IWT cannot compete with road haulage in terms of cost and flexibility. Observed 

by the World Bank (2007), Thai authorities have paid less attention to IWT, due to its 

small share of domestic freight when compared with sea freight. In 2009, the Royal 

Thai government announced plans to spend up to 100 billion baht (approximately 3 

billion US$) investing in five double-track rail routes. However, criticised by Thai 

logistics experts, it would not be worthwhile if the State Railways of Thailand cannot 

upgrade its service quality. As a result, rail is not widely used for either passengers or 

freight. With the current climate of global trade competition, the National Economic 

and Social Development Board (NESDB) had addressed the challenges in logistics and 

transport cost reduction could be overcome through integration of Multimodal 

Transport operation (NESDB, 2007). An assessment of SEA transport infrastructure 

reliability is presented in Table 2.6.
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T a b l e  2.6: A s s e s s m e n t  o f  SEA T r a n s p o r t  I n f r a s t r u c t u r e  R e l ia b il it y

Road Port IWT Railway

Laos Fair/Poor Poor Fair/Poor N/A
Myanmar Poor Poor Fair Fair
Thailand Good Fair Fair Good
Vietnam Fair/Poor Fair Fair Fair
Source: Adapted from Banomyong (2007)

2.4 T h a il a n d ’s  T r a d e  a n d  L o g is t ic s  D e v e l o p m e n t  I n it ia t iv e s

Despite the dramatic change in the Thai economy and the impact of foreign FDI, 

several trade and logistics development initiatives has brought down many trade 

barriers with the aim to increase shippers’ performances in a micro level and global 

trade competitiveness in a macro level. Under the trade development initiatives, 

Thailand has been consistently pushing itself to gain its share of the world export 

market through establishment of bilateral agreements as well as regional free trade 

agreements with its trading partners. In 2009, Thailand has concluded basic trade 

agreements with Bahrain, India, China Peru and BIMST-EC 14 , concluded 

comprehensive trade agreements with Australia; and comprehensive trade agreements 

under negotiation with US, Japan and New Zealand. Other corporate strategies, such as: 

ACD, ACMECS, ARF, OECD, UNCTAD, WTO, ASEAN, AFTA, APEC15 and GMS 

have also been established to govern these domestic trades and import/export activities. 

In terms of logistics development initiatives, the Royal Thai government has geared 

itself to establish a world-class logistics system to support Thailand as Indochina’s trade 

and investment centre (NESDB, 2007). To support the statement above, two main 

objectives have been put forward:

1. To enhance trade facilitation with the aim of increasing cost efficiency, 

customer responsiveness and reliability and security.

2. To create added value for the logistics and other supporting industries.

Despite the level of the logistics development initiatives, key considerations of both 

objectives strongly reflect the shippers’ need to elevate their performance in the current

14 BIMST-EC: Bangladesh, India, Malaysia, Burma, Sri Lanka, Bhutan and Nepal
15 ACD: Asia Cooperate Dialogue, ACMECS: Ayeyawady - Chao Phraya - Mekong Economic 
Cooperation Strategy, ARF: Asian Resource Foundation, OECD: Organisation for Economic Co
operation and Development, UNCTAD: United Nation Conference on Trade and Development, WTO: 
World Trade Organisation, APEC: Asia-Pacific Economic Cooperation
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competitive global market. The aim of increasing cost efficiency, customer 

responsiveness and reliability, security and value are, with slight variation, embedded in 

the core of all shippers’ business strategies. These two objectives are divided into five 

logistics develop strategies, which are: (i) business logistics improvement, (ii) transport 

and logistics network optimisation, (iii) logistics service internationalisation, (iv) trade 

facilitation enhancement and (v) capacity building. According to Table 2.7, the 

importance of cost and time reduction, understanding of logistics, value and efficiency, 

highlighted by the government, are at heart, socially and economically desirable in all 

transport and trade-related activities (Melumad and Ziv, 2004).

2.5 T h a il a n d ’s  T r a n s p o r t  D e v e l o p m e n t  I n it ia t iv e s

In terms of transport development, issues related to optimisation have been frequently 

discussed. According to NESDB (2007), key transport and logistics network 

optimisation objectives have been ambitiously laid out to accelerate trade and transport 

operation efficiencies. These objectives were:

(i) To save energy,

(ii) To integrate multimodal networks and

(iii) To build seamless connectivity.

The potential strength of these transport and logistics development initiatives lies

primarily in the possibility that the government could offer in confronting the concerns 

and interest of shippers. According to TSG (2007) and Roth (1996), road haulage has 

always been the dominant mode of transport in Thailand. In the current era of trade 

competitiveness, this has always been an inevitable bottleneck in an attempt to lower 

overall transport cost. In order to minimise the dependency of road transport, three key 

development initiatives has been geared to promote other transport mode types 

(Railway system and waterway transport) and to increase regional connectivity.
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T a b l e  2.7: T h a il a n d ’s  L o g is t ic s  D e v e l o p m e n t  S t r a t e g y _______________________

Strategic Agenda   Major Strategies__________________
• To encourage business in agricultural, industrial and service sectors.
• To implement sophisticated logistics-management techniques and 

logistics/transportation software.
. .  Business Logistics • To promotion of better understanding among business owners of the 

Improvement value o f logistics management, logistics best practices and
information technology.

• To support development of logistics for supply-chain optimisation 
by which the movement o f goods can be tracked.

KPI o Lower logistics cost o Greater understanding o f  the importance
o Increase number o f  logistics service o f  logistics.

providers or service values _ o Greater customer responsiveness
•  To develop an integrated logistics network, both locally and

^  , internationally.
Transport and ^  ,

B) Logistics network * support the management o f transport energy-saving for cost
Optimisation reduction.

• To develop new trade lanes to the Middle East, Africa and Europe 
via Thailand’s Andaman Sea.

KPI o Reduce transport time o Companies enjoying lower logistics costs
o Lower investment cost relative to sales revenues

D)

• To promote investment in the businesses o f logistics service 
providers.

• To support joint ventures and strategic alliances between Thai
Logistics service Logistics service providers and foreign small or medium sized

C) Internationalisation service providers.
•  To caters for the specific needs in local businesses.
• To promote multimodal transport services and transport-insure 

service for local and international merchandise to reduce operating 
costs.

KPI o Increasing number o f  logistics service o Increase the sale revenue o f  logistics-
providers service providers

o Increasing co-operation among 
businesses

• To develop e-logistics and Single Window Entry into a central 
system in order to provide import/export and logistics services.

Trade Facilitation • To improve taxation system and to reduce customs-clearance 
Enhancement procedures.

• To promote e-Commerce businesses with the aim o f reducing 
documentation and information delivery cost.

KPI o Less processing time fo r  documents o Lower distribution cost fo r  Thai shippers
o Lower transaction cost o Setting up standardisation with regard to
o Reduce time fo r  intermodal transfer data sharing
o __Reduce cost fo r  intermodal transfer o Lower total export costs

• To provide training to personnel in both the production sector and 
the logistics-service industry.

E) Capacity Building * To suPPort the collection and development o f logistics-related data
for both at the macro and the business levels.

• To support the official establishment o f the system for coordinating 
and monitoring policy.

KPI o To produce over 385,000 logistics o Increase number o f  research papers into
personals and 1.370 trainers/lecturers importing logistics efficiency,
by 2011. o Establishment o f  a data system which

o Increase the number o f  education manages the country’s logistics system,
institutes offering logistics courses.

Note: KPI: Key performance indicator 
Source: Interpret from NESDB (2007)
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Table 2.8: Thailand’s Key Initiatives in Transport Network Optimisation

Railway System________________ Waterway Transport___________Regional Connectivity
• Construct double track on • Modernising seaports at • Supporting transport

the Eastern Route. Lang Chabang Port and linkages with neighbouring
• Procuring additional Bangkok Port (e.g. e-port countries

locomotives and pallets. by e-toll, e-gates). • Establishing new trade
• Proceeding the organisation • Constructing public river lanes to the world market.

re-engineering programme piers.
of the State Railway of •  Preparing a terminal for
Thailand coastal ships at Lang

Chabang Port
•  Reducing port charges for

coastal shipping
Note: For 2007-2011
Source: Adapted from NESDB (2007)

In comparison with other SEA countries, Thailand has been pouring large amounts of 

investment into improving transport infrastructure and services. According to 

UNESCAP (2009), Thailand represents the highest investment and maintenance 

expenditure on transport infrastructure in SEA with the highest return of value-added in 

transport and storage (3.9 as a percentage of GDP and 8 as a share of GDP, 

respectively). Table 2.9 shows the contribution of transport to the economy and society 

in terms of the value-added of transport and storage sector as a share of GDP in selected 

countries of SEA.

T a b l e  2.9: In v e s t m e n t  a n d  e x p e n d it u r e  o n  t r a n s p o r t  in f r a s t r u c t u r e

COMPARED TO VALUE-ADDED OF TRANSPORT SECTOR
Investment and maintenance expenditures Value-added o f the transport and

Countries on transport infrastructure as a percentage storage sector as a share of GDP
of GDP

Cambodia 1 7
Singapore 0.9 6.3
Thailand 3.9 8
Source: UNESCAP (2008)

With flexibility of mode choice, the implementation of Multimodal Transport will have 

a direct impact in reducing trade barriers. Especially within a developing country, 

Multimodal Transport enables economies-of-scale within a transport system to be 

gained through productive configurations of mode flexibility (Banomyong and 

Beresford, 2001). The Multimodal Transport terminology will be thoroughly examined 

in the succeeding chapter as appropriate.
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2.6 S u m m a r y

This chapter has illustrated the general background of Thailand with particular 

emphasis on its economy, roles of Multimodal Transport and, trade and logistics 

development initiatives. As an emerging country, Thailand is well positioned as one of 

the top-leading manufacturing countries with particular strengths in textiles, apparel and 

assembly operations. Apart from the economic status the country, Thailand has 

attracted several non-government organisations in establishing global headquarters due 

to its advantage in centrality of geographical location in Southeast Asia. This has 

benefited the reputation of the country which allows Thailand to develop its role in the 

international arena. However, several unresolved issues relating to domestic politics 

from late 2008 have hindered its international reputation and most importantly, its 

logistics and transport developments.

With the intensity of trade competitiveness in the global market, implementation of 

tariff reduction through the CEPT mechanism has stimulated foreign investors to invest 

in the country. Furthermore, in the effort of cooperating international trade strategies, 

Thailand has been involved with several international organisation bodies. According to 

NESDB (2007), Thailand has aimed to ‘establish a world-class logistics system’ 

through proliferating its logistics facilities and technology infrastructure, and to assure 

faster and higher freight handling capacity. With the incorporation and promotion of 

Multimodal Transport, the Royal Thai government believes that it will be one of the 

main catalysts in removing trade barriers and boosting the competitiveness of 

international trade activities. However, not to hinder the progressiveness of its trade 

developments, obstacles in improving freight logistics services while reducing logistics 

cost would still be remain as major challenges in uplifting trade performance.

Apart from the importance of cultivating trade and logistics activities through 

development of Multimodal Transport platforms, seamless business collaborations 

between shippers and MTOs are critical in the improvement of logistics management 

and operations. Under the condition of its high transport and inventory carrying cost, 

securing and sustaining trade with international partners would be unavoidable in the 

long-run. According to Gibson, et al. (2002), the importance of collaboration by 

eliminating non-value adding activities and/or forecasting requirements more 

effectively had embarked mutual benefits for both shippers and MTOs. However, when
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dealing with collaboration, relationships are to be observed due their indispensable 

nature and their impacts on performance. Moreover, it has been observed that the 

concept of relationship in an oriental country, such as Thailand, is different from the 

Western countries. This chapter has illustrated the Thai logistics and transport 

background based on economic and trade initiative developments. With the particular 

aim to examine the impacts of Multimodal Transport Service Value and Relationship on 

shippers’ business performance, a critical literature review will be conducted in the 

following chapter.
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C hapter  III

k> T h e  C o n c e p t  o f  M u l t i m o d a l  T r a n s p o r t  o s

The previous chapter illustrated the transport and trade industry in Thailand. The 

purpose of this chapter is to present a critical review of previous works related to the 

Multimodal Transport Service Value. Regarding the research framework proposed in 

Chapter 1 and the indication of research background in Chapter 2, the two main 

research components which the research fits into the existing body knowledge are 

Multimodal Transport Service Value and Relationship. The concept of Relationship 

will be reviewed in Chapter 4. This chapter is structured into three sections. The first 

section begins with a review of the Multimodal Transport theory, which provides the 

fundamental ground for this research. Underpinning the original definition from UNMT 

convention, the terminology has evolved from a regional context to a global scale. The 

second section is to provide an understanding of the key perspectives of the Multimodal 

Transport system and the responsibilities of Multimodal Transport Operator. The final 

section examines the importance of Multimodal Transport Service Value and to clarify 

its components from the transport and logistics related literature.

3.1 T h e  C o n c e p t  o f  M u l t im o d a l  T r a n s p o r t

The ‘Multimodal Transport’ concept can be defined as the combination of various types 

of transport modes used in a national or international transport operation, in which 

provides door-to-door services, under the responsibility of one single transport operator 

(UNCTAD, 1995; 2001). Practically, this particular concept is not new and may even 

have been practiced long before the introduction of this terminology. According to 

Woxenius (1998), the early form of combining transport modes dates back to Roman 

times where horses and carriages were the primary form of interchangeable transport 

modes. An effort of introducing adequate legal framework for Multimodal Transport 

operation was found in the work of ‘International Code of Affreightment’ in the early 

1910s. However, during that time, transportation was considered as a segmented
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industry based on unimodal operation and contracts. It was not until the introduction of 

large-scale containerisation in the 1970s, did Multimodal Transport gain considerable 

momentum (Faust, 1985). According to Muller (1995), only 1 per cent of world 

containerised cargo was moved intermodally under a through bill of lading in 1979. 

Today, most containerised cargo does.

Until the introduction of containerisation in the 1960s, physical movement of goods had 

been through evolutionary changes of innovation in an attempt to achieve efficiency 

and effectiveness (Hayuth, 1987). However, based on the emergence of driving forces 

such as technology, economy, regulation, social environment and business 

competitiveness, the complexity of transport operations has driven the need to introduce 

a more structured concept. This in turn brought with it a terminology which would 

encapsulate the key considerations of transport practices and which would be agreed 

upon at an international level (Hayuth, 1987; UNCTAD, 1993). As a component of 

international trade, Multimodal Transport has generated considerable commercial 

values for shippers in comparison to other alternative transport systems. According to 

Campisi and Gastaldi (1996), Banomyong (2000), SLA (2008), and Islam, et al. (2008), 

some of its many advantages are:

• Reduction of time, risk of lost or damaged goods through a planned and 

coordinated single transport operation,

• The establishment of a seamless communication link maintained by single 

Multimodal Transport Operator,

• Increase market access opportunity through speedy transfer and transit time,

• Reduction of multiple documentation,

• Cost saving through possible reduction of freight rate,

• Minimising confusion through a single point of contact (the Multimodal Transport 

Operator),

• Ultimately, an improvement in the competitive position of companies in the 

international market place,

• Different solutions can be easily benchmarked for performance,

• and Reduction in energy used, thus provides environmental and social benefits.
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According to these inherent benefits, it is clear that Multimodal Transport has the 

potential in providing numerous commercial advantages for shippers, consignees and 

freight forwarders. Needless to say, it is an integrating tool in offering shippers a great 

choice of cost control, flexibility, competition, reliability and a one-stop service (Islam, 

et al. 2005). The distinguished features of the Multimodal Transport concept are: 

combination of various types of transport modes, international transport operation and 

responsibility of one single operator. In order to capture the breadth and depth of the 

concept, a critical review regarding to key characteristics of Multimodal Transport, will 

be structurally presented below.

3.1.1 M u l t im o d a l  T r a n s p o r t  a s  C o m b in a t io n  o f  M o d e  C h o ic e

The ‘Multimodal Transport’ terminology was first coined by the United Nations 

Convention on Trade and Development (UNCTAD) on International Multimodal 

Transport of Goods in 19801, which authoritatively defines the term as:

“... the carriage o f goods by at least two different modes o f  transport on 

the basis o f a multimodal transport contract from a place in one country at 

which the goods are taken in charge by the multimodal transport operator 

to a place designated for delivery situated in a different country (UNCTAD, 

1981).”

With the introduction of containerisation in the 1960s, introduced by the founder of 

Sea-Land Inc, Mr. M. Mclean, the innovativeness of combining sea and land transport 

strategies with implementation of standardised cargo from through dedicated 

infrastructures such as cell-guides for container sliding and stowing from rail into the 

ship’s hold has stimulated growth in international trade (UNCTAD, 1993). According 

to the WORKPORT model, cargo forms have been through a schematic transitional 

process from the 1960s to 2000s (Beresford, et a l 2004). As the cargo form has been 

shifted from break bulk cargo to bulk, unitised and containerised cargo, trading volume 

has risen dramatically over the past 50 years. Prior to the WORKPORT model, the 

UNCTAD Three Generation Port Model categorised the dramatic changes into ‘clear

1 United Nations Conference on a Convention on International Multimodal Transport, held at Geneva 
from 12th to 30th November 1979 as the first part o f the session and the resumed session was from 8th to 
24th of May.
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slice’ of generations. For example, the general break-bulk cargo was identified as the 

‘first generation’ cargo while containerised cargo was revealed as the ‘third generation’ 

cargo. However, it was argued by Beresford, et al. (2004) that, the categorisation of 

cargoes through so-called ‘generations’ of development does not accurately reflect 

reality2 (Beresford, et al. 2004). Rather, it is suggested that cargo handling methods 

evolve gradually and steadily in accordance with need and situations; unlike container 

shipping, which has for decades developed along the time of successive distinctive 

ever-larger ships (‘generations’), port developments are not so clear cut.

The introduction of containers had enabled global reach through increase in trade 

volume with increase of operational efficiency, which ultimately enables Multimodal 

Transport to be applied in most international transport operations (Cullinane, et al.

2005). Thus, according to Van Schijndel and Dinwoodie (2000), developments of 

standardised units including containers, with the characteristic of ease of transfer, 

favour Multimodal Transport. In the context of cargo movement, other systems which 

shares similar feature of combination of transport modes in Multimodal Transport are 

Through Transport systems, Combined Transport systems and Intermodal Transport 

systems. For the past fifty years, these terminologies have been widely practiced and 

applied in the identification of specific operation systems used in a particular operation. 

Prior to United Nation’s formalisation of Multimodal Transport in 1980, the 

terminology has gone through several stages of changes before it obtained its official 

status by UNCTAD/ICC in 1992. In principle, these conventions aimed to provide a 

clear definition of the terminology, documentation, liability of the Multimodal 

Transport operator, liability of the consignor, claims and actions, supplementary 

provisions, and customs matters (Boyd, 1979). These transport terminologies are still 

applied in regards to geographical characteristics, infrastructures and regulations 

differences. Figure 3.1 illustrates the evolution of ‘Multimodal Transport’ terminology 

in relation to other previous terminologies taking a chronological approach.

2 For example, the Associated British Ports’ port o f Grimsby and Immingham handle large volumes of 
cargo from all three generations.
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F ig u r e  3 .1 : D ia g r a m  o f  C h r o n o l o g ic a l  T r a n s p o r t  D e v e l o p m e n t
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(Segmented Transport)
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T ra n s p o rt(1985)

Time line: 1 9 2 0 s ---------------► 1950s - ►  1960s 1970s 1980s Today

Source: Adapted from Wong (1997); Banomyong (2000)

D e f in it io n s

Transport terminologies such as ‘Through Transport’, ‘Combined Transport’, 

‘Intermodal Transport’ and ‘Multimodal Transport’, has been widely used in context of 

cargo movement through flow of traffic, which in some cases share similar meanings 

such as the movement of goods by more than one mode of transport and a through 

freight rate (Banomyong, 2001). In this research, literature regarding passenger 

transport has been excluded because of the fundamental difference between passengers 

who move themselves and goods which need to be moved (Bontekoning, et al. 2004). 

For the sake of clarity, terms of some key components and systems that are encountered 

in this thesis are described as below.

T h r o u g h  T r a n s p o r t

According to HMSO (1966:1), ‘Through Transport’3 has been defined as “the methods 

o f distribution and transport, which give through flow o f traffic, from the point o f origin 

to the final point o f destination, with minimum transhipment and delay” There is no 

specific identification of transport modes involved through the process but it identifies 

the emergence of the concept of unit-load movement and ICDs. Another distinguishing 

characteristic is the use of standardised documents, such as the Through Bill of Lading, 

along the transport journey.

3 HMSO (1966) publication “Through Transport to Europe”, P.l
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C o m b in e d  T r a n s p o r t

The term ‘Combined Transport’, defined by the International Chamber of Commerce 

Rules (Banomyong, 2000) as “the carriage o f goods by at least two different modes o f  

transport, from a place at which the goods are taken in charge situated in one country 

to place designated for delivery situated in a different c o u n tr y The various transport 

modes combine to enable goods to be transported by sea, inland waterway, air, rail or 

road. In a combined transport system, there are no indications of the characteristics of 

the cargo goods but a single document method of ‘Combined Transport Bill of Lading’ 

are utilised to facilitate the movement of goods. According to Lowe (2006), the term 

‘Combined Transport’ is often confused with the term ‘Intermodal Transport’ as both 

are involved with combinations of transport modes. Traditionally, the term ‘Combined 

Transport’ involves road-rail transport rather than other combinations of transport 

modes. According to ECMT (2000), combined transport is a means of shifting traffic 

off the road with an aim to achieve sustainable mobility. Regarding to 1975 ICC Rules 

for Combined Transport, the 1992 UNCTAD/ICC Rules have now replaced these terms 

as Multimodal Transport (Banomyong, 2000).

In t e r m o d a l  T r a n s p o r t

The term ‘Intermodal Transport’ or communally known as ‘Intermodality’, was defined 

by Hayuth (1987) as “the movement o f cargo from shipper to consignee by at least two 

different modes o f transport under a single rate, through-billing, and through liability. ” 

The purpose of the concept was to further imply the cooperation and coordination 

throughout the entire transport chain in the most cost- and time-effective manner. In 

comparison with ‘Combined Transport’, intermodal transport draws a wider application 

in other possible combinations of transport modes rather than just road-rail (Lowe,

2006). Based on Terminology on Combined Transport (UN/ECE, 2001), the difference 

between intermodal and combined transport lies on the operational aspect of the 

handling of the goods4.

Other definitions for intermodal transport are found with slight differences from each 

other. According to Banomyong (2000), the European Conference of Ministers of

4 “Combined Transport” is defined as “intermodal transport where the major part of the European journey 
is by rail, inland and waterways or sea and any initial or final legs carried out by road are as short as 
possible.”
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Transport (ECMT) and European Committee for standardisation (CEN) defines the 

term as “the movement o f goods in one and the same loading unit or vehicle which uses 

successively several modes o f transport without handling o f the goods themselves in 

changing mode” In 2001, corresponding to United Nations’ definition of Multimodal 

Transport, the UN/ECE5 adapted the ECMT and CEN definition of intermodal transport 

as “a system o f transport whereby two or more modes o f transport are used to transport 

the same loading unit or truck in an integrated manner, without loading or unloading, 

in a door to door transport chain. ”

In North America, the term Tntermodality’ has been accepted as the science that deals 

with the movement of goods between and among various mode of transport6. For Lowe 

(2006) the terminology refers to the utilisation of two or more ‘suitable’ modes in 

forming an integrated transport chain, which is aimed to achieve operational efficiency 

and cost-effectiveness in delivery of goods in an environmentally sustainable manner 

from their point of origin to their final destination. Similarly, D’Este (1996) also refers 

to intermodal transport as a framework of multiple perspectives (technical, legal, 

commercial and management) for moving goods from door-to-door using more than 

one mode of transport. However, he emphasises that intermodality is more of a service 

rather than a technology where attentions should be drawn towards the facilitation of 

the ‘soft’ aspects of transport. On the other hand, according to Murphy and Daley 

(1998), the terminology is defined as a process rather than a framework or concept.

Furthermore, other authors define the terminology on the basis of specific combinations 

of modes such as rail-road and vice versa (Taylor and Jackson, 2000; Nozick and 

Morlock, 1997; Evers, 1994; Harper and Evers, 1993; Spasovic and Morlock, 1993; 

Marlow and Boeme, 1992). It has been found that these authors share a common 

understanding of its fundamental nature in involvement of various modes. However, 

there has not been standard definition for intermodal transport. These definitions differ 

in the type of characteristics and relationships that authors find relevant in serving the 

purpose of one’s own research (Bontekoning, et al. 2004).

5 UN/ECE: United Nations Economic Commission for Europe
6 Mahoney J.H. (1985) “Intermodal Freight Transport”, P.l
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M u l t im o d a l  T r a n s p o r t

Unlike intermodal transport, the definition of Multimodal Transport is more settled but 

less explored. With regards to the usage of the terminology, coined by the United 

Nations Convention on International Multimodal Transport of Goods in 1980 

(UNCTAD, 1981), other academic authors (Schijndel and Dinwoodie, 2000; 

Banomyong, 2000; Beresford, 1999; Rodrigue, 1996; Hayuth, 1987) defines the 

terminology as involvement of cargo movement through the usage of combination of 

modes from shipper to consignee under a single rate, with through billing and through 

liability in providing door-to-door services. In the current and recent literature, 

therefore, various definitions of Multimodal Transport have been found as presented in 

Table 3.1.

According to Table 3.1, the first part of the definition shares the same understanding 

among different authors in the involvement of the movement of cargo from origin to 

destination using two or more different modes. Therefore, when dealing with 

Multimodal Transport, the ability to design and provide combination of mode choice 

has been agreed upon all authors listed above. It is interesting to note that transport 

terminology between Multimodal and Intermodal Transport shows great similarities in 

terms of its definition and functions. Due to their similarities, the term is often used 

interchangeably by several academic authors (Goh, et a l 2008; Lowe, 2006; Rodrigue, 

2006; Arnold, et al. 2004; Rondinelli and Berry, 2000; Rodrigue, 1996; Hayuth, 1987).

The second part of the definition draws the difference by the use of one single 

Multimodal Transport operator (MTO) under a single Multimodal Transport contract. 

The functions of the MTO will be thoroughly explained in section 3.1.3. Referring to 

Table 3.1, it is worth noting that while all authors agreed on the involvement of 

combination of mode choice, 7 out of 16 authors included the feature of Multimodal 

Transport contract or MTO within their definition. Reflecting on the terminology of 

Multimodal Transport, it was found that authors who excluded the evolving nature of 

‘Multimodal Transport contract’ or ‘Multimodal Transport operator’ generally uses the 

term Multimodal Transport and Intermodal Transport interchangeably. Therefore, 

according to the above literature review, one of the key characteristics in distinguishing 

multimodal and intermodal transport in the context of transport are the arrangement of 

MTO under one single Multimodal Transport contract.
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T a b l e  3 .1 : D e f in it io n s  a n d  I n t e r p r e t a t io n s  o f  M u l t im o d a l  T r a n s p o r t

A p p l ie d  in  t h e  L it e r a t u r e  I n  a p p r o x im a t e  c h r o n o l o g ic a l  o r d e r

Authors Date Definitions

UNCTAD 1980

... means the carriage of goods by at least two different modes of 
transport on the basis o f a multimodal transport contract from a place in 
one country at which the goods are taken in charge by the multimodal 
transport operator to a place designated for delivery situated in a 
different country.

Faust 1985 Defined as the transport o f goods by at least two different modes of 
transport on the basis o f a single multimodal transport contract.

Hayuth 1987
...as the carriage o f goods by at least two different modes of transport on 
the basis of a multimodal transport contract from a place in one country 
at which the goods are taken in charge by multimodal operator to a place 
designated for delivery that is situated in a different country (UNCTAD, 
1981).

McKinnon 1989 Where more than one mode is used on a single journey...under the
control of a single agency, they can be regarded as a single composite 
mode.

Rodrigue 1996 The usage of containers shows the complementarily between freight 
transportation modes by offering a higher fluidity to movements and a 
standardization of loads (Mahoney, 1985).

Kindred and 
Brooks 1997

...carry goods by at least two different modes o f  transport and to assume 
responsibility for the complete performance o f the agreed move by the 
multimodal transport operator.

Wood 1998
A series of interconnected commercial arrangements that bring together 
some or all of the following parties: shipper; banker; insurer; freight 
forwarder; terminal operator; carrier; and consignee.

Beresford 1999 The ability of other modes, especially rail, to compete with road 
transport over medium to long distances.

Banomyong 2000 Where the carrier organising the transport takes responsibility for the 
entire door-to-door transport and issues a multimodal transport 
document.

Rondinelli and 2000

Is a process of transporting freight ‘by means o f a system of 
interconnected networks, involving various combinations o f modes of

Berry transportation, in which all the component parts are seamlessly linked 
and efficiently coordinated’ (Boske, 1998).

Van Schijndel 
and Dinwoodie 2000 Multimodal transport involves the movement o f cargo from shipper to 

consignee using two or more different modes under a single rate, with 
through billing and through liability (Hayuth, 1987).

Islam, et al. 2005

Multimodal Transport includes carriage by at least two different modes 
and international multimodal transport covers the door-to-door
movement of goods while under the responsibility o f single contract 
(UNCTAD, 2005).

Lowe
2006 The use o f variety o f different transport modes for the movement of 

unitised freight from its place of origin to the final destination.

Qu and Chen 2008
... are those in which two or more different transportation modes are 
linked end-to-end in order to move freight and/or people from point of 
origin to point of destination.

Goh, et al. 2008
...the use of more than one mode of transport to move freight without 
the actual handling of goods.

Paixao-Casaca 
and Marlow 2009

...seamless integration of transport modes in offering door-to-door 
transport services.

Source: Compiled from Literature
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Anther key difference found in between Multimodal and intermodal transport is the 

common use of cargo types in a transport operation. According to TRB (1998), Murphy 

and Daley (1998), Taylor and Jackson (2000), Slack (1996), Spasovic and Morlock 

(1993), Evers (1994) and Nozick and Morlok (1997), containerised goods are, by 

definition, considered as the main form of cargo when dealing with intermodal transport 

operation. As for Multimodal Transport, little to no specific cargo forms have been 

mentioned (UNCTAD, 1981; 2001; Banomyong, 2000; Beresford, 1999; Kindred and 

Brooks, 1997). Based on this, it could be argued that it is insufficient to solely use this 

key feature in identifying a particular transport system in a specific operation. However, 

this could be used as a ‘check-lisf to distinguish the key differences in a specific 

operation.

The ‘intermodal transport’ terminology is arguably a more ‘mature’ concept in both 

definition and practice when compared with the ‘Multimodal Transport’ terminology. 

Due to the late introduction of Multimodal Transport in the early 1980s, the intermodal 

transport terminology has been used and practiced for almost a century. According to 

Hayuth (1987), characteristics of providing combinations of modal choice in both of the 

concepts are virtually identical to each other. However, it should not be used in an 

interchangeable manor due to its distinguishing features in a transport operation and 

chronological difference in the introduction of these two terminologies.

According to Wong (1997), the implementation of EDI or other information 

technologies used for ensuring a seamless flow of information in between all intermodal 

transfer points has became a necessary component in a Multimodal Transport operation. 

This is considered as a support for MTO in achieving single Multimodal Transport 

document for shippers. According to Hayuth (1987) and Chao and Beresford (2009), 

roles of information and communication have been tremendously intensified in 

temporal and spatial terms in which embrace the need for higher synchronisation of 

cooperation and coordination within the operation at all levels.

According to SLA (2008), various types of transport documents might be involved in an 

intermodal transport operation, depending on how the responsibility of the entire 

transport chain is shared. In Multimodal Transport, the operator organises the entire 

transport journey and takes the responsibility for the entire process through a
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Multimodal Transport document. The intermodal transport terminology features more 

on the operational aspect of transport research, whereas Multimodal Transport deals 

greatly with regulation and control in providing clarification of legal liabilities and 

responsibility of involving parties (UNCTAD 1992, Wong 1997). A suggested ‘Block 

Diagram of the Transport Systems’ is provided to illustrate the similarities and 

differences between them as presented in Figure 3.2.

F ig u r e  3 .2 : S u g g e s t e d  B l o c k  D ia g r a m  o f  T r a n s p o r t  S y s t e m s
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Source: Adapted and developed from Wong (1997)

In terms of transport research, it must not be omitted that these two terms are greatly 

similar in its operational value. Even though very few literatures has discussed the 

differences in between these two concepts, based on their founding nature of functions 

and practicality, a replacement of intermodal transport to Multimodal Transport would 

be possible but in the long term. Due to the evolving nature of academic research, it is 

very difficult to encapsulate a complete definition of ‘Multimodal Transport’, as new 

roles are constantly being engaged within the concept itself and 25 years of further 

evolution have taken place since this observation. According to Faust (1985), 

Multimodal Transport has become a mandatory application in connecting both 

developed and developing countries together. However, it must be acknowledged that 

these two terminologies should not be used in an interchangeable manor.
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3 .1 .2  M u l t im o d a l  T r a n s p o r t  a s  a n  I n t e r n a t io n a l  T r a n s p o r t  O p e r a t io n

As one of Multimodal Transport’s key characteristics, the terminology is generally used 

in an international transport operation where goods are physically moved from one 

country to another under an agreed framework of negotiation. According to the 

definition from United Nations Convention on International Multimodal Transport of 

Goods 1980 (UNCTAD, 2001), goods are transported on the basis of a Multimodal 

Transport contract from a place in ‘one country’ at which the goods are taken in charge 

by the MTO to a place designated for delivery situated in a ‘different country’.

Stated from the ASEAN Framework Agreement on Multimodal Transport (ASEAN, 

2005), the application of terms such as: ‘Multimodal Transport’, ‘Multimodal Transport 

Operator’, ‘Multimodal Transport Contract’ or ‘Multimodal Transport Document’ are 

recognised as ‘international’ in nature. Similarly to UNCTAD’s Implementation of 

Multimodal Transport Rules document, prepared by UNCTAD secretariat in 2001, the 

Multimodal Transport terminology is proposed as a framework of uniformities in legal 

perspective of international movement of goods from individual, regional and 

subregional intergovernmental bodies (UNCTAD, 2001). With the momentum of large- 

scale containerisation in the late 1970s, the increasing complexity of transport 

arrangements through involvement of multiple unimodal operators has driven the need 

for a uniform international legal framework such as the Multimodal Transport 

convention (UNCTAD, 2003; Faust, 1985).

Multimodal Transport operations could be seen as compositions of numerous stages of 

unimodal transport, such as maritime (sea and coastal), inland (waterway, rail and road) 

and air, where each of these is subjected to a dedicated mandatory international 

convention or law (UNCTAD, 2001). International conventions applicable to unimodal 

transport are provided below.
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T a b l e  3 .2 : I n t e r n a t io n a l  C o n v e n t io n s  G o v e r n in g  T r a n s p o r t  o f  G o o d s

Maritime Transport
• International Convention for the Unification of Certain Rules of Law Relating to 

Bills of Lading, 1924 (Hague Rules);
• Protocol to Amend the International Convention for the Unification of Certain 

Rules Relating to Bills of Lading 1924, (Hague/Visby Rules) 1968;
• Protocol Amending the International Convention for the Unification of Certain 

Rules of Law Relating to Bills of Lading, 1924, as Amended by the Protocol of 
1968, 1979;

• United Nations Convention on the Carriage of Goods by Sea, 1978 (Hamburg 
Rules).

Inland Transport
• Road: Convention on the Contract for the International Carriage of Goods by Road 

(CMR) 1956.
• Rail: Uniform Rules Concerning the Contract for International Carriage of Goods 

by Rail (CIM), Appendix B to the Convention Concerning International Carriage 
by Rail (COTIF), May 1980.

• Rail: Protocol to amend CIM-COTIF, 1999.

Air Transport
• Convention for the Unification of Certain Rules Relating to International Carriage 

by Air (Warsaw Convention), 1929;
• The Hague Protocol, 1955;
• Montreal Protocol No. 4, 1975;
• The Montreal Convention, 1999.

Source: UNCTAD, 2001

From Table 3.2 it can be seen that each different transport mode is unique in provision 

of governance when dealing with international transport operations. Differences in 

liability issues and legal value might vary from country to country (UNCTAD, 2001). 

Therefore, in support of Multimodal Transport operation, qualification of the MTO is 

very critical in achieving a particular Multimodal Transport operation (SLA, 2008).

Despite the various types of transport modes used in an international transport operation, 

characteristics of transport mode trade-offs are to be considered in the management of 

an international transport operation. Leveraging the trade-off at the optimal point is 

critical in achieving an ‘ideal’ Multimodal Transport operation. According to 

McKinnon (1989), a generic list of factors affecting choices of mode in freight transport 

can be generated. He suggests that they can be categorised as types of factors under
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3  ■  THE CONCEPT OF MULTIMODAL TRANSPORT

traffic-related, consignor-related and service-related. Based on these fundamental 

factors, Beresford, et al. (2007) has applied them in the analysis of transport trade-offs 

through a general portrayal of key dimensions such as: volume, value, weight and 

urgency, within which the level of importance varies in accordance to distance (Figure

3.3). This approach enables the attribute of respective modes to be viewed along a 

continuum such that one method of carriage can be seemed to become more or less 

competitive against another.

F ig u r e  3 .3 : T r a n s p o r t  M o d e s  a n d  T r a d e - o f f s  F o r  F r e ig h t  C a r r ia g e
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In the context of international transport operations, classic measures of generic trade-off 

variables, as presented in Figure 3.3, have been widely applied in several academic 

studies with regard to Multimodal Transport corridors. For example, Banomyong and 

Beresford (2001) presented routeing options from Vientiane (Lao PDR) to Rotterdam 

(Netherlands) using the Beresford Cost Model which presented the trade-offs between 

commercial factors such as cost, time and distance. Similarly in Banomyong (2004), 

various international routeings from Lao PDR to Marseilles (France) are presented 

under the Multimodal Transport operation concept. It is worth noting that for land

locked countries such as Lao PDR or Mongolia, a Multimodal Transport network can 

be readily used in the implementation of efficient freight movement solutions 

(Banomyong and Beresford, 2001; Beresford, et al. 2007).
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Other than international corridors (i.e. Europe to Asia or Europe to Africa), regional 

Multimodal Transport corridors in areas such as Pacific Asia, Europe and Southeast 

Asia are also found in the literature. For example, in the work of Rodrigue (1996), he 

focused on the feasibility of running Multimodal Transport systems in the Pacific Asia 

region (Thailand, Japan, South Korea, Taiwan, Indonesia, Singapore and Malaysia). He 

found that an uneven distribution of economic and transport activities exists along the 

corridors, which had led to inequalities of competitive advantage and thus affects 

economic productivity. Nevertheless, when dealing with Multimodal Transport, it 

should be recognised by implication as ‘international’ in nature, and it must cater for 

these inequalities.

3 .1 .3  M u l t im o d a l  T r a n s p o r t  a s  R e s p o n s ib il it y  o f  O n e  S in g l e  O p e r a t o r  

Regarding the phenomenon of globalisation, the adaptation of new technologies has not 

only increased the effectiveness of transport operations, but also provided new business 

opportunities such as online procurement from one remote area to another. Taking into 

account the variety of cultures, languages, policies, regulations and commercial 

practices at each end of the trade, the complexity of assembling a seamless international 

transport operation has presented serious challenges for shippers in the commercial 

market. As one of the unique properties of Multimodal Transport, an MTO acts as a 

principle and therefore as a ‘carrier’ of goods by one or more modes of transport from 

origin to destination. Where tramping is involved, origins and destinations become 

mixed in a complex series of pickups and drop-offs with vessel or vehicle fill 

maximising largely driving the system. According to UNMT (1980), an MTO is defined 

as:

“Any person who on his own behalf or through another person acting on his 

behalf concludes a multimodal transport contract and who acts as a 

principle, not as an agent or on behalf o f the consignor or o f the carriers 

participating in the multimodal transport operations, and who assumes 

responsibility for the performance o f the contract”.
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In this context, ‘Multimodal Transport Contract’ is referred as a:

“...contract whereby a multimodal transport operator undertakes, against 

payment o f freight, to perform or to procure the performance o f 

international multimodal transport”.

According to Banomyong (2000), an MTO will issue one transport document for the 

shipper, including invoice for freight charges and a guarantee for the transit time. Later, 

the MTO concludes a number of sub-contracts with individual carriers (i.e. rail 

operators, shipping lines, port authorities, terminal operators, etc.) in configuration of 

the most efficient and effective transport chain. The sub-contracts will be entitled under 

MTO’s own name and not that of the shipper or the consignee. In the design and 

planning of a Multimodal Transport operation, a qualified MTO would be reliant on the 

analysis of a transport system which envisages the following characteristics (Manheim, 

1979; Banomyong, 2000):

• Multimodal: covering various types of transport modes.

• Multi-sectoral', encompassing the problems and viewpoints of government, 

private industry and the public.

• Multi-problem: rules, regulations, and policies to customer service levels and 

financial and economic feasibility.

• Multi-analysis: utilisation of analytical findings in the support of one or more 

proposed solutions.

• Multi-disciplinary: involvement of theories and methods of engineering, 

economics, operations research, political science, psychology, other natural and 

social science, management and law.

Regarding these characteristics, an MTO will be able to use an integrated approach in 

operation, management and control of traffic, in order to achieve a shorter but reliable 

delivery from origin to destination (Banomyong, 2000). With the development of 

communication technology (i.e. EDI and Internet), uniform commercial practices such 

as trading terms, letters of credit, and Multimodal Transport documents has brought 

ease for MTOs to resolve conflicts such as: culture, language, policy, regulation and
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commercial practices in trade (Murphy and Daley, 2000; UNCTAD, 2003). 

Furthermore, according to UNCTAD (2003), shippers and consignees prefer to deal 

with a single individual (MTO) who arranges for the transport chain to perform a door- 

to-door service and who assumes responsibility throughout.

F r e ig h t  F o r w a r d e r  a n d  M u l t im o d a l  T r a n s p o r t  O p e r a t o r

In a Multimodal Transport operation, the MTO is often regard as a freight forwarder 

(FF)7 who uses his or her abilities and expertise to ‘link’ various sectors of a transport 

chain through transport documents (i.e. multimodal bill of lading) for the entire carriage 

(Lowe, 2005). According to SLA (2008), there are some overlapping properties of the 

responsibilities in between MTOs and FFs but they are not identical to each other.

According to Murphy and Daley (2000), an FF is recognised as an international trade 

specialist in providing various functions to facilitate the movement of cross-border 

shipments. An FF is considered as an individual or a company which has the ability to 

offer ‘one-stop’ logistics services through various value-added activities such as: 

payment of freight charges, tracing an expediting shipments, and making routeing 

recommendations (Pope and Thomchick, 1985; Murphy and Daley, 1995). In colloquial 

terms, they are usually small to medium-sized ‘shipping companies’ with particular 

expertise on a particular corridor (Markides and Holweg, 2006).

The scope of services provided by the FF include but are not limited to: advising on 

transportation and distribution, arranging cargo insurance on behalf of customers, 

assisting with documentation for import and export, cargo consolidation or unitisation, 

warehousing, transhipment and on-carriage of cargo, and arranging collection of cash- 

on-delivery charges (Murphy and Daley, 2000).But an FF is not personally liable for his 

or her service. Unlike an MTO, an FF acts only as agent for shipper or carrier to 

connect the shipper with the carrier (SLA, 2008).

7 Freight forwarder is sometimes called an international forwarding agent, foreign freight forwarder, 
freight broker, freight agent or Ocean Transport Intermediary (OTI).
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T a b l e  3.3: F r e i g h t  F o r w a r d e r  v s  M u l t i m o d a l  T r a n s p o r t  O p e r a t o r

Roles FF MTO
Acting as an agent on behalf of the shipper of the goods or the carrier. y ✓
Acting as a contracting carrier and assuming carrier liability while not 
performing the carriage himself. S y
Acting as the performing carrier. y y
Enter into a contract for carriage and insurance. y
Accept delivery of goods. ✓ ✓
Effect physical delivery such as providing storage and packaging. y y
Ensure the safety of goods while in his possession. y y
Prepare documentation. y y
Ensuring correctness and accuracy of necessary multimodal transport sdocumentation*.
Assumes all liability from the time he takes delivery of goods until the goods y
are delivered to the consignee named in the transport document.
Ensuring that his standard trading terms and conditions are understood and yaccepted by customers and sub-contractors.
When operating warehouses or delivery services, ensuring that adequate
security measures have been implemented to guard against theft, fire and 
other causes of loss or damage to cargo.

“ y

Responsible for the satisfactory performance8 of his part of the contract - y
Note: *Not necessary but could be offered by FF as optional services. 
Source: UNMT (1980); SLA (2008)

Referring to Table 3.3, it is clear that there are some overlapping characteristics of an 

FF and an MTO. According to SLA (2008), an FF has the option to evolve as an MTO. 

In the recent past, traditional FF usually offered value-added services such as customs 

clearance, logistics management, information handling and special freight handling for 

a particular niche freight service market on a particular corridor (Chandler, 1994). 

According to Markides and Holweg (2006), recent volatility of freight forwarding 

industry, such as the ever increasing demand for mode, time and cost flexibility, has 

resulted in major consolidation and restructuring of the industry and has forced some 

FF companies to become ‘extinct’ or to be taken over by larger freight companies. 

Others have re-orientated their business.

As FFs are considered as service providers, it is not necessary for them to acquire any 

form of infrastructure to operate the business. FF could sub-contract transport 

companies’ equipments or facilities and combine them together to satisfy customers’

8 Satisfactory Performance: is the minimum requirement MTO in receiving goods in good order and 
condition and delivers them, in the same order and condition as received, to the named consignee of the 
goods, within the prescribed transit time, including any planned connections, as he was engage to do. 
Ideally, there should be no delay, not even at transshipment points (SLA 2008).
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need. With the breaking down of international trading barriers, an increase of 

opportunities from global sourcing, off-shoring, and growing domestic demand in 

emerging markets has benefited several FFs. However, at the same time, it also 

increases the market competition through larger liner shipping or logistics companies 

who offer a wider coverage of services compared with small to medium sized FF 

companies. The FF would need to specialise a certain niche in the freight service 

market to increase the likeability of industry survival. With the impact of globalisation 

and constant changes of the market demand, the role of the FF has evolved (SLA, 2008).

When an FF acts as a principle, assuming full responsibility under a transport contract 

through utilisation of its own equipment, they could be classified as an MTO (SLA, 

2008). When an FF becomes an MTO, his or her control over the transport operation 

(choice in routeing, rates and carriers) and scope for profit are increased, as well as his 

responsibilities and liabilities (SLA, 2008). Another foreseen benefit for FF to become 

MTO is the ability to centralise decision making process which provides the operator 

with flexibility to match shippers’ changing requirements such as geographic markets, 

competitor strategies, production cost (especially fuel), and transport technology 

(Whitehurst, 2005). According to the ICC rules, an MTO can determine their own 

standard terms and conditions of business and, therefore, liability (Faust, 1985; SLA, 

2008). There are two main types of MTOs namely:

• Fleet-Operating Multimodal Transport Operator (FO-MTO) and

• Non-Fleet-Operating Multimodal Transport Operator (NFO-MTO).

Traditionally, FO-MTOs are usually ship-owners or air-carriers who only carry cargo 

from terminal-to-terminal (i.e. port-to-port). However, due to the current 

competitiveness of the freight market and the introduction of containerisation, many 

operators have extended their services from terminal-to-terminal to door-to-door. MTOs 

do not necessary have to own or operate all types of modes of transport (i.e. air, sea, 

road, rail) but arrangements have to be made for shippers by sub-contracting that 

particular segment (SLA, 2008). Examples of this type of FO-MTO are Hapag-Lloyd, 

DHL, Evergreen Shipping, Maersk and FedEx.
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The NFO-MTOs are transport operators who do not own large transport equipment such 

as ocean vessels or aircraft. They may possess some means of freight transport such as 

trucks but these are not generally used in long distance haulage. Inland, sea or air legs 

of the transport journey are generally achieved through sub-contracts of other transport 

companies with ownership of vessels, trains or aircraft. This particular type of MTO is 

usually classified as FF who has evolved itself to a NFO-MTO, offering MTSs, 

assuming full responsibility for implementing a legitimate transport contract, while not 

owning any means of transport (SLA, 2008). Examples of this NFO-MTO are Express 

Mail Services (EMS) and domestic post offices.

Regarding the responsibility and liability of the MTO, when the Multimodal Transport 

contract is accepted, the MTO becomes liable for loss of, or damage to, the goods only 

when the goods are under his or her care (UNMT, 1980). In comparison to segmented 

transport, the transfer of responsibility and liability only appears before and after the 

possession of the goods from both ends of the transport chain (SLA, 2008; Hayuth 

1987). The transfer of responsibility and liability from an operator’s perspective during 

a transport journey is illustrated in Figure 3.4.

F ig u r e  3 .4: S e g m e n t e d  T r a n s p o r t  v s  M u l t im o d a l  T r a n s p o r t
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The role of the MTO is signified with responsibility of transport activities and 

coordination between shippers and consignees to ensure continuous flow or movement 

of the goods along the best route by the most efficient and cost-effective manor, under 

the shipper’s requirement of delivery (Banomyong, 2000). If goods are lost, damaged or 

delayed during transport, the shipper can bring a claim against the MTO and not to sub-
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contracted transport service providers at any stage of the journey. The involvement of 

an MTO in a typical transport chain is illustrated in Figure 3.5.

F ig u r e  3.5: I n v o l v e m e n t  o f  a n  MTO in  a  T y p ic a l  T r a n s p o r t  C h a in
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The establishment of a seamless working relationship with various Multimodal 

Transport stakeholders reflects on the MTO’s service quality. Therefore, developing 

sound working relationships with these intervening parties is considered as vital in the 

movement of goods (Table 3.4). Positive relations also help the MTO remain 

competitive, for example, being able to enjoy favourable rates with carriers. These rates 

enable MTOs to be more competitive in the market (SLA, 2008). The concept of 

relationship will be further elaborated in Chapter 4.

T a b l e  3.4: M u l t im o d a l  T r a n s p o r t  O p e r a t io n  S t a k e h o l d e r s

Carriers Non-Carriers Other Parties
• Ship owners • Container terminals • Banks
• Road transport • Warehouses • Cargo and liability

operators • Container freight stations, groupage/ insurers
• Railways consolidation depots • Exchange control
• Airlines • Organisation attending to packaging, authorities
• Inland waterway Customs clearance, import/export • Port operators

transport operators formalities, foreign exchange • Customs authorities
transactions and other related • Government agencies
documentation such as trade

development boards,
health and safety
authorities

Source: SLA (2008)

Ever since the 1970s, door-to-door services have dominated the market for the delivery 

of manufactured goods. Shippers and consignees appreciated the convenience, 

simplicity, security and efficiency of MTSs and were prepared to pay for their benefits.
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Transport operators quickly recognised the market potential for integrated logistics and 

transportation systems and move decisively into providing value-added services using 

Multimodal Transport as a convenient framework (Kindred and Brooks, 1997). Value- 

added services provided by an MTO are considerably greater than traditional FF. As the 

liability of the MTO in transportation of goods increases, the flexibility of service 

functions also increases in providing a wider range of logistics services (UNCTAD, 

2003; SLA, 2008).

In summary, it is clear that the engagement of a Multimodal Transport operation goes 

beyond a simple ‘arrangement of transport modes’ to ‘an integrated approach’ in 

operation, management and control. Therefore, in the analysis of a transport system, a 

Multimodal Transport operation must not be viewed solely as a transport-oriented 

system but as an integration of social, economic and political systems of a region 

(Banomyong, 2000). In a Multimodal Transport operation, a single MTO is hold 

responsible for the entire transport journey. The competitiveness of the MTO in the 

transport service sector will depend on the intellectual experience, managerial and 

operational skills in making better use of the existing capacity and condition of each 

specific linkage of the transport chain through MTSs offered, as well as on more 

obvious elements such as speed or price.

3 .2  M u l t im o d a l  T r a n s p o r t  in  t h e  C o n t e x t  o f  S e r v ic e s

Traditionally, services provided by the MTOs are usually involved with container 

activities such as: full container load (FCL), less than container load (LCL) and 

consolidation services (SLA, 2008). However, due to market competition in the 

transport industry, these services are often insufficient. The increase of service coverage 

such as: the use of information and communication technology (ICT) and infrastructural 

capability, security and safety, facilitation, legal aspects and market access has become 

a rising phenomenon in the competitiveness of Multimodal Transport (UNCTAD, 

2003). According to Banomyong (2000), MTO’s competitiveness is highly dependent 

on his or her managerial and operational techniques in each specific transport links. 

Thus, with overlapping characteristics of logistics services, a review of MTS is 

provided hereunder with its attributes and its relation with logistics services.
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L o g is t ic s  S e r v ic e s  in  G e n e r a l

In the past, in most business-related literature, logistics operations were formally known 

as physical distribution, which focuses on the outbound side of the logistics system 

(Coyle, et al. 2003). However, as more functions have been integrated in to the 

transport process, for example: complex forms of collecting, storage, transhipment and 

value-added logistics activities, the concept itself has gradually evolved to include 

inbound flows and internal systems e.g. in a manufacturing plant or retail distribution 

centre. This increasing complexity has encouraged much greater use of information 

technology to implement sufficient control of transport operations and inventory 

management in acquiring effective and efficient results. According to Kent and Flint 

(1997), the evolution of the logistics terminology falls into six eras, namely: (i) farm to 

market, (ii) segmented functions, (iii) integrated functions, (iv) customer focus, (v) 

logistics as a differentiator, and (vi) behaviour and boundary spanning (Figure 3.6).

F ig u r e  3 .6 : E v o l u t io n  o f  L o g is t ic s  a n d  T r a n s p o r t  I n v o l v e m e n t
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......................1 ...................
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i
Military

1
In-bound and out-bound transport, 
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distribution, international combustion

Intermodal
Transport
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......... ▼ ............
Industrial
Economics

1
Total cost, systems approach, 
integration of logistics

Combined
Transport

Era 4: Customer Focus

(1970- 1985)

T
Management

Science
1

Customer service, inventory 
carrying, productivity, link node

Era 5: Logistics as a 
Differentiator

(1985 -  Present)

Information
Technology

t
Management

Strategy
. 1 .........................

Integrated supply, logistics channel, 
globalisation, reverse logistics and 
environmental logistics

Multimodal
Transport

Era 6: Behavioural and 
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(Future)

1
Marketing

1
Social Science

Service response logistics, 
behavioural aspects of interfirm, 
theory development

Current
research

Source: Adapted from Kent and Flint (1997) Wong (1997).
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From Figure 3.6, the evolutionary change of logistics has shown a similar pattern of 

change to transport. Referring to UNCTAD (2003), traditional transport services are 

often insufficient in meeting the current logistics requirement of trade. According to 

Hayuth (1987), transport has for years been classified as a sub-function of logistics. 

Schijndel and Dinwoodie (2000) addressed this, stating that the simplicity of 

transporting goods from origin to destination is no longer sufficient when dealing with a 

complete transport chain. According to Williamson et al (1990), conventional logistics 

activities could be divided into 4 functional groups namely: transportation, facility 

structure, inventory and communication and information. Along the 23 specific 

activities collected from various sources and illustrated in Table 3.5, 6 activities are 

grouped under the transportation function. Traditionally, these are general activities 

which are direct functions of physical movement. As for MTS, both similarities and 

differences could be found.

T a b l e  3 .5 : T r a d it io n a l  L o g is t ic s  v s  M u l t im o d a l  T r a n s p o r t  S e r v ic e

Functional
Groups

Traditional Logistics 
Services

(Williamson et al. 1990)

Multimodal Transport 
Service

(UNCTAD 2003; SLA 2008)

Transportation

Inbound traffic 
Outbound traffic 
International traffic 
Carrier selection 
Mode selection 
Public vs. private selection

• Route Recommendation
• Transport facilitation (Includes 

inbound, outbound and 
international traffic)

• Container Freight Stations
• Customs Liaison / Clearance

Facilities Structure

Inventory

Communication & 
Information

Warehouse management 
Warehouse planning 
Distribution centre management 
Distribution centre planning 
Plant site selection

• Terminal Recommendation
• Warehouse management

Purchasing
Raw material inventory 
Work-in-process inventory 
Parts / Service support 
Return goods handling

Return o f Leased Containers 
Packing and Loading

Salvage / Scrap disposal 
Material handling 
Packaging 
Order processing 
Demand forecasting 
Production scheduling

Full Container Load (FCL)
Less than Container Load (LCL)
Consolidation
Documentation
Booking Space
Communication
Insurance Coverage___________

Source: Adapted from UNCTAD (2003); SLA (2008); Williamson, et al (1990)
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According to Table 3.5, services provided by MTOs may vary in accordance to the 

system of administration at port area, inland terminals, modes of transport and country 

of origin / destination. This is similar to logistics services, which are also determined by 

geographical location and provider’s managerial and operational capability (Danielis, et 

al. 2005). In comparison with traditional logistics, transport and MTSs, overlapping 

properties could be found. According to UNCTAD (2003) and Hayuth (1987), other 

functions such as: facilities structure, inventory management and communication and 

information have been integrated within the MTS. Regarding the UNMT’s definition of 

Multimodal Transport, communication and information is one of the key enabler in 

providing MTS from one country to another, as Multimodal Transport contract and 

negotiation are required to be clearly stated before any actual movement of goods.

According to Banomyong (2000), Multimodal Transport is considered as an integrated 

part of the logistics service provided by the MTO. Despite the different forms of 

logistics and transport practiced today, transport decision-making elements such as 

safety and social regulating, escalating customer expectations, increased globalisation, 

improved technologies, labour and equipment shortages in MTS are dependent upon a 

set of transport service requirements, which has created “an array o f new challenges 

and opportunities in the current business environment” (Stank and Goldsby, 2000:71).

Evidence from several large liner shipping and logistics service provider companies, i.e. 

Maersk, Evergreen, Hanjin Shipping, NYK Line, P&O Nedlloyd and Yang Ming Line, 

suggests that they see themselves as Multimodal Transport providers with integrated 

logistics services activities to satisfy clients’ needs. Most importantly, such integration 

of services allows them to sustain their businesses in the competitive market (Lebedev, 

2009; Fremont, 2007). Moreover, Henstra and Woxenius (1999) has found that shippers 

generally do not specifically demand special transport modes but rather transport 

performance such as door-to-door service from the MTO. Nevertheless, these services 

might vary in accordance to geographical location-to-location, economic development 

of the country i.e. developed and developing countries, and other factors (Wong, 1997).

In relation to services provision, a firm ground of logistics literature has been 

established for the past two decades with a particular focus on cost of delivered logistics 

service and its sale/profit implications (Christopher, 1992; Kent and Flint, 1997;
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Emerson and Grimm, 1998). According to Lu (2000), the main purpose of most 

logistics research was to indicate the importance of customer satisfaction through 

implementation of logistics services which enables a company to reflect the market 

conditions and to achieve competitive advantage. As MTO is providing logistical 

services (Banomyong, 2000), logistics services will be reviewed in relation to 

Multimodal Transport. Nevertheless, these various types of value are created from 

various types of service activities. Considering the MTS as a form of service unit 

provided by the MTO, value can be considered as results of shippers’ service 

experience from discrete activities (Rutner and Langley Jr, 2000; Porter, 1985). Thus, it 

can be argued that Logistics Service Value is created through implementation of MTS 

(Figure 3.7).

F ig u r e  3 .7 : P e r c e p t io n s  o f  M u l t im o d a l  T r a n s p o r t  S e r v ic e  V a l u e

Multimodal Transport 
Service

-----------

(Im plem entation)

Logistics Service 
Value

From the shipper’s perspective, there are some overlapping characteristics of 

Multimodal Transport with in a supply-chain framework. It can be derived that the 

functions of MTS form one of the aspects playing a role in logistics and supply-chain 

management framework. Therefore, some similarities in service attributes could be 

found between them (Figure 3.8). Therefore, in this thesis, MTS will be defined as 

“integrated logistics services provided by the MTO, including transportation, facilities, 

and, communication and information functions in an international transport 

operation.” To the best of the author’s knowledge, very little research has been carried 

out in discussing MTS attributes; therefore, in order to understand the concept, a review 

of logistics and transport service attributes will be undertaken in order to understand its 

relevance and relationship to Multimodal Transport.
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F ig u r e  3 .8 : S h ip p e r s ’ P e r s p e c t iv e  o n  M u l t im o d a l  T r a n s p o r t

Supply-Chain
Management Logistics Transport Multimodal Transport (Services

Source: Adapted from Banomyong (2000)

3 .3  S u m m a r y

This chapter has discussed the distinct characteristics of Multimodal Transport which 

serve as a basis of transport system used in international transport operations. In relation 

with logistics and supply-chain management, Multimodal Transport allows service 

providers to optimise service with a consequent possible reduction of cost to the 

company and to the economy in general (Faust, 1985). Regarding other existing 

transport systems, a distinct difference which distinguishes Multimodal Transport from 

the others is its requirement to integrate policies and regulations surrounding the 

transport operations. The first and the second section of this chapter have sought to 

clarify the Multimodal Transport concept and its evolution from a segmented industry 

to an important and integrated component of global economic development. The next 

chapter will investigate the related constructs from the research question and to develop 

a conceptual model for the present study.
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Ch apter  IV

bo  Se r v ic e , V a l u e  a n d  R e l a t io n s h ip : c s  

A  C o n c e p t u a l  F r a m e w o r k

Drawing on a prodigious body of knowledge in the literature review presented in the 

previous chapter, the focus of this chapter aims to operationalise the constructs and to 

transform them into specific hypotheses. The literature review in Chapter 3 has 

addressed the foundation of Multimodal Transport Service and its relationship with 

Logistics Service Value. In this chapter, constructs drawn from the research question 

and the research framework will be examined and operationalised. The constructs are: 

Multimodal Transport Service (MTS), Logistics Service Value (LSV), Relationship 

Quality (RQ), Guawci (GX) and Business Performance (BP). This chapter is mainly 

structured into three main parts. The first part aims to conceptualise each of the 

constructs through examination of previous studies. The second part is dedicated to the 

specification and the rationale of the relationships between each construct along with 

the proposed hypotheses. These hypotheses will be built upon the nature of the 

structural relationships between MTS, LSV, RQ, GX and BP. Finally, synthesising 

from the proposed hypotheses, a conceptual model will be introduced to allow 

statistical analysis to be carried out in later chapters.

4.1 M u l t im o d a l  T r a n s p o r t  S e r v ic e

As it is clear that Multimodal Transport is providing logistics services, and several 

academic authors have been trying to provide key attribute-measures through 

investigation of product / service offerings from various types of industries. Coyle, et al.

(2003) have used the so-called seven R’s to indicate these attributes through the 

company’s ability to deliver the ‘right’ amount of the ‘right’ product at the ‘right’ place 

at the ‘right’ time in the ‘right’ condition at the ‘right’ price with the ‘right’ information. 

Noted by Mentzer, et al. (2001), the definition of logistics service varies from industry 

to industry and has changed as business environments have broadened to include
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several other operational aspects of logistics, such as packaging, third party inventory 

management, bar-coding and information and control systems. La londe and Zinszer 

(1976) relate logistics service to customer service as they are (i) activities to satisfy 

customers’ needs, (ii) performance measures to ensure customer satisfaction, and (iii) a 

philosophy of firm-wide commitment. However, it was argued by Mentzer, et al. (2003) 

that these components were focused on the provider but not on the customer. They 

believe that since logistics service is focused on customers, measurement of customers’ 

perception of value created for them by logistics will help to determine the quality of 

service provided by the firm.

In an attempt to quantify service quality, Parasuraman, et al. (1985) developed a generic 

instrument called the SERVQUAL model to allow service quality to be quantitatively 

measured. However, it was argued by Bienstock, et al. (1997) and Mentzer, et al. (2003) 

that SERVQUAL’s service dimensions (tangibility, responsiveness, reliability, 

assurance, and empathy) may not be universally applicable across different types of 

service. They believe that SERVQUAL’s emphasis is geared toward functional or 

process dimensions which do not indicate the content validity of the service quality 

construct, especially in transport. According to Bienstock, et al. (1997:34),

"... in a service context, where the service provider and the service customer 

are physically separated and the service are directed at 'things' rather than 

people, technical or outcome dimensions may be necessary for developing 

valid and reliable service quality measurement instruments. ”

Building on the previous empirical research, logistics service has been widely explored 

in terms of attributes. To the best of this author’s knowledge, little to no research has 

explored MTS attributes. Therefore, in relation with MTS attributes a list of existing 

logistics service studies are selected and examined (Table 4.1).

First of all, with international transport operations, a reputable transport company 

would be essential in proving high levels of logistics service quality to the customer. 

Among the pioneers of research in logistics service, Stock and Lambert (1992) had 

stated the potentiality of firms in becoming ‘World Class’ company through 

identifications of key attributes in logistics services. They assume that customer service
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is the major output in a logistics process in recognition of the role of logistics in 

creating a reputable firm. Through examination of the Malcolm Baldrige National 

Quality Award, 13 logistics service attributes were identified. As a result, 8 attributes 

was found to be common across all industries (Table 4.2). This has indicated that 

certain attributes may be uniformly important in all industries; others will be unique in 

one or more industries (Stock and Lambert, 1992).

T a b l e  4 .1: C r it ic a l  R e v ie w  o n  L o g is t ic s  S e r v ic e  A t t r ib u t e s

Author(s) Research Title Focused Industry  / Samples
Stock & 
Lambert 
(1992)

Becoming a “World Class” 
Company With Logistics Service 
Quality

Office systems, furniture, plastic resin, image 
products, and videotapes.

Pearson & 
Semijn (1999)

Service Priorities in Small and 
Large Firms Engaged in 
International Logistics.

American shippers selected from 1991 Journal 
o f  Commerce Directory o f  United States 
Importers and Exporters.

Mentzer, et 
al. (1999)

Developing a Logistics Service 
Quality Scale

Defence Logistics Agency (DLA) in the United 
States o f America.

Lu (2000) Logistics Services in Taiwanese 
Maritime Firms

Taiwanese shippers from Directory of National 
Association of Shipping Agencies.

Lai, et al. 
(2002)

Measures for Evaluating Supply 
Chain Performance in Transport 
Logistics

Companies involved in transport logistics in 
Hong Kong.

Lu (2003) The Impact o f Carrier Service 
Attributes on Shipper-Carrier 
Partnering Relationships: a 
shipper’s perspective

Top 300 firms in Taiwan (1998) from the 11 List 
o f  Leading Firms” published by the Board of 
Foreign Trade of the Ministry o f Economic 
Affairs, Taiwan.

Lai (2004) Service Capability and 
Performance o f Logistics 
Service Providers

1176 Logistics Service Providers (LSPs) from 
the member list o f the Hong Kong Association 
o f Freight Forwarding and Logistics Limited 
(HAFFA) and from a list o f LSPs published in 
the Shipping Gazette.

Jharkharia &
Shankar
(2007)

Selection o f Logistics Service 
Provider, An analytic network 
process (ANP) approach

International LSPs selected by direct contact by 
prospective providers, gathering information 
from other logistics personnel, newspaper, and 
business magazines, and corresponding with 
contacts provided at various logistics 
conferences.

Lu (2007) Evaluating Key Resources and 
Capabilities for Liner Shipping 
Services

Taiwanese maritime firms selected from the 
Directory o f  the National Association o f  
Shipping Agencies and Companies in Taiwan 
(2004).

Yang et al. 
(2009)

Assessing Resources, Logistics 
Service Capabilities, Innovation 
Capabilities and the Performance 
o f Container Shipping Services 
in Taiwan.

Taiwanese shippers from the Directory o f  the 
National Association o f  Shipping Agencies and 
Companies and Members of the International 
Ocean Freight Forwarders and Logistics 
Association in Taiwan.

Source: Tabulated by the Author
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T a b l e  4 .2 : L o g is t ic s  S e r v ic e  A t t r ib u t e s  in  W o r l d  C l a s s  c o m p a n ie s

ATTRIBUTES
• Accuracy in filling orders • Action on complaints
• Consistent lead times • Information on projected shipping date

is provided when order is placed
• Ability to expedite emergency order in a • Accuracy of vendor in forecasting and

fast, responsive manner committing to shipping date
• Advance notice of shipping delays • Length of promised lead times
•  Information o f projected delivery date is •  Information on inventory availability is

provided when order is placed provided when order is placed
• Ability o f m anufacturer to meet promised •  Damage-free shipments

delivery date
• Length o f promised lead time -  emergency

orders
Note: Bold letters = com m only  accepted  as im portant attributes in all industries
Source: Adapted from  S tock and L am bert (1992)

Pearson and Semeijn (1999) examined service priorities in small and large firms 

engaged in international logistics. They indicated that, in certain basic aspects, logistics 

service in small firms may be similar to that in large firms and that ‘reliability’ was 

ranked first, followed by ‘transit time’ and ‘cost’. However, contrary to their 

expectation that smaller firms would be cost/price conscious, while larger firms would 

focus on quality, reliability and the availability for value-added services were preferred 

over cost. Furthermore, it was found that cost was equally rated by small and large 

firms. Regarding Multimodal Transport, reliability, time and cost are considered as 

significant measures of MTS. According to Banomyong and Beresford (2001), these 

three key measures are frequently exploited to assist routeing decisions in international 

trade supply-chains.

Mentzer, et al (1999) developed the Logistics Service Quality (LSQ) scale based on 

Parasuraman, et a V s (1985) SERVQUAL model. They refined the model through focus 

groups for scale adjustment and by questionnaire survey development. The survey was 

distributed to 16,920 customers of the Defence Logistics Agency. The LSQ scale 

consists of information quality, ordering procedures, ordering release quantities, 

timeliness, order accuracy, order quality, order conditions, order discrepancy handling 

and personal contact quality. They tested the scale through eight market segments and 

found that seven of them fit adequately. They emphasised that the developed LSQ scale 

was not an operational approach that attempts to measure from the supplier’s 

perspective. Rather, it was a measure of how the customer perceives the delivery of the 

service.
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Based on the concept of logistics services and strategies, Lu (2000) investigated the 

differences of service attributes between implemented logistics and non-implemented 

logistics service attributes in Taiwanese maritime firms. Through statistical analysis, it 

was found that value-added service strategy, and equipment and facilities strategy were 

significantly different. Moreover, in both categories it was indicated that 9 out of 33 

logistics service attributes were found to be regarded as significant for shippers. These 

were: good financial conditions, high frequency of sailing, on-time pick-up, courtesy of 

inquiry, prompt response to claim, good condition of containers, ability to provide 

computer system for cargo tracing, ability to provide door-to-door service, and ability to 

provide customs clearance service.

As Multimodal Transport aims to provide door-to-door services (UNCTAD, 1995), 

services such as computer system for tracing, frequency of departure and on-time pick

up are often used to ensure the reliability of MTS (UNCTAD, 1999; Islam, et al 2005). 

Similar to Lu’s (2000) logistics service attributes, UNCTAD’s report of Development 

of Multimodal Transport and Logistics Services (2003) also highlighted that the 

responsiveness to shippers’ service demand reflects the capability of MTO’s customer 

service capability in terms of courtesy of inquiry, prompt response to claims, condition 

of containers, just-in-time (JIT) and customs clearance services.

Lai, et al (2002), building on Churchill’s (1979) paradigm of marketing constructs as 

supply-chain performance measurements in transport logistics, a total of 26 

measurement items were used to evaluate supply-chain performance in transport / 

logistics-related companies in Hong Kong. These items were categorised into three 

dimensions namely: service effectiveness for shippers, operations efficiency for 

transport / logistics service providers and service effectiveness for consignees. They 

have found that within these three dimensions, accuracy of documentation, response to 

shippers’ requests, tariff flexibility and quality of data transmission are significant 

logistics service measures. In addition, their results show that these attributes could pin

point a particular attribute which needs improvement actions.

Lu (2003) sought to understand the impact of carrier service attributes on shipper- 

carrier partnering relationships from a shipper’s perspective. He used statistical 

modelling to measure the impact of service quality on shippers’ satisfaction and
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partnering orientation. The result has shown that time-related factors were significant 

predictors of shipper’s satisfaction. Items that were used in measuring time-related 

service attributes were: availability of cargo space, accurate documentation, prompt 

response to claim, short transit time, high frequency of sailing, on-time pick-up, 

reliability of advertised sailing, and service coverage. In Hayuth (1987), Kindred, et al 

(1997) and Wood’s (1998) research on Multimodal Transport, these service attributes 

has been frequently referred to as responsibilities of a MTO in the commercial 

arrangements of any particular Multimodal Transport operation; however, they have 

never been explicitly measured.

Lai (2004) examined the service capability of logistics service providers (LSPs) from 

the perspective of the resource-based view (RBV). RBV, originated by Wemerfelt 

(1984), is an economic tool, which suggests that firm resources and capabilities are the 

driver of competitive advantage. Twenty-four logistics service attributes were 

developed to measure service quality of LSPs. The result indicates that LSPs can be 

classified into four types according to their service capability, namely: Traditional 

Freight Forwarders (TFF), Transformers (TMR), Full Service Providers (FSP) and 

Nichers (NCR). It was found that each type of LSPs positions itself differently (Table

4.3). It was suggested that understanding of these service capabilities would be crucial 

in understanding and identifying logistics service qualities.

Jharkharia and Shankar (2007) examined relevant criteria in selection of LSPs through 

an analytic network process (ANP) methodological approach. ANP is a comprehensive 

decision-making technique that includes multiple criteria in arriving at a decision. They 

applied a nine-step ANP methodology on six selected shippers and identified their 

rationale for selecting potential LSPs. The results indicate that a compatibility factor 

between the shipper and the LSP was the most important determinant, followed by cost, 

reputation and quality. In addition, they suggested that investment in long-term 

relationships can be expensive but may help to reduce the risk of investment decisions. 

In Paixao-Casaca, et al.'s  (2009) research on logistics strategies for short sea shipping 

operating as part of Multimodal Transport chains, similar attributes such as: relationship 

policies, reputation, cost, service guarantee and reliability was also found as essential 

competitive strategies. Thus, reflect the similarities of attributes between logistics 

services and MTSs.
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T a b l e  4 .3 : LSPs’ P o s it io n in g  S t r a t e g ie s

LSP Types Positioning Strategies____________________________________________

“Cost leader” with focus on operational efficiency in freight forwarding 
services.

“Service expander” with focus on adding value by sharing resources between 
customers (Purchasing / procurement, cross-docking, fleet management).

“Service leader” by leveraging service capability to create superior service 
performance.

“Niche Specialist” by specialising in particular value-added services and 
NCR technology-enabled logistics services (i.e. track and trace, web-based linkages

and information system management).

Note:* TFF-Traditional Freight Forwarders, TMR-Transformers, FSP-Full Service Providers, 
NCR-Nichers.
Source: Adapted from Lai (2004)

Lu’s (2007) investigation of evaluating key resources and capabilities for liner shipping 

services has suggested that operational capability is perceived as one of the most 

important dimensions, followed by customer service, human resource management, 

information integration, pricing, purchasing, and financial management. Similar to Lai

(2004), the RBV theoretical framework was used to identify the logistics service 

capabilities in liner shipping. He expressed the view that reliability of sailing, 

availability of cargo space, on-time pick-up, courtesy of inquiry, space control, 

container positioning, sailing schedule planning, information system, and financial 

management, are all important drivers to determine the performance of an individual 

firm.

In Yang, et al. ’s (2009) research of examining the relationships between resources, 

logistics service capabilities, innovation capabilities and the performance of container 

shipping services, twenty-four logistics service attributes were identified and 

categorised into four groups, namely: value-added services, service reliability, 

relationship building, and information integration and flexibility. With the employment 

of a statistical modelling approach, they found that logistics service capability had a 

significant impact on the performance of container shipping companies. Further, as 

regards logistics service capability, attributes such as courtesy of sales representative, 

accurate price calculation, long-term contractual relationship with customers, reliability 

of booking space and accuracy of documentation were perceived as some of the most
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important logistics service qualities. It was found that various types of attributes, which 

were deliberately framed to have significant impacts on logistics service, are slightly 

different under various types of research criteria, agenda and methods.

A considerable body of literature in relation to the concept of logistics was found but 

only a few publications are found in relation to Multimodal Transport or transport in 

general. In order to capture the concept of transport service within the framework of 

Multimodal Transport, contextual analysis of white papers (i.e. UNCTAD, UNESCAP, 

ADB) was performed in parallel with logistics service-related journal papers (e.g. Lai, 

et al. 2002; Lu, 2007; Yang, et al. 2009). According to the compiled list of services 

(Table 4.4), they can be divided into three main groups: transportation, facilities, and 

communication and information. Adapting this, grouping using the work of Williamson, 

et al. (1990), these three main groups of services can be viewed as dimensions of MTS 

which portrays the capabilities of MTOs. However, to the best of author’s knowledge, 

these three dimensions have not been verified through any quantitative analysis. 

Referring to the MTS attributes, some items are revealed to have similar characteristics. 

For example, on-time pick up (item 2), transit time (item 3) and schedule reliability 

(item 4) are all related to ‘time’. Furthermore, availability of booking space (item 7) and 

frequency of schedule (item 8) might portray similar meanings. It is challenging to 

decide which aspects to keep or eliminate. Therefore, these 25 items will be tested and 

filtered through exploratory factor analysis (EFA) in Chapter 7.

This section has summarised the existing studies on logistics service attributes. It was 

found that various attributes found in the logistics service literature could be closely 

related with MTS. According to Banomyong (2000), there are several overlapping 

activities found in logistics, transport and Multimodal Transport due partly to their 

terminologies; but it should be noted that shippers’ service demand will lead to pursuit 

of competitiveness in MTSs.
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T a b l e  4.4: D im e n s io n s  a n d  M e a s u r e m e n t  It e m s  o f  MTS

Dimensions Measurement Items

Transportation
[TRANS]

MTS1)
MTS2)
MTS3)
MTS4)
MTS5)
MTS6)
MTS7)
MTS8)
MTS9)

Accurate documentation 
On-time pick-up 
Transit time 
Schedule reliability 
Special cargo handling 
Consolidation
Availability of booking space 
Frequency of schedule 
Arrangement of door-to-door service

Facilities
[FACI]

MTS 10) 
MTS 11) 
MTS 12) 
MTS 13) 
MTS 14) 
MTS 15) 
MTS 16)

Inland transport arrangement 
Warehousing service 
Customs clearance 
Insurance service 
Service coverage 
Tariff flexibility 
Payment flexibility

MTS 17) Cargo safety
MTS 18) Advance notice of delays
MTS 19) Quality of data transmission

Communication & MTS20) Cargo tracking
Information MTS21) Knowledge of personnel

[COIN] MTS22) Courtesy of inquiry
MTS23) Response to customer complaint
MTS24) Response to cargo claim
MTS25) Cargo or damage record

Source: Adapted from Williamson et al. (1990)

The evolving role of MTOs has blurred the definition of logistics service provider and 

MTO (UNCTAD, 2003; Markides and Holweg, 2003; SLA 2008). Therefore, in this 

thesis, MTS will be defined as services provided by MTO which not only include 

management of container-related activities but also logistics services (i.e. customer 

services, ICT, warehouse and inventory management), in an international transport 

operation environment. A summary of important logistics service attributes gleaned 

from previous research are presented in Table 4.5.
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T a b l e  4 . 5 :  S u m m a r y  o f  L o g i s t i c s  S e r v i c e  A t t r i b u t e s  o f  S e l e c t e d  E x i s t i n g  S t u d i e s

A u th o r (s ) Stock & Pearson & Mentzer Jharkharia
Lambert Semeijn t t  a l Lu Lai et a l Lu Lai & Shankar Lu Yang et

# L o g is tic s  S e rv ic e  A t t r ib u te s (19 9 2 ) (19 9 9 ) (1999) (20 0 0 ) (20 0 2 ) (20 0 3 ) (2004) (2007) (2007) a l (2009) T o ta l
1 Accurate documentation • • • • • • • • • 9
2 On-time / consistence pick-up • • • • • • • • 8
3 Schedule reliability • • • • • • • • 8
4 Quality of data transmission (e.g. EDI, e-mail.) • • • • • • • 7
5 Knowledgeability of sales personnel • • • • • • • 7
6 Response to cargo claim (loss / damage) • • • • • • 6
7 Tariff flexibility • • • • • • 6
8 Price accuracy • • • • • • 6
9 Track and trace • • • • • • 6
10 Special cargo handling • • • • • • 6
11 Responsive to unforeseen events • • • • • • 6
12 Customise service (e.g. JIT) • • • • • • 6

13 Frequency of service • • • • • 5
14 Warehousing • • • • • 5
15 Courtesy of inquiry • • • • • 5
16 Reliability of booking space • • • • 4
17 Reputation of operator • • • • 4
18 Customs clearance • • • • 4
19 Consolidation • • • • 4
20 Door-to-door service • • • • 4
21 Collaboration with transport companies • • • • 4
22 Global information integration • • • • 4
23 Information linkage with related operator • • • 3
24 Inventory management • • • 3
25 Performance reporting • • 2
26 Response to shipper’s complaint • • 2
27 Cross-docking • 1
28 Cargo safety • 1
29 Advance notice of delays • 1
30 Long-term relationship • 1
31 Operational experience • 1
32 Insurance coverage • 1
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4.2 L o g i s t i c s  S e r v i c e  V a l u e

According to Rutner and Langley Jr (2000:78), Logistics Service Value (LSV) has been 

defined as “meeting customer service requirements while minimising supply chain costs 

and maximising partners’ profits.” For Mentzer, et al. (1997), LSV is an important 

component of customer service, which provides competitive advantage in the market 

place. According to Kent and Flint (1997), logistics has been a key source of strategic 

advantage for firms. Firms are encouraged to understand the importance of material flow 

integration and how it is linked to value creation, as a part of the firm’s objective. In order 

to create value, it is crucial for service providers to match the requirements of customers 

with his or her capability to provide service. Value can be understood in various ways and 

it is important for firms to acknowledge its criticality. Regarding to the basis of the 

logistics concept, the ‘value chain’ terminology was developed as a tool for competitive 

analysis and strategy (Coyle, et al. 2003).

Pioneered by Porter (1985), value can be understood in two ways. Firstly, value can be 

perceived as the amount of cost that buyers are willing to pay for a firm’s ‘output’ in 

yielding its competitive advantage. If the perceived value exceeds its actual cost, a firm 

will be profitable (Rushton, et al. 2007; Lu, 1997). Secondly, value is created by discrete 

activities such as operational performances or market activities. In plotting these activities, 

Porter categorised value activities into primary and support activities. As can be seen in 

the illustration (Figure 4.1), inbound and outbound logistics were considered as the 

primary component in contributing value to customers and to generate financial profits 

for the company. Service, on the other hand, was regarded as an important component of 

the value chain which marks the immediate output of primary activities (Porter, 1985; 

Coyle, et al. 2003).

The concept of value has been approached from various different types of discipline 

(Rutner and Langley Jr, 2000). Payne and Holt (2001) claimed that the concept evolved 

from exchange, utility and labour value theories in the field of economic context, while 

others argue that the concept was evolved from service and retail marketing (Ravald and 

Gronroos, 1996; Woodruff, 1997). Under these various types of academic disciplines, 

value appears to have different meanings. It is also used in fields such as mathematics, 

ethics, music, physics and chemistry (Rutner and Langley Jr, 2000).
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F ig u r e  4 .1 : G e n e r ic  V a l u e  C h a in

r
Firm infrastructure

Human [resource management

o
&

&0

Technology development

’Procurement)

Inbound
logistics

Operations' Outbound j Marketing 
[ logistics [ and sales

Service

Primary Activities

Source: Porter (1985)

According to Zeithaml’s (1988) research, the term ‘value’ was very difficult to define due 

to the variety of meanings held by her interviewees. Based on her research, four implicit 

meanings of value were found in her exploratory study, which could be generalised with 

other types of academic settings (Table 4.6).

T a b l e  4 .6: C u s t o m e r s ’ P e r c e iv e d  M e a n in g  o f  V a l u e

Value is... Equates with...
Low price, Salience of price
What ever I want in a product, Economist’s definition of utility
The quality I get for the price I pay and, Tradeoff
What I get for what I give. Ratio of attributes
Source: Adapted from Zeithaml (1988)

In an attempt to define the concept of value, Liu (2006) categorised value into three areas 

namely: (i) consumer consumption value, (ii) customer value and (iii) perceived value. 

Consumer consumption value was defined as a customer’s post-purchase experience 

which provided them with symbolic, hedonic and rational consumption value of 

satisfying their need during the process of product or service usage (Hirschman and 

Holbrook, 1982). In Sheth, et al.'s (1991) proposed theory of consumption value, five 

dimensions are presented in explaining consumer choice behaviour, namely: functional,
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conditional, social, emotional, and epistemic (Table 4.7). They have claimed that not all 

dimensions are always significant with all situations, but the theory could be applied in a 

wide application of consumption value related research.

T a b l e  4 .7 : F u n c t io n a l  S u b -v a l u e  o f  C o n s u m p t io n  V a l u e

Dimensions Definition Measured on...

Functional

The perceived utility acquired from an alternative’s 
capacity for functional, utilitarian, or physical performance. 
An alternative acquires functional value through the 
possession of salient functional, utilitarian, or physical 
attributes.

Choice attributes

Conditional

The perceived utility acquired by an alternative as the result 
o f the specific situation or set o f circumstances facing the 
choice maker. An alternative acquires conditional value in 
the presence of antecedent physical or social contingencies 
that enhance its functional or social value.

Choice contingencies

Social

The perceived utility acquired from an alternative’s 
association with one or more specific social groups. An 
alternative acquired social value through association with 
positively or negatively stereotyped demographic, 
socioeconomic, and cultural-ethnic groups.

Choice imagery

Emotional

The perceived utility acquired from an alternative’s 
capacity to arouse feelings or affective states. An 
alternative acquires emotional value when associated with Feeling associated with 

alternativespecific feelings or when precipitating or perpetuating those 
feelings.

Epistemic

The perceived utility acquired from an alternative’s 
capacity to arouse curiosity, provide novelty, and/or satisfy 
a desire for knowledge.

Questionnaire item 
referring to curiosity, 
novelty and 
knowledge.

Source: Adapted from Sheth, et al. (1991)

In terms of the business market, perceived benefit and perceived cost are commonly used 

as a main determinant for customer value (Anderson, et al. 1993). Anderson, et al. 

(1993:5) defined customer value as the “perceived worth in monetary units o f the set o f 

economic, technical, service and social benefits received by a customer firm in exchange 

for the price paid for a price, taking into consideration the available suppliers ’ offerings 

and prices.” As for Woodruff (1997:142), customer value was defined as “customer’s 

perceived preference for and evaluation o f those product attributes, attribute 

performance, and consequences arising from use that facilitate achieving the customer’s 

goal and purpose in use situations. ” It is clear that customer value expands on the idea 

that value consists of a mental comparison or trade off between benefits that a customer 

received and costs that a customer pays (Lin, 2006).
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Zeithaml (1988:13) defines perceived value as “ ...consumer’s overall assessment o f the 

utility o f a product based on perceptions o f what is received and what is given” Followed 

by Zeithaml’s (1988) definition of perceived value, Lin (2007:113) defines value as “the 

result o f customer’s overall evaluation o f the benefits gain by the customer (from a 

product or service) and the costs (money, time, efforts, and energy) that he/she pa id ” 

Furthermore, Monroe (1990), defines perceived value as a trade-off between quality or 

benefits that customer perceive in the product or service related to the sacrifice they 

perceive by paying the price. In essence, perceived value relies upon customer’s 

evaluation from the offering through the interrelationship between perceived price and 

evaluation of quality.

For Rutner and Langley Jr (2000) value was defined in two ways: (i) value is that quality 

of a thing according to which it is thought of as being more or less desirable, useful, 

estimable, important, and (ii) value is a fair or proper equivalent in money, commodities, 

etc. for something sold or exchanged; a fair price. Their definitions are mainly focused on 

the business aspect and it was found that these definitions refer to exchange or monetary 

unit and non-corporeal nature or idea of value. They have noted that since value is 

regarded as an intangible element, variations in meaning found in various literatures may 

present a problem in precisely quantifying the terminology (Rutner and Langley Jr, 2000). 

This may lead to the use of substitute concepts in defining or describing value such as 

quality and satisfaction.

The use of quality is a common substitute for defining or describing value (Mentzer, et al. 

2001; Zeithamal, 1988; Parasuraman, et al. 1985; 1988; 1994; Rutner and Jangley, 2000). 

However, in the context of marketing, quality and value are related but not identical 

(Zeithamal, 1988; Foggin, 1991; Rutner and Langley Jr, 2000). According to Zeithaml 

(1988), the concept of value has a higher level of abstraction than quality due to level 

individualistic traits. Furthermore, unlike quality, value involves a trade off of ‘give’ and 

‘get’ component.

According to Rushton, et al. (2007), a number of key ‘value’ advantages in differentiating 

a logistics service provider includes: tailored service, distribution channel strategy, 

reliability, responsiveness, information and flexibility. The value criterion in this research 

examines services that enhance profits for the final product and the firm’s ability of
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maintaining competitive advantage. Langley Jr and Holcomb (1992) have discussed the 

role of value as one of the key issues in logistics management. They suggested that in 

order to establish a competitive edge, achieving customer satisfaction in both internal and 

external of the firm through examination of comparative net value is essential.

Underlying the report by UNCTAD (2003) cost is ranked high as one of the key stimuli in 

generating competitive advantage. However, according to Lambert and Burduroglu

(2000), cost analysis alone might fall short in measuring value provided by services. Cost 

analysis tools, such as total cost analysis would only portray financially oriented metrics 

which would reinforces the view that logistics is simply a cost centre (Lambert and 

Burduroglu, 2000). According to Lambert and Burduroglu (2000), the most common 

options for measuring value are: customer satisfaction, customer value-added, total cost 

analysis, profitability analysis, and strategic profit model and shareholder value.

According to Lambert and Burduroglu (2000), LSV which focuses on customer 

satisfaction was originally developed in the marketing literature. In Naumann’s book, 

Creating Customer Value: The Path to Competitive Advantage, referred by Lambert and 

Burduroglu (2000), expected customer value are measured by perceived benefits over 

perceived sacrifice. Furthermore, they have stated that customer satisfaction is 

accomplished by providing value to customer beyond price. As price contributes as one 

component in assessment of perceived sacrifice in the evaluation of expected customer 

value, perceived benefits are composed by product and service attributes (Bhatnagar and 

Teo, 2009). As both Multimodal Transport and logistics are providing services, critical 

understanding of customers will allow firms to obtain competitive advantage.

Woodruff and Gardial (1996) associated logistics value with consequences and attributes 

to visually portray the definition of logistics value through means-end value hierarchy 

model (MEVHM) which has been used in marketing discipline. Such a structure of 

logistics value can be considered as hierarchical, hence the customers’ thought process 

were conceptualised as being ‘top-down’ rather than ‘bottom-up’. Built on the research 

done by Woodruff and Gardial (1996), Mentzer, et al (1997) verified the hierarchical 

relationship of logistics value, consequences and attributes in their study. They have 

found out that customers only seek attributes as a means to achieve their already desired
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benefits (consequences) which are determined by their already established values. In this 

case attributes are typically used to describe or measure the product or service.

In Hensley and Sulek’s (2007) study of customer satisfaction in a multi-stage service, 

value was largely influenced by customer satisfaction. Similar to Christopher (2005), 

value is not created by purchase of the product or service but on promises of what it will 

deliver. According to Rutner and Langley Jr (2000), logistics value are added whenever 

an activity in essential. They have addressed that value is created through time and place 

utility, which implies that if goods or services do not arrive at the right time or at the right 

place, no value will be created. In understanding of the complexities facing supply-chains 

and logistics, customer value-added has become one of the most common measures of 

logistics value (Christopher, et a l 2009).

Through a comprehensive review of logistics value, a subtle definition of logistics value 

has been just as difficult to define as the term ‘logistics’. For example, customer service is 

often defined as a component of, or used as a substitute for, logistics value (Mentzer, et al 

1997). Based on types of industries and their responses to identification of key 

operational components, definitions of logistics value vary from one company to the next 

(Mentzer, et a l 1997; Rutner and Langley Jr, 2000). For years, several academic authors 

have been trying to encapsulate ‘value’ in logistics (Porter, 1985; Johansson, et al 1993; 

Mentzer, et a l 1997; Rutner and Langley Jr, 2000; Coyle, et al 2003; Christopher, et al 

2009). Service value in both logistics and marketing context is very similar due to both 

are regarded as output of customer service which could incur at any stage of a product or 

service usage (Langley Jr and Holcomb, 1992; Parasuraman and Grewal, 2000; Cronin, et 

al 2000; Lin, 2007).

According to Sweeney and Soutar (2001), the term value and satisfaction can easily be 

confused, especially in practitioners’ literature. They argued that these two terms are 

distinct from one and other in three ways. Firstly, value could occur at various stages of a 

process while satisfaction only occurs in post-process. Secondly, value can be generated 

without any ownership of the product or service while satisfaction is generated as a result 

of post-purchase and post-use. Lastly, value is conceptualised as a multidimensional 

construct while satisfaction is treated as unidimensional construct, due to the assumption 

that it varies along a hedonic continuum from unfavourable to favourable. Therefore,
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value is different from satisfaction. Furthermore, Sweeney and Soutar (2001) used 

statistical analysis to identify the dimensions of value in retail marketing. Through 

repeated process of reliability and validity test, four value dimensions were found to be 

significant in explaining value, which were: quality, emotional elements, price and social 

dimensions. However, they excluded epistemic value (novelty aspect of a product) and 

conditional value (conditional effect of a specific situation on value perceptions) due to 

statistical insignificancy of the data. These values are defined as:

• Emotional value', the utility derived from the feelings or affective states that a 

product generates,

• Social value (enhancement o f social self-concept): the utility derived from the 

product’s ability to enhance social self-concept,

• Functional value (price/value for money): the utility derived from the product due to 

the reduction of its perceived short term and longer term costs, and

• Functional value (performance/quality): the utility derived from the perceived 

quality and expected performance of the product.

Based on Zeithaml’s (1988) definition of value in a form of ‘give’ and ‘get’ components, 

Cronin, et al. (2000), portrayed value into two direct measures which were included in the 

survey to capture the value construct: ‘value of this facility’s service’ and ‘compared to 

what I had to give up, the overall ability of this facility to satisfy my wants and needs.’ As 

a result of comprehensive model testing, they have found that there is a significant impact 

of service quality on behavioural intensions through service value.

Regarding the value framework of Sweeney and Soutar (2001), Wang, et al. (2004), 

adapted the four dimensions of value by replacing ‘functional value’ (price/value for 

money) with ‘sacrifice’. Through their customer focus group discussions and exploratory 

factor results, they have found that the use of monetary terms alone as a single dimension 

would be insufficient. Other non-monetary factors such as time, effort or energy may play 

an even more important role than price alone (Zeithaml, 1988). Thus, with ‘sacrifice’ 

acting as what is given up to acquire or consume a product (monetary and non-monetary), 

a better understanding can be reached.
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It was noted by Wang, et al. (2004) that the study conducted by Sweeney and Soutar

(2001) was based on the purchase of a durable good rather than a service. In their model, 

epistemic value (novelty aspect of a product) and conditional value (refers to the 

conditional effects of a specific situation on value perception) were excluded due to 

statistical insignificancy. They have argued that the understanding of customer value 

through product value, service value, employee value and image value, proposed by 

Kotler (1997), was not totally convincing due to the basis of understanding which was 

derived from the firms’ rather than the customers’ perspective. Compared with Sweeney 

and Soutar (2001), they have added some measurement items, such as: ‘Consistent quality 

is well made’, ‘the firm keeps us better informed of new services’ and ‘the offerings of 

this firm make me feel confident’ to fit with their research context. With a total of 

eighteen measurement items, it was found that all dimensions have significant impact on 

behaviour intensions.

According to Langley Jr and Holcomb (2000), the fundamental nature of service value in 

the logistics context shares a similar foundation to service value in the marketing context 

where service providers are trying to meet or exceed customer requirement through 

customer services. However, in terms of measurement, most LSV literature focuses on 

the quality or process aspect rather than behavioural (Mentzer, et al. 1999; 2001; Ulaga 

and Eggert, 2006; Collier and Bienstock, 2006). As is reflected above, there is no single 

method or measurement scale that can capture all the facets of Logistics Service Value. 

As suggested by Rutner and Langley Jr (2000), the measurement of value will change 

accordingly to ‘what’ it is that a researcher wants to measure. The current research adopts 

Langley Jr and Holcomb’s (2000) perspective of Logistics Service Value with value 

measurements from Wang, et al. (2004) and, Sweeney and Soutar (2001). In terms of the 

measurement for value, customer perceptions of value are adapted to encapsulate the 

behavioural aspect of the shippers provided by the service operators.

Based on the work of Sweeney and Soutar (2001), four dimensions of value were adapted 

namely: functional (quality and price) value, social value and emotional value. However, 

the functional value of quality and price are merged into one because it was argued that 

functional value should reflect the “utility derived from the perceived quality and 

expected performance o f the product or service” (Wang, et al. 2004:172). Therefore, the 

dimensions are reduced to three. Thus, based on the framework of Sweeney and Soutar

8 1



4  ■  SERVICE, VALUE AND RELATIONSHIP: A CONCEPTUAL FRAMEWORK

(2001), the measurement items of were adapted from Wang, et al. (2004). According to 

the central question of this research, the measurement items have been amended to fit the 

context of Multimodal Transport as shown in Table 4.8 below.

T a b l e  4.8: D im e n s io n s  a n d  M e a s u r e m e n t  I t e m s  o f  LSV

Dimensions

Functional
[FUNC]

Social
[SOC]

Measurement Items
LSV1) Services provided by the MTO are reasonably priced. 
LSV2) Services provided by the MTO offer value for money. 
LSV3) The MTO provides good service for the price.
LSV4) Services provided by the MTO are appropriate, when 

price and other costs are considered.
LSV5) The MTO delivers superior service compared to other 

transport companies.
LSV6) Services provided by the MTO are of a high standard. 
LSV7) Services provided by the MTO are consistent.
LSV8) Services provided by the MTO make us feel confident.
LSV9) The MTO has a good working relationship with us. 

Emotional LSV 10)The MTO responds to our service needs promptly.
[EMO] LSV 11) The MTO visits us when needed.

 LSV 12) The MTO keeps us better informed of new services.
Source: Adapted from Sweeney and Soutar (2001), and Wang, et al. (2004).

4 .3  R e l a t io n s h ip  Q u a l it y

Regardless of the types of businesses or accuracy of service performance, without 

effective relationships, efforts to manage the flow of materials and information across any 

type of channels are likely to be unsuccessful (Lambert, et al. 2004). Referring to the 

previous chapter, establishment of a seamless working relationship with transport 

stakeholders reflects an MTO’s service quality. Therefore, development of a positive 

relationship would allow both shippers and MTOs to obtain competitive advantage 

through favourable rates and secured customer base, respectively (SLA, 2008). Perhaps 

one of the most important issues for Multimodal Transport is the involvement of 

relationships in the establishment of transport networks and operations. A successful 

relationship ensures proper input from the beginning to the end and allows stakeholders to 

use their expertise in any transport journey (TRB, 1999). Reviewed in the previous 

chapter, an MTO is considered as a service provider. Therefore, similar to any other type 

service providers, the cost of loosing relationships with the customers will inevitably 

affect the profitability of the services provided by them (Athanasopoulou, 2009).
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In several service related studies, the importance of personal interactions or relationships 

is recognised as an important means of getting satisfied customers (Athanasopoulou, 2009; 

Tate, 1996; Crosby, et al. 1990, Parasuraman, et al. 1985). According to Coyle, et al.

(2003), forming ‘partners’ in supply-chains is one of the most important ingredients to 

supply-chain success, which allows the whole supply-chain to be integrated as a single 

organisation. Furthermore, they have pointed out that, in the context of logistics or 

transport, ‘partnerships’ and ‘relationships’ are often used interchangeably. Regarding the 

definitions provided by Collins Cobuild’s English dictionary (Collins Cobuild, 2009), a 

partnership is defined as “a relationship in which two or more people, organisations, or 

countries work together as partners” and relationship is “a way in which two people or 

groups feel and behave towards each other”. According to these definitions, the term 

partnership is clearly much more committed in the business context and is more intimate 

than a relationship. Addressed by Rushton, et al. (2007), a traditional adversarial 

relationship between two parties may see each other as competitors, which might result in 

a ‘win-lose’ situation. On the other hand, a relationship between two parties is intimately 

bound with each other with a shared vision and goal. In another words, this type of 

association is seen as a ‘win-win’ situation in which both parties gain more from the 

relationship than from the adversarial style (Rushton, et al. 2007).

The development of successful and mutually beneficial relationships has drawn the 

attention of researchers for the past few decades (Athanasopoulou, 2009). When it comes 

to the measurement of relationships, Relationship Quality is often used to conceptualise 

the dimensions of the construct. The study of Relationship Quality was pioneered by 

Crosby, et al. (1990) and later matured in marketing research. According to 

Athanasopoulou (2009), the conceptualisation of the construct was mostly found in 

business-to-business retail and service-related studies.

As pointed out by Gardner and Cooper (1994), relationships may come in various forms 

which may significantly differ from one to the other. For example, traditional business-to- 

business relationship is different from partnership-style relationship. When considering 

the length of time and benefits and burdens, partnership-style relationship is more 

involved than traditional business-to-business relationship (Gardner and Cooper, 2004). 

Partnership could be defined as a relationship between two parties in a logistics channel 

which involves in sharing of benefits and burden over some agreed upon time (La Londe
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and Cooper, 1989). According to Tate (1996) and Lu (2003), a partnership resembles a 

‘marriage’ between two individual firms involves high level of trust and commitment. 

Thus, such partnership is considered as a form of relationship which evolves over time 

(Tate, 1996).

In today’s highly competitive environment, Multimodal Transport companies have been 

trying to secure customer loyalty through development of long-term relationships with 

their customers rather than the traditional ‘transactional’ relationships (TRB, 1999). 

According to Athanasopoulou (2009), it is five times more expensive to acquire new 

customers than to keep existing ones. For example, companies would need to put more 

effort in advertisement to gain trust from new customers, compared with the existing ones. 

Therefore, development of successful and mutually benefited relationships will allow 

Multimodal Transport companies to gain loyal customers (shippers) and as well as to 

increase profitability. The concept of Relationship Quality is derived from theory and 

research in the field of relationship marketing in which the goal is to convert indifferent 

customers into loyal customers and to strengthen already strong relationships (Crosby, et 

al. 1990; Berry and Parasuraman, 1991; Rauyruen and Miller, 2007).

According to Crosby, et al. (1990), Relationship Quality from the customer’s perspective 

is achieved through the ability of a service provider to reduce perceived uncertainty. 

Therefore, a high Relationship Quality relies on the service provider’s integrity and 

consistency in providing satisfactory services for customers (Crosby, et al. 1990). In the 

work of Crosby, et al. (1990), Relationship Quality is viewed as a higher-order construct 

composed of at least two general dimensions, trust and satisfaction. In their research, trust 

is defined as a confident belief that the service provider can be relied upon to behave in 

such a manner that the long-term interest of the customer will be served. Whereas, 

satisfaction is defined as an emotional state that occurs in response to an evaluation of 

customer experiences (Crosby, et al. 1990). By using these two dimensions in the 

measurement of Relationship Quality, they have found out that there is a significant 

influence on the customer’s anticipation of future interaction with the service provider. 

Their result indicates that Relationship Quality serves as an indicator of health and future 

wellbeing of long-term service sales (Crosby, et al. 1990).
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Building on the research by Crosby, et al. (1990), Wang, et a l (2004) argued that there is 

no consensus on which dimensions make up Relationship Quality. Similar to 

Athanasopoulou’s (2009) literature review on Relationship Quality, there are no agreed 

measurements in portraying the dimensions of Relationship Quality. In Wang, et aV  s 

(2004) research of integrated framework for customer value and customer-relationship- 

management performance, they have considered customer satisfaction and brand loyalty 

to be the two main components in maintaining a long-term relationship. Brand loyalty 

was defined as behaviour of an individual who consumes the same brand consistently 

over a period of time. According to Zeithaml, et a l (2004), brand loyalty tends to 

strengthen the relationship between service providers and customers which eventually 

contributes to the financial performance of a firm.

Furthermore, in Johnson’s (1999) research on strategic integration in industrial 

distribution channels, Relationship Quality has been conceptualised in terms of trust, 

commitment and absence of opportunism. In his research, the level of interaction and 

association are found to be the key drivers in between two parties (i.e. buyers and sellers). 

Inline with Wang, et a l (2004), Relationship Quality was found to be an important 

strategic asset and competitive tool which affects financial performance of individual firm.

According to Lages, et a l (2005), it is important to develop a measure of Relationship 

Quality as it can build or destroy in an exporting-related business relationship. In this 

work, they have adopted the organisational behaviour perspective of Relationship Quality 

which consists of information sharing, communication quality, long-term orientation and 

satisfaction. The RELQUAL (Relationship Quality) scale was proposed to assess the 

Relationship Quality in an exporting context. Based on the statistical result, there was 

empirical evidence that Relationship Quality is strongly associated with various 

dimensions of performance and it is seen as a core of export marketing practice (Lages, et 

al 2005).

From the literature, Relationship Quality has long been accepted as an important pillar in 

management studies (Sinkovics and Roath, 2004; Athanasopoulou, 2009). Due to the 

current highly competitive environment, the development of successful, long-term and 

mutually beneficial relationships has attracted not only the attention of business owners 

but also researchers (Athanasopoulou, 2009). The three dimensions which appear to be
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commonly used are trust, commitment / loyalty and satisfaction. Other dimensions, such 

as: power (Naude and Buttle, 2000), adaptation (Woo and Ennew, 2004) or social bond 

(Lang and Colgate, 2003) have also been used as dimensions of Relationship Quality, 

however, not as frequently as trust, commitment / loyalty and satisfaction. Even though 

there have been a variety of measurements items used in the studies of Relationship 

Quality, there are certain variables that are used only in services studies (Athanasopoulou, 

2009). Furthermore, Athanasopoulou’s (2009:601) noted that Relationship Quality is 

mainly focused on the “progression o f relationships through time and time is seen as 

continuous, not episodic”. Thus, according to the literature, the only area of convergence 

is the three major dimensions of Relationship Quality, namely: trust, loyalty and 

satisfaction.

The concept of Relationship Quality is derived from theory and research in the field of 

relationship marketing in which the goal is to convert indifferent customers into loyal 

customers and to strengthen already strong relationships (Crosby, et al. 1990; Berry and 

Parasuraman, 1991; Rauyruen and Miller, 2007). Therefore, in this research the three 

dimensions of Relationship Quality are: trust, loyalty and customer satisfaction. Recalling 

from the work of Crosby, et a l (1990), the two dimensions of Relationship Quality are 

trust and customer satisfaction. However, this was derived from a salespersons’ 

perspective. It was argued by Wang, et al (2004) that the work of Crosby, et al (1990) 

was based on an individual’s perspective of service, and loyalty should be added to allow 

two parties to build and to maintain a long-term relationship. According to Wang, et al

(2004), the two dimensions which portray Relationship Quality are loyalty and customer 

satisfaction. Based on these arguments, the three dimensions which portray the 

Relationship Quality construct are: trust, loyalty and satisfaction. The items were adapted 

from Wang, et al (2004) and Crosby, et al (1990). According to the main research 

question here, the items measurement items have been amended to fit the context of 

Multimodal Transport as shown in Table 4.9.
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T a b l e  4.9: D i m e n s io n s  a n d  M e a s u r e m e n t  I t e m s  o f  RQ

D im ensions

Trust
[TRUST]

Loyalty
[LOY]

M easurem ent Item s
RQ1) The MTO can be relied upon their promises.
RQ2) We find it unnecessary to be cautious in dealing with the MTO. 
RQ3) The MTO is trustworthy.
RQ4) We do no suspect that the MTO will withhold certain piece of 

critical information.
RQ5) We feel we are loyal to the MTO’s offerings.
RQ6) The service offered by the MTO is our first choice.
RQ7) Even with more choice, we will not choose other 

providers.
service

Satisfaction
[SAT]

RQ8) The service offered by the MTO always meets our expectation. 
RQ9) We are satisfied with our current MTO.
RQ10)The services offered by the MTO always meet the desired level.

Source: Adapted from Wang, et al. (2004) and Crosby, et al. (1990).

4.4 G u a n x i

Discussions of relationship types have been widely explored in various logistics and 

transport texts (e.g. Athanasopoulou, 2009; Lu, 2003; Gardner and Cooper, 2004). 

However, when it comes to Guanxi, only a handful of studies could be found. In several 

marketing-related studies, the network of Guanxi portrays the reality of how a 

relationship is established in Asian countries (Szeto, et al. 2006). In most literature, a 

relationship is often classified in term of time, i.e. long-term and short-term relationship 

(Coyle, et al. 2003; Lu, 2003). However, within the Asian business context, there is this 

ambiguity of transactional behaviour in between shippers and service providers (Lee and 

Humphreys, 2007). Reflecting the research objective of this research, Guanxi is 

considered as different from, but at the same time, related to ‘Relationship Quality’ in the 

western context.

The Chinese phrase ‘GuanxV has been widely discussed by both Asian and Western 

academics with the majority of them being ethnically Chinese (Wong and Tjosvold, 2010; 

Yeung and Tung, 1996; Lee and Dawes, 2005; Cai, et al. 2010; Davies, et al. 1995; Lee 

and Humphreys, 2007; Leung, et al. 2005). Often in western literature, Guanxi is 

regarded as a sordid form of favouritism and nepotism which are either not worthy of 

investigation or difficult to assess, especially in the area of data collection (Yeung and 

Tung, 1996). However, with the economic ascendancy of China, several investors were 

drawn by the attraction of China as a low-cost manufacturing base for consumer and 

industrial goods (Lee and Humphreys, 2007). Therefore, given the reality of the Chinese
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market, engagement of the Guanxi network has become an important basis for gaining 

competitive edge and reducing conflict in the global trade environment (Szeto, et al, 2006; 

Wong and Tjosvold, 2010).

Guanxi is a rather ambiguous term to define, as it features other dimensions such as trust, 

affections, favouritism and social networks (Wong and Tjosvold, 2010; Cai, et al 2010; 

Chen and Chen, 2004; Gold, et al. 2002). The word Guanxi (pronounced as ‘gwan-shee’) 

refers to the interpersonal relationship or connections that can be applied not only to 

kinship and friendship relationships but also to social connects, such as dyadic 

relationships (Lee and Dawes, 2005). For Lee and Humphreys (2007), Guanxi is a 

parallel to the concept of supply management, which involves mutual obligations, 

assurance and understanding in a long-term perspective and cooperative behaviour.

Similarly, in Wong and Tjosvold’s (2010) definition, the terminology has the pervasive 

beneficial effects in creating a critical quality relationship. Cai, et al. (2010) refers Guanxi 

to networks of informal, personal relationships and exchanges of favours that dominate 

business activities found in China and other East Asian countries. In Gold, et al.'s (2002) 

definition of Guanxi, they added elements of humanity to otherwise cold transactions 

between businesses which has arguably both positive and negative connotations. Guanxi 

is often determined by “feelings and emotional bonds among two parties”, forming the 

“basis for a gradual transition from being considered an outsider, as opposed to an 

insider, so that a long-term close relationship can be established and developed” (Yang 

and Wang, 2011:492). Some may see it as an act toward a company’s, or in a macro 

perspective, a country’s rampant corruption through a sordid form of nepotism (Yeung 

and Tung, 1996; Gold, et al. 2002). However, no one has doubted its potential benefits of 

gaining important sources of information, ease of facilitation in labour and physical 

resources, as well as encouraging relations with local governments and to the building of 

image and reputation (Lee and Humphreys, 2007; Wong and Tjosvold, 2010).

The motivation for building a positive Guanxi is to bridge the gap between two 

individuals (Wong, 2007). Guanxi is a crucial social and institutional force which is 

embedded in virtually all spheres of social life found in Chinese societies (Gold, et al. 

2002). At the firm-level, Guanxi is used as a corporate culture that emphasis on the 

relationships between business partners or individuals for achieving mutual benefits in the
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long run (Lee and Humphrey, 2007). According to Luo and Park (2004), Guanxi are 

commonly used to improve performance in international joint ventures through 

development of trust. I n terms of transport, Guanxi is commonly used as a web of 

informal networking which can to be very effective in minimising transportation 

problems (Ta, et al. 2000). For example, in the research by Ta, et a l  (2000), the quality of 

transport custom services in particular parts of China are dependent on a firm’s ability to 

exercise Guanxi.

Despite the growing attentions of market opportunities in China, research evidence has 

shown that doing business in China can be very difficult (Davies, et al. 1995; Wilson, 

2003; Handheld and McCormack, 2005). Even though in regions such as Special 

Economic Zones in China or Industrial Parks in Thailand, has tried to downplay Guanxi 

and tend to rely on formal contracts. There are still several closed economic regions 

which are inclining to engage in informal collaborations to enhance performance through 

Guanxi (Cai, et al. 2010). Especially for foreign companies entering a collectivistic 

country such as China or Thailand, lengthy negotiation process from the investors are 

often dismayed by the local partners (Davies, et al. 1995). This may lead to operational 

delays from complicated bureaucratic processes to completion of simple documentation. 

As Guanxi originates from a collectivist society, it is deeply embedded in the mindset of 

Chinese communities (Gold, et al. 2002).

Another central concept of Guanxi is the networking ability which can be an importance 

source of information on market trend and business opportunities (Kiong and Kee, 1998). 

According to Davis, et al. (1995), critical information on government policies, especially 

regulations and restrictions, can be gathered through informal networks. Furthermore, 

Guanxi opens doors for individuals to approach influential figures (Kiong and Kee, 1998). 

In Davies, Leung, Luk and Wong’s (1995) research on the benefits of Guanxi, there were 

two noticeable benefits which arose in respect to the smooth running of routine business 

operations, namely: source of information and source of resources. These two distinct 

benefits have lead to securing information about government policies and securing 

administrative approvals. In comparison with a conventional relationship, exchange or 

network, Guanxi has several distinguishing features which set the concepts apart from 

each other (Table 4.10). Nevertheless, a subtle understanding of the terminology will help 

to clarify the underlying logic and concept of Guanxi.
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According to TRJB (1999), MTS is considered as a strong predictive factor of 

Relationship. Their study has shown that the level of relationship in between two parties 

is based on the evaluation of the services. Meixell and Norbis (2008) have stated that 

shippers choose to enhance their relationships with the transport service providers based 

on the ability to focus on continuous improvement, ability to handle special needs and 

emergencies, willingness to meet cost goals, strong technical capability and an 

established safety programme. Based on the discussion provided above, it is clear that the 

shippers’ experience of the services provided by the MTO will affect the quality of 

relationship between them. Thus, the author argues that Multimodal Transport Service 

Value will affect the relationship between shippers and MTOs in turn fine-tuning the 

research model for this study (Figure 4.2).

F ig u r e  4 .2: D e v e l o p m e n t  o f  t h e  R e s e a r c h  M o d e l  (I)

| Multimodal
1 1 1 1 

Service j_ . | Relationship Quality ! ^
r

Business
I Transport Value ! !1 1I \

Guanxi !1)
Performance

! la s  ;m dVec.i. on

Note: Further development o f the research framework is shown in dotted lines

The widespread belief of Guanxi among Asians or Asian-alike peoples has, perhaps, 

exceeds the importance of price or quality (Yeung and Tung, 1996). In the research done 

by Yeung and Tung (1996), they have clearly stated that the Guanxi concept was heavily 

influenced by Confucian societies. Previous literature has suggested that the development 

of Chinese culture and society is partially driven by the Confucian thought which 

includes political, social and religious elements and meanings (Hall and Ames, 1987; 

Gold, et al. 2002; Lieberthal, 2004). In the West, the Confucianism concept is often 

viewed as a unified political philosophy, but in China the true understanding of the 

concept is more nuanced and prominent (Kiong and Kee, 1998). From the Western 

management point of view, Guanxi shares many common features of ‘relationships’. 

However, there are cultural issues which have been closely embedded with the Chinese 

peoples’ way of understanding ‘relationship’.
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T a b l e  4.10: D i f f e r e n c e s  b e t w e e n  R e l a t i o n s h i p s  a n d  G u a n x i

Relationships Guanxi

Nature of 
construct

Social networks that an individual A form of social ties and
builds connectiveness popular in Chinese 

culture
Well established individualist, well Collectivist-familistic, family bonds

Cultural context legal and professional institutions. above all other social bonds and 
loyalties.

Operating rules 
(i.e., norms)

Conscious social accounting 
involving cost-benefit analysis and 
consideration of alternatives before 
acting.

An in-group approach the views an 
individual as part of a web of social 
relationships, strong in-group 
favouritism.

Initial formation Mostly by individuals through their 
social behaviours and activities.

Paternal in nature, bom in family and 
villages.

Growth and 
extension

Mostly through increasing social 
activities of the individual.

Through increased social activities 
and network growth, expandable by 
transfers.

Operating 
mechanism and

Trust and social norms that drive 
cooperation and commitment.

Favouritism and reciprocity that 
drive commitment and loyalty.

processes

Social capital 
(source of)

Voluntary association of individuals 
or firms with complementary skills, 
loosely organised, infrequently done 
and exceptional.

Kinship and variants, tight social ties, 
often done and becomes a norm.

As corporate Seldom used. Important source for entrepreneurs 
and firms that do not have other
resources.

Relational
benefits

Few and weak, typically stay at the 
interpersonal level.

Can be strong because it obliges all 
in the network to help, can be 
transformed to corporate level.

Shared values in Some common value but often not Strong, at times may be enforced to
network enforced to converge. converge.

Maintenance
process

Interfirm agreements and contracts. 
Being fair and even.

Reciprocity, indebtedness, and gift 
giving. Deepen through accumulated 
obligations.

Daily use Occasional. Frequent and in many facets of life.

Antecedents

Interdependency, the ability to 
provide others with reward and 
obtain profits in return.

Bounded solidarity; ties based on: 
Ascribed traits (kinship, native 
place), Achieved characteristics 
(same school), shared experience 
(long march).

Positive effects

Sustain commitment through trust 
and norms in uncertain environment. 
Fairness and openness to build strong 
relational commitment.

Respect/face (prestige, status), 
privileged access to information and 
resources (accomplish tasks), sustain 
in uncertain environment.

Negative effects
Uncertainty because of open 
competition and cost of 
disengagement.

Bribery, corruption, obstacle to the 
rule of law, and overdependence 
which might lead to domino effects.

Transferability 
and duration

Limited transferability, heavily 
dependent on the identity of each 
party and can be withdraw/disengage.

Organic process, transferable, 
bounded solidarity and can be passed 
from generation to generation.

Source: Adapted from Gu, et al. (2008).
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Ambler (1995) argued that, in order for a foreign investor to achieve business success in 

China, the understanding of Chinese culture would be the most fundamental and the 

critical step. As the Chinese cultural values are largely shaped by the Confucian ethics 

and philosophies, individual judgements and decisions are largely driven by social 

considerations and are collectively oriented. This regularly creates conflicts and 

misunderstanding when business East meets business West (Martin and Larsen, 1999). 

Furthermore, with the unsystematic structure found in Confucius’s writing, it is extremely 

difficult for non-Chinese orientated individuals to understand the concept systematically. 

According to Smith (1973), the simplified concepts of Confucian social ethics revolve 

around the cultural tenets provided below:

Ren: Can be closely defined as love, goodness, benevolence, man-to-man-ness and 

kindness. The concept of Ren provides a guideline for the state of empathetic practice of 

internalised accepted norms (Hall and Ames, 1987; Gold, et al. 2002).

Yi: Can be closely defined as fitting and righteousness. The concept of Yi resembles an 

unwritten law of reference accepted by the general population. Under Confucius study, 

the concept of Yi helps identify the goodness of an individual or vice versa (Smith, 1973).

Li: Can be closely defined as etiquette. In Confucius’s teaching, Li defines the obedience 

of an individual’s action in the circle of social relationships (Smith, 1973).

Xiao and Ti: Can be roughly defined as filial piety and brotherly love. The concept of 

Xiao and Ti is considered as the main pillar of Confucius’ teaching. It resembles the 

loyalty and obedience of an individual towards members of the family, especially parents 

(Smith, 1973).

Zhong and Shu: Can be closely defined as loyalty and empathy / reciprocity / forgiveness. 

Underlying the principles of Confucius, Zhong is interlinked with Li and Yi. In light of 

these concepts, a person has to internalise these virtues to ideally represent the loyalty of 

an individual towards commanding people (i.e. parents, senior). The concept of Shu 

defines the ‘common sense’ of an individual’s behaviour in the society. Shu reminds 

people to reflect one’s action on others (Not to treat others what you do not desire) (Smith, 

1973; Gold, et al. 2002).
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Confucius provided a sense of guidance of how people should behave and how wary they 

should be to overstep their social places. Guanxi is an internalised and contextual set of 

morals, has been argued to have the same effects on business in China as corporate law in 

the West (Lee and Dawes, 2005). It has been argued to be the preferred option for 

securing and organising business deals. Under the Confucius thinking, correct behaviour 

is internalised through a set of morals and it is to be enforced with the use of shame rather 

than law and power. This internalised system of ethics is generally accepted among 

Chinese or Chinese-alike individuals, which provides them a strict framework of how 

they would face strong public condemnation if breaking it (Ambler, 1995). The 

internalised fear of ‘losing face’ is arguably one of the most important ‘fear’ factors that 

influence the dynamics of an individual’s social behaviour in a Chinese society. The 

importance of ‘face’ in Guanxi relates to the status of an individual’s social position 

(Wong, 2007). The concept of ‘face’ will be further elaborated in the following section.

There are several virtues underlined by Confucius tradition which closely resemble the 

concept of Guanxi. With the combination of the emerging concern of relationship 

marketing and the ascending economic position of China, exercising Guanxi to gather 

critical information and to accumulate the development of trust is considered the most 

time-efficient and effective way to tap into the Eastern market (Martin and Larsen, 1999; 

Millington, et al. 2006). Guanxi is often referred to as an alternative form of negotiation 

and it is considered as a life learning skill which requires commitment and investment of 

time in order to gain qualities such as credibility and trust.

4.4 .1  T h e  R o l e  o f  G u a n x i  in  M a n a g e m e n t  P r a c t ic e

In the management literature, Guanxi was identified as an asset in the corporate culture 

within the firm level, which are dedicated to and used by the firm (Lee and Humphreys, 

2007; Szeto, et al. 2006). Some research connects Guanxi with unethical acts in business 

management (Yeung and Tung, 1995). However, argued by Szeto, et al. (2006), many 

Chinese individuals perceive the concept as the only efficient means to conduct business 

in countries where business infrastructure is not yet fully functional. Furthermore, in 

small and medium size companies, the concept of Guanxi plays a greater role than in 

larger companies. This is due to the lack of substantial economic influence of small to 

medium sized companies compared with larger companies. Thus, owners of these 

companies were keen in maintaining positive Guanxi with their suppliers, customers and
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governmental officials (Yeung and Tung, 1995). It is to be believed that the use of 

collective strength is more effective in bring about better results than individualistic 

companies (Szeto, et al. 2006).

Under the management practice of Chinese executives, Guanxi is of a pragmatic 

consideration where businesses are conducted within his or her own social networks 

(Szeto, et al. 2006; Kiong and Kee, 1998). In another words, traditional reliance on 

exchange of favours from siblings or friends is strongly expected. An overriding way to 

view Guanxi in management practices is as a useful utility-oriented tool for people and 

business (Su, et al. 2003). According to Bello, et al. (2004:63), “without Guanxi, a 

foreign firm with a highly affordable, cost-effective logistic innovation can accomplish 

very little with domestic Chinese organisations”. In Martin and Larsen’s (1999) research 

on the key success factors for trade with China, language proficiency was also identified 

as a key success factor for Western business. As mentioned, Chinese business 

management is greatly influenced by collective culture. Thus, if language has become a 

barrier for building Guanxi with Chinese or Chinese-alike counterparts, then it is most 

likely that there would be little to no success in conducting business with them.

In summary, Guanxi plays a very important role in several management practices which 

encourage trust and loyalty at a personal level (Lee and Dawes, 2005). It is mandatory 

required to understand the impact of Guanxi on management practice in collective culture 

environments such as China and Thailand. The desire of merchants to gain legitimacy in 

the international companies, a greater system of trust and acceptance can be obtained 

through the mechanism of Guanxi.

4 .4 .2  M e a s u r e m e n t s  o f  G u a n x i

Over the past few decades, the term Guanxi has received widespread attention in the 

management literature, however, to the best of the author’s knowledge, standardised 

measurement scales are yet to become available. According to Chow and Ng (2004), 

Guanxi is an indigenous Chinese sociocultural construct which has been referred to in 

several ways in academic literature. Some examine the understanding of Guanxi through 

a macro perspective, i.e. culture and organisational institutions (Gold, et al. 2002; Chow 

and Ng, 2004). Where as others refers it through a micro perspective, i.e. the importance
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(Yeung and Tung, 1995) and benefits (Davies, et al. 1995). Guanxi can therefore be 

found in a wide spectrum of social environments.

Kiong and Kee (1998) use social foundations and organisational dynamics to illustrate the 

concept of Guanxi in three dimensions namely; (i) personal control, (ii) personal relations, 

and (iii) interpersonal trust. In their research, the practice of personalism has been found 

in the way of how Chinese merchants do business. From the forty-two companies that 

were interviewed, they found that under an intra-firm structure, role of personal control, 

personal relations and interpersonal trust has been embedded in most people’s mindset in 

decision making. According to Jiang and Prater (2002), Guanxi is able to assist 

organisations to minimise risks, frustrations and disappointments when doing business. 

Even with the movement of global economic expansion, “greater systems trust and 

acceptance o f legal-rationalistic procedures, have affected changes in business 

principles” (Kiong and Kee, 1998:95).

Chow and Ng (2004) examined the characteristics of Guanxi based on interviews with 

managing executives of companies in Hong Kong. They have found that the development 

of Guanxi comes in the form of close and distant associates or family and close ties. Most 

importantly, Guanxi provides a basis for development of close relationship but does not 

guarantee the emergence of a viable network. The missing formula, suggested by Chow 

and Ng (2004) in securing a viable network, is the development of ‘face’. The concept of 

‘face’ is an important factor which influences the social dynamics and behaviour of 

Chinese individuals (Wong, 2007). The concept can be described as building blocks of 

Guanxi which requires consistence attention and maintenance. It is considered as an 

important policing device of traditional Chinese culture which defines all one’s behaviour 

in the social network (Schlevogt, 2002). In another words, if an individual has a low 

status in the society, then he or she would not expect to have a high social interaction with 

individuals of higher social positions (Chow and Ng, 2004). According to Schlevogt

(2002), social pressure is used to ensure conformity through eliciting shame (loss of face) 

which is thought to be more consequential for a Chinese manager than for a western one. 

It is considered to be very difficult to rebuild ‘face’ once it has been lost; therefore, such 

behaviour can lead to the destruction of Guanxi (Kumar and Worm, 2002). Therefore, 

‘face’ is considered as an important pillar of Guanxi.
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Similarly, Lee and Dawes (2005) identify the three components of Guanxi namely: affect, 

reciprocal favour and face, through interviews with Chinese managers from Hong Kong 

companies. Inline with Chow and Ng (2004), in a collective society, Guanxi can be 

visualised as layers of an onion where the core represents the family and the layers 

around it would be relatives, friends and so on (Figure 4.3).

F ig u r e  4 .3 : T h e  G u a n x i  C ir c l e

So on...Relatives] FriendsFamily (i.e . friends o f  friends)

Level of obligations to guanxi

Source: Adapted from Lee and Dawes (2005).

Lee and Dawes (2005) adopted the view that Guanxi consists of three dimensions: face 

preserving, reciprocal favour and affect. They argue that the production of Guanxi 

simultaneously creates human feeling and material obligation, therefore, the inter

relationship among these dimensions are to be bounded together as a syndrome. It is to be 

noted that “Guanxi unifies what Western bourgeois relationships separate: material 

exchange and affectionate feelings” (Lee and Dawes, 2005:33). For example, in the West, 

a ‘business is business’ and its not to be intervened with affections but in the East, 

especially China, business and affections go together. According to Lee and Dawes

(2005), the three dimensions were treated as a second-order factor1 of Guanxi. The three 

dimensions were used as sub-factors of Guanxi and it has showed a significant fitness 

index. It was proven that these three emotional associations are mixed within business 

relationships and it is more effective to treat business partners as friends because 

friendship facilitates business deals.

1 Please refer to Chapter 5: Methodology for in-depth explanation.
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Inline with Lee and Dawes (2005), Leung, et al. (2005) had demonstrated that business 

and Guanxi have a strong inter-relationship which can be explored through the structural 

equation modeling (SEM) technique. They have claimed that in long-term basis, 

individuals within a Guanxi network are committed to each other by a hidden norm of 

reciprocity, which involves equity and exchange of favours. Therefore, a positive Guanxi 

will lead to an increase of service satisfaction, commitment to a relationship and conflict 

handling capability. Three dimensions of Guanxi have been utilised namely: face, 

reciprocal favour and affect. Measurement of the item has shown a high factor loading 

except for ‘the salesperson sometimes presents (non-expensive) souvenirs to us’ in the 

‘affect’ dimension. According to their findings, they have claimed that in Chinese culture, 

people tend to avoid sensitive questions which might lead to suspicion. Therefore, this 

measurement item was retained. Furthermore, Guanxi between two parties (i.e. sellers 

and buyers) acts as an institutional support which is also adapted as a defensive barrier 

against outsiders (Leung, et al. 2005).

Regarding the development of the Guanxi framework, Buttery and Wong (1999) have 

identified four key constructs through the historic and cultural background of Chinese 

society namely: dependence, adaptation, trust and favour. These key constructs reflects 

the value and structure of the Chinese society which are developed through various stages 

of relationships. Furthermore, in their model of the perception of Guanxi, the outcome of 

performance and Relationship Quality is heavily built on the dependency of the quality of 

Guanxi (Figure 4.4).

F ig u r e  4 .4 : P e r c e p t io n  o f  G u a n x i

Dependence FavourTrustAdaptation

Performance Relationship Outcomes

Guanxi Quality

Source: Buttery and Wong, 1999.
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Apart from how companies could capitalise on, or benefit from, Guanxi to influence their 

performance, there are also some potential disadvantages (Gu, et al. 2008). According to 

Gu, et al. (2008), Guanxi is an alternative mechanism of social behaviour and will only be 

‘activated’ when the formal mechanism is found to be difficult to function. Their findings 

echo the growth opportunity of a company through capitalisation of Guanxi found in 

previous literature (Ambler, 1995; Davies, et al. 1995; Gold, et al. 2002). The potential 

negative consequences of Guanxi, including personal indebtedness to an individual, 

domino effect when firms within the Guanxi network fail, and collective blindness when 

the market environment changes (Gu, et al. 2008). According to Gu, et al. (2008), the 

three dimensions that were used to measure Guanxi are: trust, information and control. 

The result of their research shows that Guanxi has significant affects on performance. 

They have reinforced that the affects of Guanxi is not always positive but negative as well. 

Guanxi is like a double-edge sword; on the one hand, it will enhance firm performance 

through competitive advantages in a long-run; on the other hand, if misused then it might 

lead to possible negative impacts in the context of structure loosening forces such as: 

competition and technological turbulence (Gu, et al. 2008). In another words, ‘one man’s 

gain is another’s loss’.

Similar to Gu, et al. (2008), Cai, et al. (2010) has investigated the effects of Chinese 

companies’ institutional environment on the development of trust and information 

integration between parties. They have claimed that Guanxi is the indicator of 

relationships developed between buyers and suppliers which affect the level of 

information sharing. They have used three item of measurement for gaunxi namely: 

‘Business in this industry depends on good connections.’, ‘In this industry, Guanxi is very 

important.’, and ‘Guanxi is a requirement for success.’ It is worth noting that, according 

to their results, Guanxi has a significant direct impact on information sharing but not on 

collaborative planning. In another words, Guanxi emphasises the promotion of informal 

exchange of resources and information rather than formal or joint actions between parties.

More recently, Wong and Tjosvold (2010) used Guanxi and conflict management to 

identify critical conditions, which facilitates effective collaboration between competitors. 

They believed that a high level of Guanxi has pervasive beneficial effects on cooperative 

approaches to deal with conflicts and to reduce the competitive approach to conflict. They 

have claimed that with a low level of Guanxi, competitors were more competitive in their
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approach to managing conflict and thereby collaborated ineffectively (Wong and 

Tjosvold, 2010). The measurement items that were used in their study were: ‘During 

holidays or after office hours, members from the two companies have fun together’, 

‘Members in the two companies invite each other for lunch or dinner’, ‘On special 

occasions such as the completion of a project, members in the two companies celebrate 

together’, and ‘Members from the two companies understand each other’s family and 

work conditions.’ SEM was used to analyse the collected survey data. Mirroring the work 

of Gu, et al. (2008), they argued that Guanxi represents the interpersonal social activities 

which has a considerable impact on most management-related dimensions. Thus, the 

impact of Gaunxi does not only affect relationship-oriented dimensions but also service, 

value and performance. Deriving from the discussion above, the author argues that 

Guanxi would not only affect the quality of relationship in between shippers and MTOs, 

but also the satisfaction level regarding service and value (Figure 4.5).

F ig u r e  4.5: D e v e l o p m e n t  o f  t h e  R e s e a r c h  M o d e l  (II)

Guanxi
Business

Performance
Relationship

Quality

Logistics Service 
Value

Multimodal Transport 
Service

Note: Further development of the research framework is shown in dotted lines

Guanxi is a complicated measurement construct, which can be explored through 

identification of its dimensions (Gu, et al. 2008). The concept itself is considered as a 

very important social structure in almost every realm of life, from politics to business and 

from officialdom to street life (Lee and Dawes, 2004). It is clear that the concept of 

Guanxi is commonly used as a catalyst of interpersonal relationships. According to the 

literature review, the involvement of ‘face’, favour and affection has clearly defined its 

measurable dimensions. However, similar to the measurement of Relationship Quality, 

there are no standardised measurements for Guanxi (Athanasopoulou, 2009; Wong and
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Tjosvold, 2010). Nevertheless, much of the measurements found in the literature review 

are perceptual or derived from pragmatist views. In this study, the measurement items 

were adapted from Lee and Dawes (2005) and Cai, et al. (2010), presented in Table 4.11.

T a b l e  4 .1 1 : D im e n s io n s  a n d  M e a s u r e m e n t  I t e m s  o f  G X

Dimensions Measurement Items
GX1) I think that doing business with a MTO depends on 

good connections.
Importance of Guanxi GX2) I think that Guanxi is very important in dealing with a

[NBGX] MTO.
GX3) Guanxi is a requirement for success in dealing with a 

MTO.
GX4) Both I and the MTO consider ‘face’ important.

Face GX5) The more respect we receive, the more ‘face’ we 
have.[FACE] GX6) I give ‘face’ to the MTO, and they also gives me 
‘face’.

GX7) I will do the MTO a favour if they have done one for 
me.

Reciprocal Favour GX8) The MTO will do me a favour if I have done one for
[FAV] them.

GX9) The MTO sometimes presents (non-expensive) 
souvenirs to me.

Affect
[AFFECT]

GX10) The MTO sends greeting card to me when there is a 
marriage, promotion, and so forth.

GX11) The MTO is my good friend, and we care about each 
other wholeheartedly.

GX12) I like the MTO, and they like me.________________
Source: Adapted from Lee and Dawes (2005) and Cai, et al. (2010).

There are four dimensions of Guanxi used in this research. The first dimension is the 

‘Importance of Guanxi’ which includes, ‘I think that doing business with a MTO depends 

on good connections.’ (item 1), ‘I think that Guanxi is very important in dealing with a 

MTO.’ (item 2), ‘Guanxi is a requirement for success in dealing with a MTO.’ (item 3). 

The first dimension was adapted from Cai, et al. (2010). The remaining three dimensions 

were: face (item 4 to 6), reciprocal favour (item 7 to 8) and affect (item 10 to 12). These 

three dimensions were adapted from Lee and Dawes (2005). The reason why the current 

research has merged these four dimensions in portraying the construct of Guanxi is 

because in the context of supply-chain management, Lee and Humphreys (2007) have 

indicated that the importance of gaunxi has a significant role and influence on 

management practices. Their measurement of the concept was derived from a literature
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review of Confucius studies, organisational management and business studies. Pilot 

studies were conducted via mail survey to electronics manufacturers in Hong Kong. The 

result has shown that Chinese buyers place considerable emphasis on how proactive 

suppliers are with regard to the development of their own capabilities and indications of 

Guanxi to its desired level of performance. Thus, the ‘Importance of GuawcV dimension 

will be added to the Guanxi construct along with the existing three. To evaluate the 

fitness of the final construct, confirmatory factor analysis will be performed in Chapter 7.

4 .5  B u s in e s s  P e r f o r m a n c e

The term ‘Business Performance’ was defined as an analysis of both effectiveness and 

efficiency in accomplishing a given task (Mentzer and Konrad, 1991). It is often used to 

evaluate the productivity of a particular ratio of real output to real input (Neely, 1999). In 

several academic papers, a dynamic range of performance measurements was found. 

Regarding Mentzer and Konrad’s (1991) research on an efficiency / effectiveness 

approach to logistics performance, the use of traditional performance measurement (e.g. 

man-hours, equipment-hours or monetary value) provides a more comprehensive and 

appropriate measurement for separate logistics activities such as transportation, 

warehousing, inventory control, order processing and logistics administration. However, 

Lai, et al. (2002), argued that traditional performance measurements are less relevant for 

measuring supply-chain performance. Therefore, integrated performance measurements 

are developed to evaluate service effectiveness for shippers, operations efficiency for 

transport logistics service providers and service effectiveness for consignees.

Vickery, et al. (2003), used financial performance instead of traditional performance 

measure because they argued that financial performance are ‘visible’ constructs which 

has direct affect to customers through service attributes or relationships. Lastly, Flynn, et 

al. (2010) has used Business Performance to measure supply-chain integration. They have 

argued that, in the best interest of shareholder profit motives, an integration of financial 

performance measurement with operational indicators, such as customer service and the 

ability to respond to a changing environment are suggested. According to Neely (1999), 

and Mentzer and Konrad (1991), performance measurement is a multi-faceted concept 

and depending on the subject of research, it must be carefully considered.
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4  ■  SERVICE, VALUE AND RELATIONSHIP: A CONCEPTUAL FRAMEWORK

Regarding Business Performance, there are two common performance measurements 

which are commonly used in academic literature: financial and non-financial 

measurements (Hudson, et al. 2001). According to Hudson, et al. (2001), there are 

significance differences in the structure and philosophy of companies on different scales. 

Small and medium companies indicate that the dimensions of quality and time are critical 

to ensure the levels of waste are kept low. As well as this, the dependency of customer 

satisfaction is kept high to enable them to be flexible enough to respond to market 

changes. Larger counterparts are more concerned with market share or market penetration 

(Hudson, et al. 2001). One of the most common constructs used in financial performance 

measurement are profitability which measures return on investment (ROI), return on sales 

(ROS), return on assets (ROA) and financial liquidity (Flynn, et al. 2010; Germain, et al. 

2006; Johnson, 1999). As for non-financial measurement items, common measurement 

items that were used are sales growth and market share (Narasimham and Kim, 2002). 

The financial dimension of performance is found to be the basis of regular business level 

management reviews regardless of the size of the company because it indicates the 

feasibility of potential company or organisation growth (Brewer and Speh, 2000; Bourne, 

et al. 2002).

Other than Business Performance, other performance measurements have also been 

developed in the field of supply-chain and transport logistics (Lai, et al. 2002). Lai, et al.

(2002) pointed out that supply-chain performance is an integrated performance measure 

which focuses on the chain-wide area of performance, where in traditional performance 

measure such as profitability or firm performance are less relevant for measuring supply- 

chain performance since they are more individually focused. However, it is argued by 

Vickery, et al. (2003), that supply-chain performance is considered to have indirect 

relationships with certain items of performance measurement, whereas financial 

performance has a direct relationship on certain items that are similar or identical to items 

comprising Business Performance. Another type of performance measurement which 

consists of similar measurement items to Business Performance is firm performance.

According to Narasimham and Kim (2002), firm performance is used to evaluate the 

effect of supply-chain integration on the relationship between diversification and 

performance. The overall firm performance was evaluated via sales growth, market share 

growth and profitability. It is worth noting that in Narasimham and Kim’s (2002) research,
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the measurement items of firm performance are similar to the measurement items found 

in Flynn, et al. ’s (2010) Business Performance study in terms of financial (profitability) 

and non-financial (sales growth and market share growth) aspects. Mirroring Narasimham 

and Kim (2002) and Flynn, et al.'s (2010) research, the work of Droge, et al. (2004) on 

the effects of internal versus external integration practices on time-based performance and 

overall firm performance, the two macro aspects of firm performance are market share 

performance and financial performance.

The measurement items used for market share performance are: market share and growth 

in market share. As for financial performance, the measurement items are: return on 

assets, return on investments and return on sales. In Flynn, et al.'s (2010) list of 

performance-related literature, a dynamic range of performance measurements was found 

ranging from: operational performance, firm performance, marketplace performance, 

productivity performance, logistics performance, financial performance, design 

performance, logistics service performance, and business performance. It is worth noting 

that in the work of Flynn, et al. (2010), the measurement item ‘growth in market share’ 

was added in the financial performance measure to portray the Business Performance 

construct.

In the performance literature, financial performance and Business Performance are found 

to be very similar and are often used interchangeably in structural equation modeling- 

based methodology research. This shows a lack of consistency in the construct of 

performance measurement in research. Depending on the research question, a careful 

selection of performance measurements is to be considered (Mentzer and Konrad, 1991). 

Selection of appropriate performance measures is challenging due to the complexity and 

interdependence of supply-chains (Flynn, et al. 2010). In the current research, the author 

wishes to use direct performance measurement construct (cash flow-related provision) as 

a key factor in choice in selecting service providers (Crespo Marquez, et al. 2004). The 

measurement items which were adapted from Flynn, et al. (2010) are presented hereunder. 

According to the research question posed in this research, the measurement items have 

been amended to fit the context of Multimodal Transport as shown in Table 4.12 below.
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T a b l e  4.12: D im e n s io n s  a n d  M e a s u r e m e n t  I t e m s  o f  BP

Dimensions Measurement Items
BP1) Growth in sales 
BP2) Return on sales

Business Performance 
[BP]

BP3) Growth in return on sales 
BP4) Growth in profit 
BP5) Growth in market share 
BP6) Return on investment 
BP7) Growth in return on investment

Source: Adapted from Wang, et al. (2004).

4.6  D e v e l o p m e n t  o f  H y p o t h e s e s

Based on the evolvement of the research framework, the following section examines the 

relationships between each key constructs. Based on theoretical justifications drawn from 

previous studies and the rationale of this study, then hypotheses are proposed and 

operationalised (Figure 4.6).

F ig u r e  4 .6 : F in a l  D e v e l o p m e n t  o f  t h e  R e s e a r c h  M o d e l  (III )

r  [MTS] '
M ultim odal Transport 
V  Service J

[BP]
.Business Performance.

[RQ]
Relationship Quality

[GX]
Guanxi

[LSV]
L ogistics Service  

V alue H as  an effect on

4.6.1 M u l t i m o d a l  T r a n s p o r t  S e r v i c e  (M T S : H1-H3)

From the discussion in the previous chapter, several linkages to logistics service attributes 

were found which show that there are overlapping characteristics in between these two 

concepts. The common linkages were: the requirement of knowledge of transport and 

terminal requirements, skill in negotiations and satisfaction of customer requirements 

(SLA, 2008). As the concept of Multimodal Transport is regarded as an integrated part of 

logistics service provided by the MTO, logistics service attributes can be adapted to 

empirically measure the service attributes found in Multimodal Transport (UNCTAD, 

2003; SLA, 2008).

1 0 4



4  ■  SERVICE, VALUE AND RELATIONSHIP: A CONCEPTUAL FRAMEWORK

Regarding the relationship between MTS and LSV, little published conceptual and 

empirical evidence is available. By definition, LSV is frequently thought of in the context 

something sold or exchanged (i.e. monetary exchange). Considering the MTS as a form of 

service unit, it can be seen as a bodiless concept which is created from an exchange of 

services between the transport service provider and the shipper (Rutner and Langley Jr, 

2000). Based on the perception of the received services, shippers’ perceived value can be 

regarded as an overall assessment of the MTS with regard to the conceptualisation of 

value-for-money (Sweeney and Soutar, 2001). Furthermore, as value is created via 

operation and services, MTS can be seen as discrete activities which will affect shippers’ 

service experiences (Porter, 1985). Therefore, in the present study, MTS provided by the 

MTO will influence the value received by the shipper. Accordingly, this study 

hypothesises that:

HI: Multimodal Transport Service has a positive effect on the shipper’s Logistics Service 

Value.

As Multimodal Transport operation has become more integrated with logistics, MTOs are 

challenged to seamlessly link and coordinate their own network of transportation mode, 

routing options, supply-chain coordination, production, storage, finance and distribution 

functions in order to achieve efficient relationships with their shippers (Rodinelli and 

Berry, 2000). A significant body of logistics and transport literature regards relationship 

as one of the most important criteria in achieving competitive advantages in business or 

industry (Wang, et al. 2004; Lambert, et al. 1999; Crosby, et al. 1990; Berry and 

Parasuraman, 1991; Rauyruen and Miller, 2007). As new customers is more expensive 

than keeping existing ones, development of successful and mutually beneficial 

relationships will allow companies to increase profitability under a competitive 

environment (Athanasopoulou, 2009). TRB (1999) provided conclusive support for the 

contention that MTS is strongly predictive of Relationship Quality. Their study has 

shown that the level of relationship in between two parties is based on the evaluation of 

the services. Therefore, if the MTO is capable of providing win-win solutions for 

shipper’s problems then he or she is more likely to establish or to elevate its relationship 

with them.
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Similarly, Meixell and Norbis (2008) stated that shippers choose to enhance their 

relationships with the transport service providers based on the ability to focus on 

continuous improvement, ability to handle special needs and emergencies, willingness to 

meet cost goals, strong technical capability and the establishment of safety programmes. 

This implies to the service attributes in which the MTO are capable of delivering. 

According to Crosby, et al. (1990), as the goal of service providers is to convert 

indifferent customers into loyal customers and to strengthen already strong relationships, 

providing right services in meeting customer’s expectation is very essential.

Conceptually, MTS serves as an important means of evaluation for the development of 

Relationship Quality. In another word, the more satisfied that the shippers are with the 

services, a higher impact of Relationship Quality will be achieved. Thus, the author 

argues that a positive impact of the Relationship Quality between shippers and MTO is 

driven by an increased level of MTS. Accordingly, this study hypothesises that:

H2: Multimodal Transport Service has a positive effect on the shipper’s Relationship 

Quality.

Although a strong relationship between logistics service attributes and performance has 

been found over many years (Yang, et al. 2009), there is a longstanding debate on the 

robustness of the item development in the construct itself (Lu, 2003). According to Liang, 

et al. (2006), there are four main groups of service attributes, namely: response ability 

and operation convenience, integrated service, transportation service, and price. Whereas, 

in the context of container shipping services, Lu (2007) identified seven dimensions of 

service attributes as: purchasing, operation, human resource management, customer 

service, information integration, pricing and financial management. However, when 

referring to the quantification of these dimensions, performance measurement is often 

used as an output in measuring the efficiency and the effectiveness of these dimensions 

(Neely, et al. 2005).

Referring to the literature of the RBV theory, there are basic assumptions that shippers 

should have the capability to effectively make use of services provided by their operator 

and to further increase their performance (Grant, 1991; Lai, 2004; Yang, et al. 2009). In 

theory, RBV suggests that superior performance is dependent on how MTSs leverage
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resources of the service provider (Lai, 2004). Deriving from this logic, the ability to 

properly allocate resources to satisfy the service needs of the shippers will largely 

determine performance. It is worth noting that in performance measurement, companies 

often adopt financial performance measures as the basis of regular business level 

management review (Bourne, et a l 2002).

Regarding to the relationships between service capabilities and financial performances, 

Shang and Marlow (2005) pointed out that the more satisfied the shippers are with the 

service operator’s service capabilities, the better the company’s financial performance. 

Furthermore, Lambert and Burduroglu (2000:2) claimed that “higher levels o f service can 

have a direct impact on customer’s financial performance through higher revenues as 

well as lower costs as a result o f  the better service”. From a practical perspective, liner 

shipping companies like Maersk are constantly trying to use their resource advantages, 

such as their hub and spoke service network, to further exploit scale economies and to 

improve their business performance (Fremont, 2007). Therefore, this study argues that 

MTS will have a positive effect on Business Performance. Accordingly, this present 

study hypothesises that:

H3: Multimodal Transport Service has a positive effect on the shipper’s Business 

Performance.

In the light of the above discussion, the three hypotheses can be linked as illustrated in 

Figure 4.7.

F ig u r e  4.7: M u l t i m o d a l  T r a n s p o r t  S e r v i c e  a n d  i t s  k e y  c o n s t r u c t s  o f

INFLUENCE

LSV

H2
MTS

BP

i las an d iv c i  on
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4.6.2 L o g i s t i c s  S e r v i c e  V a l u e  (LSV: H4-H5)

The key role of service value has been well established in the logistics discipline over the 

past decade (see for example, Lambert and Burduroglu, 2000; Rutner and Langley Jr, 

2000; Langley Jr and Holcomb, 1992). Through conceptual and empirical studies, the 

understanding of value and relationships was grounded in the context of cost reduction 

through commercial exchange (Ulaga and Eggert, 2006). Some others argue that besides 

economic exchange, value also portrays dimensions such as customer satisfaction and 

loyalty (Lambert and Burduroglu, 2000; Wang, et al. (2004); Cronin Jr, et al. 2000; 

Sweeney, 2001). A number of researchers have conceptualised value creation as a need 

when developing relationship in between parties under competitive environments (Payne 

and Holt, 2001; Wang, et al. 2004; Ulaga and Eggert, 2006). However, Payne and Holt 

(2001) argued that there is an imbalance of studies on value between the contexts of 

transactional exchange and Relationship Quality.

Other than focusing on the importance of transactional exchange in the understanding of 

service value, relationship, customer satisfaction and service quality are also to be 

considered to achieve a more complete picture (Bagozzi, 1975; Wang, et al. 2004; Payne 

and Holt, 2001). Yet, regardless of increasing attention being focused on these two 

constructs, there are still no consensus measurements on which dimensions make up these 

constructs or how they are related with each other (Payne and Holt, 2001; 

Athanasopoulou, 2009). According to Ulaga and Eggert (2006:131), “value creation in 

buyer-seller relationship can be not only conceptually described but also empirically 

measured’.

As several previous studies show, service providers must be able to maintain expected 

service level to ensure their relationship with the customer (Lin, 2007; Wang, et al. 2004). 

A possible rationale for this assertion is that, if a transport service provider leams that a 

target shipper has shown a sign of relationship commitment, they would aim to increase 

the target shipper’s perceive service value through specialised services to better-fit their 

need. The growing body of knowledge about the relationship between service value and 

Relationship Quality is rather “fragmented with no widely accepted way to pull views 

together and related empirical study is very limited’ (Wang, et al. 2004:169). Therefore, 

the author argues that, if the perceived value of the shipper increases, then his or her 

Relationship Quality with the MTO will also increase. Thus, this study proposes that:
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H4: Logistics Service Value of the shipper relates positively to Relationship Quality with 

its transport service providers.

As discussed earlier in the previous Chapter 3, value has been approached from many 

different perspectives such as economic (Ravald and Gronroos, 1996), marketing 

(Woodruff, 1997) and logistics (Rutner and Langley Jr, 2000; Lambert and Burduroglu, 

2000). Most of this literature shares a common ground which is addressing the conceptual 

link between value and performance (Payne and Holt, 2001). Referring to the work of 

Neely, et al. (2005), most performance literature generically relates value in either quality 

or cost dimensions. While some others suggest that metrics such as customer satisfaction 

should be included (Lambert and Burduroglu, 2000). It is worth noting that value is the 

central paramount of today’s business environment. Companies strive continuously to 

deliver greater value for their customer to enhance their business and improve their 

performance (Neely, 1999).

Building on the rationale of HI (MTS-LSV) and H3 (MTS-BP), value is created through 

service which is determined fundamentally by customer’s satisfaction (Lambert and 

Burduroglu, 2000). Underpinning the transactional perspective of value, if an MTO 

provided services which exceed a shipper’s expectations, he or she would have a 

significant influence on the purchasing and repurchasing intension for future service 

needs (Wang, et al. 2004). Building on this assumption, for the MTO to secure the 

relationship, he or she would have to focus on the value in cost-benefit terms which 

would gradually affect shipper’s Business Performance (Zeithaml, 1988).

Other than the monetary perspective of value, non-monetary factors such as time, effort 

or energy would also be needed (Wang, et al. 2004). According to Wang, et al. 

(2004:173), shippers does not “value the same potential benefit and care for the same 

sacrifices at any given time” but direct influences on performance can be conceptually 

found. As service value is widely described as cognitive tradeoffs between perceptions of 

quality and sacrifice (Flynn, et al. 2010), the author believes that an increase in Logistics 

Service Value will subsequently increase shipper’s Business Performance. Accordingly, 

this present study hypothesises that:
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H 5: Logistics Service Value of the shippers relates positively to its Business Performance.

In the light of the above discussion, hypotheses H4 and H5 can be illustrated as in Figure 

4.8.

F ig u r e  4 .8 : L o g is t ic s  S e r v ic e  V a l u e  a n d  it s  k e y  c o n s t r u c t s  o f  in f l u e n c e

LSV

BP

H as an e ffec t on

4 .6 .3  R e l a t io n s h ip  Q u a l it y  (R Q : H 6 )

Similar to LSV, RQ is an intangible aspect of business performance which does not have 

a widely accepted dimension or measurement unit (Wang, et al. 2004). Conceptually, 

performance metrics are used to measure the consequences of RQ in the business-to- 

business context (Athanasopoulou, 2009). Lages, et al. (2005) indicated that RQ is 

strongly associated with different dimensions of performance. Hence, in the review of 

Relationship Quality by Anthanasopoulou (2009), most RQ literature regards 

performance as the main construct to measure consequences of RQ in service.

The conceptual relationship between RQ and BP has been involved for the past two 

decades. According to Crosby, et al. (1990), RQ from the customer’s perspective relies 

on the service provider’s integrity in constantly providing satisfactory services. As 

performance is often used to make assumptions of RQ, BP is likely to have an important 

effect on the evaluation of dyadic encounters between the service provider and the 

customer (Zeithaml, 1988). In addition to obtaining non-obstructive performance 

measures, financial-related items are suggested to increase the robustness and reliability 

of the measurement in an international context (Neely, et al. 2005). Therefore, in this 

research, the author argues that an increase in RQ will elevate the level of BP. 

Accordingly, this present study hypothesises that:
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H6: A shipper’s Relationship Quality with its transport service providers has a positive 

effect on its Business Performance.

In the light of the above discussion, the hypothesis can be illustrated as in Figure 4.9. 

Figure 4.9: Relationship Q uality  and its key constructs of influence

H6
RQ BP

4.6.4 G uanxi (GX: H7-H10)

Similar to traditional Relationship Quality literature, Guanxi has been recently accepted 

to have a significant relationship with service capabilities such as Multimodal Transport 

Service. However, only a few studies had been found which examines the relationship in 

between these two constructs. Given the fact that, Guanxi can be defined as the quality of 

interpersonal relationships “characterised by the bestowing and receiving o f  benefits from 

each other” (Wong and Tjosvold, 2010: 776), it represents a catalyst to further enhance 

satisfactions of pre-established services. For example, in Banonyong and Beresford’s 

(2001) investigation of possible routeing from Lao People’s Democratic Republic (PDR) 

to the port of Rotterdam in The Netherlands, Tea-money was involved in delivering 

services between shipper and service operator. According to their definition, Tea-money 

is an integral part of running business activities which is paid for port Customs valuation 

in order to benefit from cheaper duty rate. In this case, the shipper is exercising his 

Guanxi with the service operator in order to use the Tea-money as an incentive to 

enhance the performance of Multimodal Transport Services.

Furthermore, in the context of logistics service, if a firm has delivered their promises in 

providing a certain service for a certain customer then they are likely to be trusted (Jiang 

and Prater, 2002). Li and Lin (2006) pointed out that Guanxi can serve as an informal 

mechanism to coordinate resource utilisation and as an efficient communication channel 

that may improve the effectiveness of business transaction. Similarly, Su, et al. (2006) 

claimed that there are close connections between Guanxi and resources which ensure the 

deliverability of services and probability of business success. Thus, we can draw 

connections between resource availability and service capability of the MTO when 

delivering services to the shippers.
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If one party fails to follow the rules of reciprocity and equity in a Guanxi-based 

relationship, he or she will suffer loss of ‘face’ and be labelled as untrustworthy (Jiang 

and Prater, 2002). It is noteworthy that these studies have only been conceptualised but 

are yet to be operationalised. To the best to the author’s knowledge, there is no research 

to date to confirm the relationship between Guanxi and Multimodal Transport Service 

between a shipper and an operator. The author argues that if a shipper has a good Guanxi 

with operator, the shipper will be more satisfied with that particular operator because 

there will be very little psychological distance between them (Garbarino and Johnson, 

1999; Wong and Chan, 1999). Therefore, this present study hypothesises that:

H7: Shipper’s Guanxi with its transport service provider has a positive influence on its 

received Multimodal Transport Service.

According to Luo and Park (2004), there is a strong tendency that an improvement in 

Guanxi will lead to a positive Relationship Quality between buyer and seller. Under a 

corporate culture, Guanxi has a strong emphasis on achieving mutual benefits between 

business partners through involvement of the use of personal or inter-firm connections to 

secure favours in the long run (Lee and Humphreys, 2007). Despite the conceptual 

difference found between Guanxi and Relationship Quality, it is arguable that there are 

significant relationships between them. Even though there are no empirical study which 

directly measures the causal relationships in between Guanxi and Relationship Quality 

(Yang and Wang, 2011; Athanasopoulou, 2009), some studies related to conceptual 

causal relationships could be found (Leung, et al. 2005).

Buttery and Wong (1999) stated in their model of Guanxi that there are causal 

relationships in between the quality of gaunxi and the outcome of relationship driven by 

the cultural context in China. Based on the various dimensions of Guanxi, reviewed in the 

previous chapter, rational associations in between these two constructs displays an 

extended horizon of relationship levels (Wong and Chan, 1999; Yang and Wang, 2011). 

Wong and Chan (1999) have found that the operationalised construct of Guanxi and 

Relationship Quality shows a highly significant causal relationship between them. In this 

case, when an individual establishes trust with another other individual over a period of 

time, a certain level of Guanxi will be developed which would change the quality of the 

relationship in between each other. Wang (2007) suggests that the development of close
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and personal relationships such as Guanxi will enhance the Relationship Quality through 

mutual understanding of business cultures in between two parties. To this point, if a 

shipper positively exercises Guanxi with his or her MTO, trust and loyalty will enhance 

the Relationship Quality between them. In another words, an increase of Guanxi will lead 

to an increase of Relationship Quality. Accordingly, this present study hypothesises that:

H8: Shipper’s Guanxi with its transport service provider has a positive influence on its 

Relationship Quality in between them.

Despite the significant body of knowledge related to the concept of value and its 

relationships with service and satisfaction, little is known regarding its relationship with 

Guanxi (Wang, et al. 2004). Lee and Humphreys (2007) claimed that the three major 

benefits of the establishment of Guanxi (source of information on market trends, access to 

labour and physical resources, and building of organisational image and reputation) all 

have positive effects on organisational performance and business transactions. According 

to studies related to LSV reviewed in Chapter 3, organisational performance and business 

transactions were considered as the outcome of for value assessment (Coyle, et al. 2003).

As the concept of value is created around the context of cost-benefit, the importance of 

Guanxi in relation to financial affairs will substantially contribute value through better 

market knowledge and sustainable organisational growth in the long-term (Yeung and 

Tung, 1996; Lambert and Burduroglu, 2000). In addition, as value is driven by 

competition and self-interest, the level of transaction cost may be reduced through a dyad 

relationship between shippers and service provider (Arias, 1996). Guanxi is essentially an 

important form of cultural construct which is expected to affect value through obtaining 

essential asset while retaining its importance in facilitating and smoothing business 

transactions. In short, if a positive Guanxi has been established, higher state of value is 

most likely to occur through possession of better market knowledge, market access, 

labour and quality. Therefore, the author argues that a shipper’s Guanxi with its transport 

provider will have an effect on the value of logistics services. Accordingly, this present 

study hypothesises that:
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H9: Shipper’s Guanxi with its transport service provider has a positive influence on its 

received Logistics Service Value.

Limited empirical research has been found on examining the relationship between Guanxi 

and business performance. According to Yau, et al. (2000), similarities could be found in 

between Guanxi-style of buyer to seller relationship and relationship marketing. However, 

it is still unclear whether these two concepts could be used interchangeably (Robichaeux 

and Coleman, 1994). Based on the context of Guanxi and Business Performance, Yau, et 

al. (2000) claimed that Guanxi has a significant impact on Business Performance in both 

the service and industrial sectors based on the fact that it will significantly reduce the 

level of perceived uncertainty regarding the business environment yielding a variety of 

improved performance outcomes. Furthermore, under a business-to-business dealings 

environment, long-term interactive relationship such as Guanxi is to be stressed for long

term profitability which will eventually lead to better Business Performance (Buttery and 

Wong, 1999; Yau, et al. 2000; Wong and Tjosvold, 2010). Hence, efforts to establish 

Guanxi will benefit parties by achieving a higher level of satisfaction and performance 

(Yau, et al. 2000). Therefore, this present study hypothesises that:

H10: Shipper’s Guanxi with its transport service provider has a positive influence on its 

Business Performance.

In the light of the above discussion, hypotheses H7-H10 can be illustrated as in Figure 

4.10.

Figure 4.10: G uanxi and its key  constructs of influence

MTS

GX H9
LSV

BP

ilec i or?
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4.7 The Research  M odel

This study is aiming to examine the relationship between MTS, LSV, RQ, GX and BP. 

To summarise the research model, the relationship among the latent factors in Hypotheses 

1-10 are assembled and shown in Figure 4.11.

4.8 Summary

The objective of this chapter was to operationalise the research questions into measurable 

constructs. The first objective was to review relevant studies related to each individual 

construct. In this study, MTS has been defined by services provided by the MTO. 

However, to the best of author’s knowledge, little to no research was found in 

operationalising the attributes of the MTS. Therefore, logistics service attributes were 

examined with cross-references to existing Multimodal Transport literature. In 

comparison with MTS, literature regarding to the operationalisation of the constructs, 

namely: LSV, RQ, GX and BP has been found and reviewed. As there were no consensus 

measurements on these dimensions, measurement constructs were selected based on the 

relevancy of this study.

The second objective establishes relationship paths in between two constructs. The paths 

were developed regarding to the relevancy of the research questions which were 

transformed into hypotheses. Existing literature was reviewed to support the hypotheses. 

When investigating the relationships in between each constructs, several of the paths have 

been conceptually supported but are yet to be operationalised. Therefore, in this study, the 

author wishes to statistically analyse these hypotheses. Lastly, the research structure is 

organised in such a way as to portray the research questions stated in Chapter 1. The 

following chapter will examined the research philosophy adopted here and the 

methodological considerations of the research.
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C h a pter  V

s o  R e s e a r c h  M e t h o d o l o g y  c s

This chapter examines the methodological considerations on the understanding of the 

impact of Multimodal Transport Service Value and Relationship on Business 

Performance, from Thai shippers’ perspectives. As the current research has adopts a 

positivist paradigm in understanding a particular social reality from shippers’ 

perspectives, choice of methodological approaches in quantitative analysis are to be 

considered. Along with a pre-established theoretical model and hypotheses found in the 

previous chapter, self-administered questionnaire survey was utilised to assess the 

reliability and validity of the model. In this cross-sectionally-designed research, 

statistical analysis tools are considered to be the most appropriate means of data 

analysis.

5.1 R e s e a r c h  D e s i g n

Ever since business logistics became a scientific discipline, the use of tangible artefacts 

such as transport cost, delivery time and inventory turnover has been influenced by 

physical science in making non-living phenomena its study objects (Mentzer and Kahn, 

1995). As logistics and transport are predominantly a practice-oriented and solution- 

based discipline, research outcomes are methodologically shaped by operations research, 

focusing on, for example: truck-loads, on-time-in-full deliveries, inventory turnover, 

and out of stock situations (Aastrup and Halldorsson, 2008). Logistics research is an 

interdisciplinary subject which stems from various scientific traditions. With the 

introduction of terminologies such as ‘value-chain’, logistics has grown out of the 

physical distribution, transportation and inventory research boundaries and it has 

welcomed other concepts such as causality of behaviour activities and social science 

researches (Porter, 1985). Therefore, with the emergence of these concepts, the 

identification of appropriate research design is needed to structuralise and conceptualise 

the newly evolved disciplines of logistics and transport research (Yin, 2003).
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Churchill (1976) compared research design as the architect’s blueprint of the house 

which is nothing more than the framework in a research. A choice of research design 

reflects the decisions regarding to the priority being given to a range of dimensions of 

the research process (Bryman and Bell, 2007). In essence, a research design provides 

guidance for the collection and analysis of the data in a study, which ensures the 

relevance of the work to the proposed problem and the employment of economical 

procedures (Churchill and Iacobucci, 2002). This, of course, will influence the choice of 

methodology, data collection and justifications of research outcomes.

In academic research, methodology is a body of knowledge that allows a researcher to 

underpin the research questions through use of various types or evidence that can be 

gathered (Clark, et al. 1984). According to Avison and Fitzgerald (1995:63), “a 

methodology is a collection o f  procedures, techniques, tools and documentation 

aids... but a methodology is more than merely a collection o f these things. It is usually 

based on some philosophical paradigm, otherwise it is merely a method, like a recipe 

Therefore, in order to identify presuppositions and consequences of the applied 

procedures, research methodology is important to any study (Miller, 1983). Referring to 

Naslund (2002), selection of research method should be based on the research paradigm, 

or question, due to the fundamental nature of the research processes which are generally 

involved with a particular research strategy and method. The following section presents 

the philosophical position and approach of the research which highlights the influence 

of research method selection in this research. Saunders, et al. (2007) portrays the 

research process as an ‘onion’ where assumptions must be made at each individual 

stage of research approach; these stages are represented as layers of the ‘onion’ (Figure 

5.1).
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Figure 5.1: T he R esearch  Onion
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Source: Saunders, et al. (2007)

5.2 Research Philosophy

A research philosophy is an assumption of how knowledge is developed and analysed 

(Saunders, et al. 2007; Maylor and Blackmon, 2005; Levin, 1988). The axiom of 

‘knowledge’, driven by research paradigms, can be examined by branches of 

philosophy known as ontology, epistemology and methodology (Guba and Lincoln, 

2005; Bryman and Bell, 2007). Mason (2002) and Thomas (2004) have stated that the 

concept ‘ontology’ is a misty concept to define due to its nature and essence of social 

elements, which are involved in understanding of ‘the chain of being’. In simpler terms, 

ontology concerns with the ‘reality’ that researchers aim to study. Ontological 

assumptions reflect what exist and what does not exist in the research environment 

(Maylor and Blackmon, 2005).

Firstly, from an epistemological point of view, the theory of ‘knowledge’ underpins the 

legitimacy and the framework of a process which involves working out exactly how the 

research would count as evidence of ‘knowledge’ in any particular social environment 

(Mason, 2002). Secondly, epistemology concerns what is and is not accepted as 

‘knowledge’ in the research (Maylor and Blackmon, 2005). In contrast to ontology, 

epistemology is regarded as ‘knowing’ through imitation of principles, procedures and
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ethos of the natural sciences (Bryman and Bell, 2007). Finally, methodologies are 

regarded as the tools required to conduct research studies. The epistemological and 

ontological assumptions of the research will inevitably have influence on 

methodological decisions (Mason, 2002; Frankfort-Nachmias and Nachmias, 1996). 

According to the research topic, the criticality of selecting the ‘right’ research tool is 

essential in providing rigorous research findings. Prior to this, a clear identification of 

the researcher’s ontological and epistemological stances would significantly respond as 

a blueprint or guidance for the researcher.

Saunder, et al. (2000), claimed that research philosophy is a rather profound thought 

that has not normally been paid attention to, but governs the way researchers go about 

doing research. Guba and Lincoln (2005) pointed out that there are three main research 

paradigms which can be explained through ontology, epistemology and methodology 

positions, namely: positivism, critical realism and constructivism.

In the past, research in logistics has been predominantly influenced by the economic 

approaches (mathematical modelling, simulation and sensitivity analysis) and, to a 

lesser degree, the behavioural approaches (questionnaires, interviews and case studies). 

The foundations of these approaches are primarily orientated in the scientific approach 

of positivism (Mentzer and Kahn, 1995). The positivist approach, credited to Auguste
tVi •Comte during the early 19 century stated that the only authentic knowledge is 

scientific knowledge (Giddens, 1974). If the research reflects the principle of positivism 

then the researcher will adopt the philosophical stances of the natural scientist. 

Saunders, et al. (2007) emphasis that a positivist researcher will prefer working with an 

observable social reality and that the end product of such research can be a law-like 

generalisation similar to those produced buy the physical and natural scientist. A highly 

structured methodology is expected to allow researchers to quantify observation and to 

analysis those observations through complicated statistical techniques (Saunders, et al. 

2007). Positivistic researchers revolve around implicit assumptions in which formulate 

a reference framework in understanding social ‘reality’ (Giddens, 1974). In this 

research, the researcher adopts positivism as a sociologist who acts as an observer of 

social ‘reality’.
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Table 5.1: Com parisons of Philosophical  Research Paradigms

Elements Positivism C ritical Realism Constructivism /
Interpretivism

Ontology ‘Naive realism ’ in which Critical realism -  ‘real’ Relativism -  local and
an understandable reality 
is assumed to exist, driven 
by immutable natural law. 
True nature o f reality can 
only be obtained by 
testing theories about 
actual objects, processing 
or structures in real world.

reality but only 
imperfectly and 
probabilistically 
apprehendable.

specific constructed 
realities; the social world 
is produced and 
reinforced by human 
through their action and 
interaction.

Epistemology Dualistic / objectivist; 
verification o f hypothesis 
through rigorous empirical 
testing; search for 
universal laws o f 
principles; tight coupling 
among explanations, 
predictions and control.

Modified dualist/ 
objective; critical 
tradition/ community; 
findings probably true.

Transactional/ 
subjectivist; 
understanding of the 
social world from the 
participants’ perspective 
through interpretation of 
their meaning and actions; 
researchers’ prior 
assumptions, beliefs, 
value. And interests 
always intervene to shape 
their investigations.

Methodology Hypothetical-deductive
experiments/
manipulative; verification 
o f hypotheses; mainly 
quantitative methods.

Modified experimental/ 
manipulative; 
falsification of 
hypotheses; may 
include quantitative 
methods.

Hermeneutical/ 
dialectical; interpretive 
case study; action 
research; holistic 
ethnography.

Inquiry Aim Explanation: prediction and control Understanding;
reconstruction.

N ature of 
Knowledge

Verified hypotheses 
established as facts or 
laws.

Nonfalsified hypotheses 
that are probable facts 
or law.

Individual and collective 
reconstructions 
sometimes coalescing 
around consensus.

Knowledge
Accumulation

Accretion -  “building blocks” adding to “edifice of 
knowledge” : generalisations and cause-effect 
linkages

More informed and 
sophisticated 
reconstructions; vicarious
experience

Source: Adapted from Guba and Lincoln (2005)

Found in several quantitative studies, generalisability is one of the most common shared 

goals of implementing quantitative research. According to Maylor et al (2005), two 

ways to examine the generalisability of the quantitative finding are validity and 

reliability (These will be elaborated in section 5.6). Stated by Bryman, et al. (2003), 

positivism can be characterised into five principles:
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1. Only phenomena and hence knowledge confirmed by the sense can genuinely be 

warranted as knowledge (the principle of phenomenalism).

2. The purpose of theory is to generate hypotheses that can be tested and that will 

thereby allow explanations of laws to be assessed (the principle of deductivism).

3. Knowledge is arrived at through the gathering of facts that provide the basis for 

laws (the principle of inductivism).

4. Science must (and presumably can) be conducted in a way that is value free 

(that is, objective).

5. There is a clear distinction between scientific statements and normative 

statements and a belief that the former are the true domain of the scientist.

Whatever the outcome of a positivist social investigation, the goal of analysis can and 

must be able to formulate Taw’ or Taw-like’ generalisation of same kind as those, 

which have been established in relation to social reality (Giddens, 1974). Generally, 

positivist approach focuses on theories testing and provides new materials for 

development of laws. There are strong connections between theory and research, which 

carries the implications that “zY is possible to collect observation in a manner that is not 

influenced by pre-existing theories” (Bryman, et a l 2003:14). However, argued by 

Bryman, et al. (2003), generalisation is only applicable when observing a large number 

rather than a small number of individuals in a certain organisation or locality. In 

essence, unique theories could be generated through quantitative research without 

manipulation of existing ones.

As much of the debate is based on how methods are developed in natural science and 

transferable to the social science, positivist approach gives a clear sense of separating 

subjective and objective data interpretation (McKenzie, 1997). Under these assumptions, 

it is believed that social phenomena could be scientifically observed and measured. 

Along with the emphasis on objectivity, the attained knowledge through scientific 

methods would result in greater strength in terms of reliability. Furthermore, the 

positivist approach asserts that results based on a data set would be bias-free (In the 

current context, bias is commonly caused by personal interpretations and values that 

may influence conclusions drown from a set of data).
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On the other hand, constructivism / interpretivism views of knowledge can only be 

reached through understanding of subjective meanings in social actions. The 

terminology was first generally accepted in the 1966 through a book published by 

Berger and Luckmann (1966) called “The Social Construction o f Reality” with 

emphasis on individuals who form ideas through social interactions. These ideas are 

further toughened though continual reciprocation and are engrained into the behaviour 

of members of a society.

In between these two extremes (positivism and constructivism / interpretivism), another 

emerging research paradigm is critical realism which views the world in three 

components namely: reality, actual and empirical (Sayer, 2000). A critical realist 

believes that the existence of the ‘true’ domain involve objects and structure which 

requires casual power to be uncovered. However, the statement of ‘truth’ is not treated 

as an absolute matter. Instead, a form of mechanism such as relationships and degree of 

practical adequacy are more concerned in uncovering the logic (Sayer, 2004). 

According to Aastrup and Halldorsson (2008), critical realist believes that the ‘social 

systems are always open and usually complex and messy’ (everything is related and 

nothing is dependent). Therefore, predictions are used as a ‘control’ tool to justify the 

surrounding circumstances (differencing between dependent and independent factors). 

According Sayer (2000), critical realism acknowledges that social phenomena are 

intrinsically meaningful, and hence that meaning is not only externally descriptive but 

constitutive.

In comparison to positivism, critical realist does not consider ‘actual’ as a complete 

representation of the ‘real’. According to Reed (1997), social action is the results of the 

choice of agents, which is influenced by the generative mechanism of structures. A 

critical realist will not only explain the outcomes but also reference the impacts of the 

specific conditions or context. Therefore, the results from the activation of structure at 

one point of time might not be replicated in the future due to the conditions in which 

decisions are made.

In retrospect, qualitative researchers are greatly influenced by different intellectual 

traditions whereas quantitative researchers are strongly influenced by a natural science 

approach to what should count as acceptable knowledge (Bryman and Bell, 2007). With
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a particular emphasis on the accumulation of knowledge and discrete steps that follow 

forms of pattern, the current research falls into the positivist paradigm. The ontological 

position of the current research believes that reality is an external objective which exists 

beyond our knowledge and comprehension. The author sees transport and logistics 

management as an objective entity and therefore decided to adopt an objectivist stance 

to the study of particular aspect of logistics and transport management. The author 

believes that the social world is constructed through people’s experience and 

knowledge that only a certain facet ‘truth’ can be encapsulate and not the whole 

phenomenon. In essence, philosophical paradigms have demonstrated the ways of 

knowing and understanding the social world.

5.3 R e se a r c h  A p p r o a c h

With regard to the research philosophy stated in the previous section, this section 

examines decisions involved in selecting a proper research approach based on the 

positivist research paradigm. As noted earlier, positivist researchers focus on explicit 

testing of theories or hypotheses with actual objects, processing or structures in the real 

world (Guba and Lincoln, 2005). Therefore, the first decision that is to be made is 

whether the research should use the deductive approach or the inductive approach 

(Saunders, et al. 2007).

The deductive approach, known as the logic of the scientist, owes to the involvement of 

theory testing in the natural science. There are laws which present the basis of 

explanation, which allows the anticipation of phenomena to predict the occurrence and 

finally to permit them to be controlled (Saunders, et al. 2007; Bryman and Bell, 2003; 

Maylor and Blackmon, 2005). In practice, deductive reasoning deduces hypotheses 

from the theory in an operational term and proposes a relationship between two specific 

concepts or variables. In order to test the operational hypotheses, data are collected and 

examined to a specific outcome of the inquiry. If necessary, modification of the theory 

in the light of the findings is to be decided whether the results challenge or support the 

theory from which the hypotheses were generated (Robson, 2002; Bryman and Bell, 

2003, Maylor and Blackmon, 2005).

The inductive approach, known as the logic of the ethnographer, is the mirror image of 

the deductive approach. In this case, theory is the outcome of the research which
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involves in portraying generalisable inference out of observations (Bryman and Bell, 

2003). Research using an inductive approach is likely to be particular concern with a 

small sample of subjects rather than a large number as with the deductive approach 

(Saunders, et al. 2007). Knowledge through literature is not necessarily needed at the 

starting point; instead, empirical observations of the world through logical 

argumentation will be used to lead to theoretical generalisation (Spens and Kovacs,

2006). The general differences of these two approaches are presented in Figure 5.2 and 

Table 5.2. The distinct differences in between deductive and inductive approach lies on 

the starting point of the research process, the aim of the research and, the point in time 

at which hypotheses or proposition are developed and whether they are further applied 

or not (Spens and Kovacs, 2006).

F ig u r e  5.2: T h e  D if f e r e n c e  b e t w e e n  D e d u c t iv e  a n d  In d u c t iv e  A pp r o a c h

Prior
theoretical
knowledge

▼
Real-life

observations

Theoretical 
framework ^

\

Suggestion of 
hypothesis or 
propositions

 ► New
knowledge

Application 
/ testing

Deductive 1
. . .  r Research ApproachInductive J

Source: Adapted from Spens and Kovacs (2006)

T a ble  5.2: D if f e r e n c e s  b e t w e e n  D e d u c t iv e  a n d  I n d u c t iv e  A p p r o a c h

Deduction Approach Induction Approach
• Scientific principles • Gaining an understanding of the meanings
• Moving from theory to data humans attach to events
• The need to explain causal relationship • A close understanding of the research

between variables context
• The collection of quantitative data • The collection of qualitative data
• The application of controls to ensure • A more flexible structure to permit changes

validity of data of research emphasis as the research
• The operationlisation of concepts to ensure progresses

clarity of definition • A realisation that the researcher is part of
• A highly structured approach the research process
• Researcher independence of what is being • Less concern with the need to generalise

researched
• The necessity to select samples of

sufficient size in order to generalise
conclusions

Source: Saunders, et al. (2000)
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The present study adopts a deductive approach, which seeks to test the causal 

relationships of Relationship and service value in the Multimodal Transport service 

industry, as well as its impact on shippers’ business performance. According to Kirkeby 

(1990), deductive positivism is often regarded as the predominant research approach in 

general, which is also true in logistics and transport research (Mentzer and Kahn, 1995; 

Naslund, 2002; Aastrup and Halldorsson, 2008). According to Wagner and Kemmerling 

(2010), deductive approach prevails over other approaches, i.e. inductive or abductive 

approaches in logistics and transport research. By using a deductive approach, a 

researcher can, firstly, generate a probability sample from the entire population with a 

known degree of accuracy; secondly, simplify the operationalisation of complex 

constructs with establishment of casual links between the constructs of interest. A 

deductive approach is widely used within logistics research and it is unlikely that the 

research will be misunderstood and subsequently under-valued.

The study of the contribution of relationship quality and Guanxi to logistics and service 

value is still in its infancy, and generally very few relevant researches are found in the 

Multimodal Transport literature. Therefore, with the nature of the research question, 

deductive reasoning is used to allow combination of abstractive theories (behavioural 

and service values in Marketing disciplines) to be operationalise in the field of 

Multimodal Transport logistics research. A summery of the differences in between the 

scientific and ethnographic approach is presented in Table 5.3.

As the researcher adopts a positivistic view, this research focuses on hypothesis testing 

through a pre-established conceptual framework. Another key consideration is to decide 

the purpose of the present study -  whether it is explanatory, exploratory or descriptive. 

Saunders, et al. (2007) described the three classifications of research purposes as: 

explanatory studies, which aims to establish causal relationships between variables in a 

situation or a problem; exploratory research, which aims to explore new insights, ask 

questions and to assess phenomena in new lights; descriptive studies, which aims to 

portray an accurate profile of persons, events or situations. The distinctions in between 

these purposes are not absolute and in any given study, more than one purpose can be 

found depending on the research question (Churchill and Iacobucci, 2002).
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T a b l e  5 .3 : S c ie n t if ic  a n d  E t h n o g r a p h i c  a p p r o a c h e s

Characteristics Scientific approach Ethnographic approach
Research
philosophy

Philosophy o f science Philosophy of social science

Research
perspective

Positivism, Realism, Empiricism Interpretivism, Constructivism, 
Subjectivism

Archetype Experimenter operating in a laboratory Researcher present or participating in 
the field of interest

Questions What, how much Why, how

Starting point Structure for data -  you know what you 
need to collect -  theory-led

Unstructured -  what you need to do 
emerges -  data-led

World-view Objective -  the researcher is 
independent

Subjective -  the researcher is part of 
what is being researched

Objective To find general patterns or laws -  
generality

To understand meaning in one specific 
situation -  depth

Underlying
logic

Deduction
(Theory Confirmation)

Induction
(Observation -> Theory)

Who uses? Predominant in economics, finance, 
operations research, management 
science, marketing

Predominant in human resource 
management, organisational behaviour, 
organisational science

Role of theory Testing o f theory through development 
o f hypotheses, collection o f data, 
verification

Generation of theory through pattern 
analysis

Process Predominantly linear, sequential, 
ordered

Predominantly iterative, over-lapping, 
messy

Associated
methods

The scientific method, o f which surveys 
are an example. Modelled on closed- 
system experiments, minimising bias, 
but limiting the possibilities o f 
discovery

Video diaries. Recognises social 
systems are most likely to be open 
systems, and tries to recognise personal 
biases and keep an open mind

Data type Predominantly quantities, predetermined Predominantly qualitative, for example 
a series o f statements or impressions

Finding Measure Meaning

Source: Adapted from Maylor and Blackmon, (2005)

Under an explanatory study, also known as causal study, takes the form of experiments 

to investigate the cause and effect of two or more measured variables (Churchill, 1976). 

Evidence is provided in regard to a structural causal relationship between variables by 

means of concomitant variations and time order, which results in the elimination of 

other possible explanation (Churchill and Iacobocci, 2002). However, according to the 

research question, this option is not practical due to: repetitive experimental 

requirements, manipulation of one or more variables, time and financial constraints 

(Churchill, 1978).

Unlike an explanatory study, an exploratory study operates in a more flexible and 

creative way in discovering unexpected meanings (Kinnear and Taylor, 1991; Saunders,
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et al. 2007). This is particularly helpful in clustering a vague problem statement into 

smaller, more precise sub-problem statements in the form of specific hypothesis. 

Exploratory research is appropriate to problems which little is known and allows 

researchers to be flexible with respect to the methods used for gaining insights and 

developing hypotheses (Churchill and Iacobocci, 2002). Regarding to the current 

research, exploratory study would be appropriate in investigating the under-explored 

gap in between relationship and service issues in the context of Multimodal Transport. 

However, with the use of precise measurements, possibility of inconspicuous result 

would hinder the overall research outcome. Therefore, this type of study would be 

impractical for this research.

As stated in the previous section, the research adopts a positivist approach which aims 

to describe and measure specific social phenomena. Unlike both explanatory and 

exploratory studies, descriptive study acts as an extension of or a forerunner to 

exploratory and explanatory study (Saunders, et al. 2007). It is used to: describe the 

characteristics of certain groups, estimate the proportion of people in a specified 

population who behave in a certain way and make specific predictions (Churchill, 1978). 

Churchill and Iacobucci (2002) emphasised that a good descriptive study must 

presuppose existing knowledge in regard to the phenomenon studied. In direct contrast 

to exploratory study, descriptive study requires clear specification and is arguably more 

rigid.

In terms of data collection and cost, descriptive study is considerably more efficient and 

effective (Nachmias and Nachmias, 2008). A clear specification of the descriptive study 

is characterised by the use of who, what, when, where, why and how of the research 

question (Churchill, 1978). In this respect, descriptive study is the most appropriate 

option for this study. Given the nature of the research objectives and time constraints, 

this study employs a cross-sectional design. According to Bryman and Bell (2007), a 

cross-sectional design is built on the idea of a social survey which connects in people’s 

mind with questionnaires in regard with two or more variables at a particular time. In 

this research, the researcher seeks to describe the impact of a phenomenon on 

Multimodal Transport industry through application of structural equation modeling 

(SEM) data analysis technique.
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5.4 R e s e a r c h  M e t h o d s

It is important to stress the purpose of the research which in some ways governs the use 

of research methods. Noted by Naslund (2002), in a complex and applied research field 

such as logistics and transport, a predominant research paradigm resulting in dominant 

method should not exist. However, according to a review of logistics journal articles 

conducted by Mentzer and Kahn (1995), in the Journal o f  Business Logistics (JBL), the 

dominance of surveys methods has indicated that quantitative methods are preferred in 

logistics research in general. Nevertheless, criticisms can still be found with 

quantitative methods, especially with surveys. According to Naslund (2002) and 

Bryman, et al. (2003), results of a quantitative analysis can be distorted due to 

complexity of analytical method, requirement of large sample, and the complexity of 

understanding and interpreting the result for others with limited understanding of the 

method used. As previously stated, logistics is very much a real-world orientated 

discipline which are often un-structured and complicated. Therefore, a systematic 

approach is ideal in presenting the outcome of the research through a structuralised 

methodology.

In logistics and transport research, there are pragmatic reasons for the intensive use of 

survey-based methods and questionnaires to collect data. First, it allows involvement of 

various functions or locations within a firm, which are convenient for gathering data. 

Second, mail surveys allow the researcher to reach upper managerial and executive 

levels. Lastly, surveys can ensure anonymity, standardised wording to avoid drawbacks 

such as interviewer bias (Wagner and Kemmerling, 2010). Regarding to the type of 

approach used in this research, the following section briefly outlines the details of 

methods employed in this research with regard to data collection methods, 

questionnaire development and research sampling.

5.4 .1  D a t a  C o l l e c t i o n  M e t h o d s

With theoretical support from the literature, a set of questionnaire has been carried out 

for the actual data collection. The following section illustrates a step-by-step procedure 

of questionnaire development used in this research (Figure 5.3).
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F ig u r e  5 .3: Q u e s t io n n a ir e  D e v e l o p m e n t  P r o c e s s

Specify what information will be sought «- -

1
Determine the types of questionnaire and methods 

for administration
4 -

4
Content of individual items 4 -

Determine form o f response 4 -  -

Determine wording o f each question ♦ -

Determine sequence o f questions b-1
Determine layout and physical characteristics of 

the questionnaire
4 -

4
Re-examine steps 1-7 and revision, if necessary h

+
Pre-test and pilot test questionnaire

4
Administer the questionnaire

Source: Churchill and Iacobucci (2002); Maylor and Blackmon (2005)

Step 1: Specify what information will be sought

Decision on what information will be employed for the research is primarily depended 

by the framing of some specific hypotheses for investigation. Collection of information 

on measurement items are specified in the literature review and the measurement 

instrument was designed to reflect the stated hypotheses documented in Chapter 4. In 

the present study, the design of the measurement instruments was engaged to stipulate 

the individual constructs in order to investigate possible relationships hypothesised in 

this research.

Step 2: Determine the types o f  questionnaire and methods for administration 

Because of the volume of respondents, visiting every prospect respondents would be 

difficult due to budget and time constraints. Therefore, in this study, a questionnaire 

survey was selected as the main empirical data collection method. According to Maylor 

and Blackmon (2005), a survey is a useful technique to capture facts, opinions, 

behaviours or attitudes from a range of respondents. However, according to Saunders, 

et al. (2007), it is worth noting that there are various types of survey methods that 

should be taken into account when implementing this specific method (Figure 5.4).
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F ig u r e  5.4: T y p e s  o f  Q u e s t i o n n a i r e  A d m in is t r a t io n  M e t h o d

Self
On-line questionnaire

administered ........  Postal questionnaire

Questionnaire — Delivery and collection questionnaire

Interviewer- ■ Telephone questionnaire
administered Structuied questionnaire

Source: Saunders, et al. (2007)

First of all, there are two main forms of questionnaire, namely: self-administered and 

interviewer-administered. The main difference between these two is the involvement of 

an interviewer. In self-administered questionnaire method, the questionnaire is to be 

completed by the prospective respondent without any aid from the interviewer. On the 

other hand, interviewer-administered requires verbal or face-to-face contact between the 

interviewer and the interviewee such as telephone questionnaire or structured face-to- 

face interview or questionnaire (Maylor and Blackmon, 2005). In most cases, the 

interviewer-administrated questionnaire is regarded as one of the most common 

techniques used in all types of business and management research (Maylor and 

Blackmon, 2005; Aastrup and Halldorsson, 2008). Regarding its flexibility, focusing on 

specific subject and possible extension of its meaning has become a general aim of this 

particular technique. This method enables researchers to gain more freedom to probe 

beyond the answer through a form of dialogue with the respondent and to collect 

additional information (May, 2001; Bryman and Bell, 2007). However, this particular 

method is time and cost consuming when dealing with large sample and especially 

when the prospective respondents are geographically dispersed. Alternatively, self- 

administered questionnaire method would be more advantageous over the latter in terms 

of convenience (time, cost and location for both interviewer and interviewee) and as it 

is less obstructive (absence of interviewer effects) to interviewers (Bryman and Bell,

2007). In self-administered questionnaires, several disadvantages could also be found, 

such as: lack of clarification when needed and less opportunity to collect additional data 

(Maylor and Blackmon, 2005).

Along the three self-administered methods, the postal questionnaire was adopted rather 

than on-line questionnaire or delivery and collection questionnaire. According to 

Kaplowitz, et al. (2004), postal or mail survey would have typically 11 per cent more
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response rate when compared with on-line survey. The main reason why on-line 

surveys has lower response rate than postal questionnaires is because of ‘survey fatigue’ 

or lack of internet access on the part of the recipient (Kaplowitz, et al. 2004). With 

regard to the limitation of this research, addressed in the earlier section of this paper, 

postal survey would be likely to gain a higher response rate than on-line survey.

Step 3: Determine Content o f  individual items

The contents of the individual items could be found in the previous chapter. In order to 

operationalise these items on a questionnaire a seven-point Likert scale was used. The 

higher value indicated stronger level of satisfaction or agreement. The final set of items 

was inspected and revised by academic professors and practitioners to ensure the items 

were understandable and relevant to the research objective. Amendments were made 

accordingly in agreement with the research supervisor. The questionnaire consists of 

four parts, namely: Multimodal Transport Service and Value, Business Performance, 

Relationship Quality and Guanxi and General Background Information.

P a r t  A : M u l t im o d a l  T r a n s p o r t  S e r v ic e  &  V a l u e

The objective of the first section is to identify the satisfaction level of Multimodal 

Transport services through a list of 25 service attributes based on shippers’ viewpoint. 

The questions for the ‘Multimodal Transport Service’ scales were operationalised by 

using seven point scale with the endpoints ‘strongly dissatisfied’ (=1) and ‘strongly 

satisfied’ (=7). The items were adapted from Lai, et al. (2002); Lu (2007) and Yang, et 

al. (2009). The questions for the ‘Logistics Service Value’ scales were operationalised 

on a seven point scale with the endpoints ‘strongly disagree’ (=1) and ‘strongly agree’ 

(=7) The items were adapted from Wang, et al. (2004), Cronin, et al. (2000), and 

Sweeney and Soutar (2001).

P a r t  B: B u s in e s s  P e r f o r m a n c e

Informants were asked to specify the level to which each of the individual items in the 

Business Performance construct was being used. According to Flynn, et al. (2003), a 

business performance measure was considered as an important measure of a company’s 

output. This particular measurement model was used due to the similarity of research 

methods carried out in China. However, it was found that the measurement items 

appeared in business performance is very similar to financial performance scales found 

in the work of Vickery, et al. (2003).
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The financial performance scale, pointed out by Vickery, et al (2003), was captured by 

three measures, namely: pre-tax return on asset (ROA), return on investment (ROI) and 

return on sales (ROS). The frequent replication of these three measurement items has 

been proven to be rigorous and accurate through world-wide application and tests 

(Johnson, 1999; Vickery, et a l 2003; Petersen, et a l 2005; Flynn, et al 2010). 

However, in this research Business Performance was applied instead due to its ability to 

draw more comprehensive conclusions. In addition, the use of actual values for business 

performance was considered but it was, in many empirical studies, stated that subjective 

ratings are more commonly used than actual values due to the unwillingness of the 

respondents in providing sensitive ‘hard’ data (Vickery, et a l 2003).

Furthermore, the use of the term ‘Financial’ as part of the section title of the survey 

might appear to be sensitive to potential respondents, as they may feel uncomfortable in 

sharing sensitive company information. Therefore, the title of the section was listed 

under ‘Business Performance’ rather than ‘Financial Performance’. The questions for 

the ‘Business Performance’ scales were operationalised on a seven point scale with the 

endpoints ‘much worse’ (=1) and ‘much better’ (=7). The items were adapted from 

Flynn, et al (2010).

P a r t  C: R e l a t io n s h ip  Q u a l i t y  &  G u a n x i

The questions for the ‘Relationship Quality’ scales were similarly operationalised using 

a seven point scale with the endpoints ‘strongly disagree’ (=1) and ‘strongly agree’ (=7). 

The items were adapted from Wang, et a l (2004) and Crosby, et al (1990). The 

questions for the ‘Guanxi’ scales were also operationalised on a seven point scale with 

the endpoints ‘strongly disagree’ (=1) and ‘strongly agree’ (=7). The items were 

adapted from Lee and Dawes (2005) and Cai, et a l (2010).

P a r t  D : G e n e r a l  B a c k g r o u n d  I n f o r m a t io n

The final part of the questionnaire was provided to allow general descriptions of the 

business background. There were 12 questions in total which could be grouped into four 

sub-sections, namely: respondent’s relationship with the company, company’s general 

background, company’s transport service experiences and open ended questions. These 

questions will not be used in the analysis of model; instead, they are intended to provide
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better understanding of the characteristics of the respondents and their general attitude 

towards the transport and logistics service sector.

Sub-section One: Respondent’s relationship with the company.

1. Date of completion of survey.

2. What is the nature of your current posit8ion with your company?

3. How long have you been working in the company?

Sub-section Two: Company’s general background

4. What is the approximate age of your company?

5. What type of ownership is your company?

6. Approximately, please indicate the umber of employees in your company.

7. Please give an estimate of your annual revenue in 2009.

Sub-section Three: Company’s transport service experiences

8. Please indicate the type of MTO that you are using now.

9. Please identify the type of INCOTERM that are commonly used in your 

consignment.

10. Has any major change occurred in the last five years in Multimodal Transport 

that you use?

11. Could you give me an indication of how much is spent on transport per year?

Sub-section Four: Open-ended question

12. Are there any areas in your transport/logistics/distribution operations that can be 

improved?

It was found that in the body of Multimodal Transport literature, measurement of 

Multimodal Transport Service and Relationship is still in the infancy stage. Therefore, 

items were carefully selected and modified to fit the context of Multimodal Transport. 

Modification of the questions includes wording and order of questions to reduce 

ambiguity and redundancy of items.
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Step 4: Determine form o f response

There are three types of responses: open-ended questions, multichotomous questions 

and dichotomous questions (Churchill, 1976). In an open-ended question, the 

respondents are freely to answer questions in their own words rather than being limited 

to choice given. This form of response is often used to probe for additional information 

which could be collected from demographic characteristics through attitudes, intentions, 

and behaviour (Churchill, 1976). This form of response is used in Part D, Section Four. 

The rationale for using open-ended questions was to allow the researcher to gain some 

insight into the respondent’s frame of reference, as well as to seek elaboration and 

future research opportunities. Concerning the breadth and depth of the content, this 

question serves as a ground mapping question which encourage spontaneity and to 

allow the respondent to raise the issues that concerns them the most (Legard, et al.2003).

The second form of response is multichotomous question. Multichotomous questions 

are fixed-alternative questions, which allow respondents to choose the alternative that 

most closely corresponds to their position on the subject (Churchill, 1976). The 

advantage of multichotomous questions lies in the uniformity of respondents’ behaviour, 

as those other than the researcher could replicate the survey in similar situations 

(Ghauri and Gronhaug, 2002). However, this form of response is not suitable in a 

context where diverse terms and languages are accounted as one of the indicator to the 

study. Other drawbacks such as rigidity and wording might jeopardise the quality of the 

questionnaire (Bryman, 2004). Therefore, similar culture and views of the reality are to 

be shared in between actors in order to minimise the interpretation and dynamics of the 

interview (May, 2001).

An attachment of ‘Definition of Terms’ (see page 302) has been given along with the 

questionnaire to avoid any misinterpretation of terminologies used. With the aims of 

this research in mind, questions from Part A to Part C are operationalised in a seven- 

point Likert-style rating scale. This allows the research to maintain uniformity in 

performing statistical analysis. The use of ‘odd’ numerical scale provides respondent 

with neutral opinion on questions that they do not feel comfortable with. Furthermore, 

in Part D questions 2 to 5, 7 to 9 and 11 employed this form of response as well.
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The last form of response is the dichotomous question which is also a fixed-alternative 

question but one in which there are only two alternatives provided (Churchill, 1976). 

The dichotomous question offers ease of coding and tabulation. However, according to 

Churchill (1976), the arrangement of alternatives in this form of response can affect the 

response an individual gives. In this research, question 12 in Part D has employed this 

form of response.

Step 5: Determine wording o f  each question

Wording of a question is a critical issue in any self-administered survey method 

because poor wording of a single question can cause respondents to refuse to answer it 

or to answer incorrectly (Churchill, 1976). Clarification is very important because once 

the questionnaire is distributed to potential respondents; it is very unlikely that 

corrections can be made after that. Churchill (1992) suggested that, in order to avoid 

such problem, a question should: use simple words to avoid ambiguous meaning and 

double-barrelled questions and, finally, should be double checked with academic 

researchers and practitioners. Using simple words might sound rational, however many 

researchers suffer from vocabulary problems due to the level of education in which he 

or she obtained in comparison with typical questionnaire respondents.

The use of academic wordings might be familiar to the researcher but might not be 

understood by many respondents. To avoid this problem, a content analysis is to be 

performed with both academic researchers and potential respondents. In order to clarify 

and simplify respondents’ choice of answer, the questions are grouped in sections under 

a consistent scale, i.e. the use of ‘strongly agree’ and ‘strongly disagree’ throughout 

Part C. Not only the questions are to be simply worded, a call for two responses in one 

single question will create confusion for the respondent. In this research, double- 

barrelled questions were avoided by ensuring a single possible answer for each question. 

Finally, the questionnaire was sent to academic researchers and practitioners for pre

testing before the actual distribution.

Step 6: Determine sequence o f  questions

Once the wording for each question have been specified, the sequence of the question is 

to be decided. Churchill (1992) suggested that the success of the research outcome can 

be highly depended on the presentation of the questions towards prospect respondents.
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Firstly, followed by Churchill’s guideline, the first few questions should be simple, 

interesting and in no way threatening to respondents. This will encourage them to fill 

the entire questionnaire in a relaxing manner.

In this research, the first part of the questionnaire deals with the respondents’/shippers’ 

experience of generic transport service attributes provided by MTO on the basis of 

satisfaction level. Secondly, a funnel approach was employed in progressively 

narrowing down the scope from general issues to behavioural issues. If the 

questionnaire begins with a narrow topic such as behavioural issues and ends with 

generic service attributes, the respondent would most likely to loose interest or 

confused (Churchill, 1976). Thirdly, the placement of difficult or sensitive questions 

late in the questionnaire is suggested to avoid ambiguity and feeling of being threatened 

from the respondent towards the questionnaire. If the respondents feel threatened, they 

will turn off from the questionnaire (Churchill and Iacobucci, 2002). Therefore, 

sensitive questions, such as: relationship quality and Guanxi, personal profile, 

relationship with the company and company information, was placed at the very end of 

the questionnaire. Finally, an open-ended question was the placed at the end of the 

questionnaire for respondents to provide comments regarding with improvement areas 

of transport / logistics / distribution operation. Contact details were also provided at the 

end of the questionnaire to demonstrate the credibility and approachability of the 

researcher.

Step 7: Determine layout and physical characteristics o f  the questionnaire 

The physical characteristics of the questionnaire will have an impact on the accuracy 

and the perceived importance of the study in the respondents’ point of view. 

Furthermore, the presentation of the questionnaire will also affect the willingness of the 

respondents’ cooperation (Churchill, 1992). Recommendation on the layout of the 

questionnaire was consulted with academic researchers from various departments in 

Cardiff University, i.e. Logistics Operations Management, Marketing, Human 

Resources Management and Economics. Moreover, the questionnaire was sent to three 

academic researchers in Thailand via E-mail. Recommendations on characteristics and 

layouts of the questionnaire were gathered and amendments were made accordingly.
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Saunders, et al. (2007) suggests that questionnaires are to be straightforward and 

grouped into obvious and logical sections. Deciding on the appropriate length of the 

questionnaire will have an effect on the cooperativeness of the respondent. DeVaus 

(2002) stated that there is a widespread view that longer questionnaires will have a 

negative impact on the response rate in comparison with shorter questionnaires. In this 

research, the total length of the questionnaire form was 7 pages including a cover page, 

a definition page and a half page of contact details. Each question was carefully 

numbered for statistical data analysis. In order to discreetly identify the respondent, a 

unique reference number was imprinted on the third page of the questionnaire. Once the 

layout of the questionnaire was completed, a cover letter with Cardiff Business School 

headed paper stating the agenda of the study, ethical concerns and contact details was 

included. The letter was aimed to motivate potential respondents’ participation in the 

research and to confirm the confidentiality and credibility. A pre-paid envelope with a 

return address was enclosed with each questionnaire.

Step 8: Re-examine steps 1-7 and revision, i f  necessary

The first draft of the questionnaire was reviewed by both academic researchers and 

practitioner, in terms of its appearance, wording and sequence. This was to ensure that 

the question is not confusing or ambiguous and modifications are made accordingly.

Step 9: Pre-test and pilot test the questionnaire

Through the systematic process of questionnaire development, pre-testing is ideally the 

only way to examine the feasibility of the completed questionnaire under actual 

conditions of data collection (Churchill, 1992). Therefore, this process is critical in 

observing potential error or ambiguities in wording, sequencing, layout and clarity 

which might not have previously spotted (Maylor and Blackmon, 2005). In this research, 

two pilot tests were carried out. By Saunders, et al.’s (2007) definition, a pilot test is a 

small-scale study to test a questionnaire to minimise the likelihood of respondents 

having problems in answering the questions and of data recording problems as well as 

to allow some assessment of the questions’ validity and the reliability of the data that 

will be collected. In this stage, several potential errors were detected through 

distribution of 15 potential respondents in Thailand via E-mail and followed up by 

telephone (This is carried out after the translation process. The pilot test revealed that 

the initial version of the questionnaire had an extensive amount of blank spaces and
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over-sized headings which might trigger off respondents’ interest in completing the 

whole questionnaire. Therefore, amendments were made accordingly.

Once the amendments were done, a second pilot test was carried out through 

distribution to 8 researchers in various business departments. The primary aim of this 

test was to verify the reliability, appropriateness and the comprehensiveness of the 

context and layout. Again, amendments were made accordingly to suggestions and 

comments. Apart from resolving issues related to questionnaire design, analytical pre

testing is also vital in ensuring the validity and the reliability of the data (The final 

version of the questionnaire is attached in Appendix F). Issues regarding with validity 

and reliability of the constructs are examined in Section 5.6.

Step 10: Administer the questionnaire

Once the questionnaire has been polished through the previous two pilot tests, the final 

stage of the questionnaire is to distribute them to prospective informants. The target 

population criteria for this study were ‘shippers’ in Thailand. Methods of selecting the 

sample population are illustrated hereunder.

5.4.2 R e s p o n d e n t  I d e n t i f i c a t i o n  a n d  R e s e a r c h  S a m p l in g  

Prospective informants were people who deal with Multimodal Transport as a part of 

their business operation in Thailand. According to Thailand’s export/import-related 

database, two public lists of shippers have been found available, namely: Department of 

Export Promotion (DEP) and Thai National Shippers’ Council (TNSC). The DEP’s list 

of shippers is available for purchase through the website (www.depthai.go.th) and 

TNSC are open for public (www.tnsc.com). The TNSC’s list of shippers was selected in 

this research because it is more precisely categorised than DEP and more up-to-date. 

The DEP’s list of shippers does have a larger sample size than TNSC but redundant has 

been found in their lists. Furthermore, TNSC’s list of shippers are more precisely 

filtered and organised than DEP in terms of company’s average export volume. In order 

to become a member of TNSC, a company would be require to have an annual export 

value of 50 million Baht or above (About 1 million British Pound).
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TNSC are widely accepted in both government and private sectors. The main purpose 

of TSNC is to assist shippers or exporters to promote and protect their interests in the 

global market arena and also to provide Multimodal Transport solutions. The council 

has been providing consultation and negotiation services domestically and 

internationally. Before the establishment of TNSC on February 5th, 1994, Thai shippers’ 

interest was represented by Shippers’ Committee under the aegis of Board of Trade of 

Thailand (TNSC, 2010). Currently, TNSC has become a centre for enhancing 

competency of exporters in the field of international logistics and global supply chain. 

Domestically, TNSC is in close collaboration with Port Authority of Thailand in terms 

of logistics and transport solutions. Internationally, TNSC works with its counterparts 

to achieve a better deal with international shipping lines and to endeavour development 

of mutual co-operation with other shipper councils in the Southeast Asian region.

According to TNSC’s list, 27 different categories are found under the characteristics of 

exported goods. There were total of 2,782 shippers listed in 2010 (Table 5.4). TNSC list 

is available for the public without any fees or subscriptions.

T a b l e  5 .4: T h a i  N a t i o n a l  S h i p p e r s ’ C o u n c il  C l a s s if ic a t io n  o f  S h ip p e r s

Sector Companies Sector Companies
Agricultural 226 Consumer 74
Construction 71 Furniture 112
Food 371 Gift Toys 28
Gems 8 Leather Shoe Bag 59
Household 99 Metal 77
Medical 33 Publishing 29
Plastic 131 Stationary 34
Sport 43 Chemical 97
Wood 70 Electric 289
Automotive 183 Mineral 57
Garment 415 Pets 24
Home Decor 36 Transport Service 3
Machinery 76 Other 38
Rubber 99 Total '2782
Source: Tabulated from www.tnsc.com

According to Saunders, et al. (2007), the larger the sample size, the lower the likely 

error in generalising to the population. If the research uses probability sampling, then it 

will comprise the accuracy of the finding. Effort was devoted towards achieving an 

accurate model based on an absolute sample of a population provided by the TNSC. In
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order to ensure a high response rate, postal questionnaire are distributed to all members 

of the TNSC (Kaplowitz, et al. 2004). The postal questionnaire was conducted over a 

period of 8 weeks, starting from the first week of August 2010 until the last week of 

September 2010. Once the completed questionnaires were returned, the reference 

numbers were then matched with TNSC’s list of shippers to identify the distribution of 

samples in terms of geographical location and industrial sector.

In total, 96 questionnaires were returned unanswered due to a change in the 

respondent’s address or because the company was no longer operational. A total of 289 

questionnaires were received back from shippers, giving a response rate of 10.76 per 

cent from the initial distributions. However, 49 questionnaires were discarded as their 

answer were incomplete, or because the respondent had put the same answers on all the 

seven-point Likert scale items, mentioning that they have never used Multimodal 

Transport services. Thus, 240 effective questionnaires were used, giving a revised 

response rate of 9.10 per cent.

5.4.3 Q u e s t io n n a ir e  T r a n s l a t i o n

As the questionnaires were distributed in Thailand, a Thai translated version of the 

questionnaire was needed. To avoid any ambiguity and potential confusion in the 

translated version, a parallel translation method was used to achieve equivalent meaning 

with the original English-version. According to Hambleton (1993), parallel translation 

method has been the preferred method for cross-cultural studies, which aimed to 

achieve equivalent meaning from the two versions. As an extension of parallel 

translation method, collaborative approach was suggested to ensure that different points 

of view are represented (Douglas and Craig, 2007). As the questions in the survey were 

related to socioeconomic, behavioural and attitudinal data, translators with knowledge 

of local conventions and the cultural context are required to identify and resolve issues 

of construct equivalence. Therefore, the original English-version questionnaire was sent 

to two national credited translators in Chulalomkom University who each hold a PhD in 

English linguistics in Thailand. This was followed-up by a meeting with the translators 

and an independent reviewer, in the field of Multimodal Transport research. 

Amendments were made accordingly until all members of the translation team were 

satisfied.
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5.4.4 Q u e s t io n n a ir e  R e v i e w

The original English-version questionnaire was reviewed by four British scholars and 

one Taiwanese scholar who all hold PhDs in the area of transport and logistics 

management. Two of the British scholars and the Taiwanese scholar hold a professorial 

position and one of the British scholars holds a reader position and the other is a senior 

lecturer, all in a well-known national university. The aim of this exercise is to validate 

the questionnaire and to avoid the potential confusion of each individual question which 

might lead to misinterpretation of the data. The translated version was then pre-tested 

with selected potential informants. Pre-testing is an important step where the researcher 

can find problems of comprehension or meaning that were not identified previously 

(Douglas and Craig, 2007). The results of the pre-testing of the questionnaire were sent 

to another independent academic researcher who holds a degree in logistics and supply- 

chain management for suggestions and opinions. The collaborative and iterative 

questionnaire translation process is illustrated in Figure 5.5.

F ig u r e  5.5: C o l l a b o r a t i v e  a n d  I t e r a t i v e  Q u e s t io n n a ir e  T r a n s l a t io n

P r o c e s s

AdministerPre-test ReviseInitial
Translation

Source
Questionnaire

Collaborative Approach

Establish
Equivalence

and
Questionnaire

Type

I f  n eed ed

P ara lle l Translation with  
tw o  accred ited  translators. 
F o llo w ed  by  a review  with  
one independent academ ic  
researcher

Source: Adapted from Douglas and Craig, (2007)

5.5 D a t a  A n a l y s is  M e t h o d s

As the present research is standing on a positivist paradigm, the researcher recognises 

the Multimodal Transport Service industry as an objective and external entity, and the 

integration of Value and Relationship are independent of each other. In examination of 

multiple causal relationships incorporating both unobserved and observed variables in 

social science, implementations of statistical techniques are the primary tools for 

analysing large quantity of data (Hair, et al. 2010; Frankfort-Nachmias and Nachmias, 

1996).
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In alignment of the research objectives, examining the effect of Multimodal Transport 

Service Value and Relationship on Business Performance, a subtle analytical technique 

was needed to test the pre-established hypothesis and to determine the over-all fitness 

of an interrelated multiple relationships. No matter the quality of the data gathered from 

the questionnaire survey, incorporating the ‘right’ tool is very important. This research 

aims at examining the interrelated causal relationships of each latent variable, namely; 

Multimodal Transport Service, Logistics Service Value, Relationship Quality, Guawci 

and Business Performance, simultaneous analysis of multiple variables is suitable for 

this type of research. With the aim to reduce error by improving reliability and validity, 

a better explanations and more accurate predictions can be made through multivariate 

statistical analysis (Hair, et al. 2010). Various methods can be found under multivariate 

methods and depending on the methods of analysis, different types of statistical 

approaches can be used. In this research two possible statistical analytical tools will be 

examined, which are regression and SEM.

5.5.1 A n a l y t ic a l  N a t u r e  o f  R e g r e s s i o n  a n d  SEM

Regression analysis was made possible due to a formula of correlation coefficient 

created by Karl Pearson in 1896 (Schumacher and Lomax, 2004). When the problem 

involves two or more independent variables, the regression model allows prediction of 

the causal relationships in between dependent observed variables (Y), and a linear 

weighting of a set of independent variables (XL X2...Xn) that minimises the sum of 

squared residual values to be made. However, regression analysis can only test one-on- 

one relationships in a single statistical test. If a model states two or more relationships, 

two or more separate regression tests are to be performed in order to test the model fully. 

Based on this limitation, a more complicated statistical algorithm was developed in 

early 1970s by Karl Joreskog, Ward Keesling and David Wiley which essentially 

incorporated regression analysis with path models and confirmatory factor models to 

allow test of multiple and interrelated dependence relationships in a simultaneous 

statistical equation. This was later known as Structural Equation Modeling (SEM) 

(Schumacher and Lomax, 2004).

The similarities in between regression and SEM are the use of standardised coefficients 

to indicate the relative strength of the statistical relationship. Through loadings from the 

instrument items to the construct, similar interpretation of the result can be utilised. In
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contrast to regression, SEM allows multiple variables to be observed when dealing with 

the development of more sophisticated theories. SEM involves with greater recognition 

given to the validity and reliability of observed scores from measurement instruments 

(Schumacher and Lomax, 2004). With the use of separated relationships for each sets of 

dependent variables, SEM estimates a series of separate, but interdependent, multiple 

regression equation simultaneously by specifying the structural model via statistical 

programmes. The two most commonly used approaches in the principle concepts of 

SEM are Partial Least Squares (PLS) and Covariance-Based SEM (CBSEM). Even 

though the PLS approach is less used than CBSEM in academic research, a growing 

body of research with the application of this particular method has been found (i.e. 

Reinartz, et al. 2009; Haenlein and Kaplan, 2004) and this is discussed in the following 

section.

PLS, like regression and SEM, uses similar algorithms as linear combinations to 

manifest associated variables. PLS closely resembles CBSEM with its latter 

characteristics and how it works with the entire structure of the research model which 

allows it to be categorised as a SEM technique (Gefen, et al. 2000). However, there are 

several distinct differences between PLS and SEM. Firstly, PLS is a variance-based 

SEM, whereas, CBSEM is a covariance-based SEM. Secondly, PLS analysis works 

with block variables rather than latent variables, and estimates model parameters to 

maximize the variance explained for all endogenous constructs in the model through a 

series of ordinary least squares (OLS) regressions (Reinartz, et al. 2009). In the PLS 

approach, there are fewer probabilistic hypotheses than SEM and data are treated by a 

sequence of simple or multiple regressions (Stan and Saporta, 2010). CBSEM uses 

model fitting to compare the covariance structure fit of the model and to a best possible 

fit covariance structure (Gefen, et al. 2000).

Based on the hypothesis of multinormality, the estimation of CBSEM is done by 

maximum likelihood (ML). Variance-based SEM (PLS) is designed to explain variance 

(i.e. to examine the significance of the relationships and their resulting R \  in a linear 

regression. According to Stan and Saporta (2010), the differences between the 

estimations for a causal model using PLS and CBSEM are highly depended on the order 

in which the parameters of the model and latent variables are computed. In terms of 

sample size, PLS is suitable for working with small data sample or excessively large
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samples which does not necessarily exhibit the multivariate normal distribution required 

by CBSEM (Gefen, et al. 2010; Reinartz, et al. 2009).

According Reinartz, et al. (2009), the choice between these two approaches is neither 

arbitrary nor straightforward because with the same structural model in any given 

situation, different objectives of CBSEM and PLS may result in different parameter 

estimates. However, suggested by Byrne (2001) and Chin (1998), PLS is more suitable 

for prediction and theory building rather than CBSEM which is more orientated in 

confirming theories.

With regard to parameter estimation, PLS does not require assumptions of distribution 

or measurement scale of observed indicators, whereas, CBSEM requires normally 

distributed and interval-scaled variables (Reinartz, et al. 2009). Furthermore, PLS does 

not necessarily require a sound theory base and supports both exploratory and 

confirmatory research, whereas in CBSEM requires sound theory base and only 

supports confirmatory research (Gefen, et al. 2010). A comparison of PLS and CBSEM 

are provided below (Table 5.5).

In Table 5.5, both PLS and CBSEM are capable of examining multiple relationships in 

one single structural model which are response-based and provides overall model 

fitness. As previously noted, CBSEM and PLS are two different approaches to the same 

problem. However, when examining a complicated model with interrelated 

relationships between multiple observed and latent variables in a confirmatory research 

approach, CBSEM is more suitable than PLS. While PLS shares similar characteristics 

with CBSEM, PLS approach is exploratory-driven rather than confirmatory-driven. 

Thus, with the examination of interrelated casual relationship between MTS, LSV, RQ, 

GX and BP, the use of CBSEM (hereby SEM) is strongly recommended as the most 

effective analytical instrument (Byrne, 2001; Hair, et al. 2010; Chin, 1998).
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T a b l e  5 .5 : C o m p a r is o n  in  b e t w e e n  PLS a n d  CBSEM

Criterion PLS CBSEM
Objective Prediction orientated Parameter oriented
Analysis approach Variance based SEM Covariance-based SEM
Distributional assumptions Non-parametric Multivariate normal distribution 

for maximum likelihood
Required sample size Low (min. 30-100) High (min 200-800)
Required theory base Does not necessarily require 

sound theory base. Supports 
both exploratory and 
confirmatory research.

Requires sound theory base. 
Supports confirmatory research.

Parameter estimates Consistency at large Consistent, given correctness 
and appropriateness of 
assumptions

Indicators per construct One or more Can be as few as one if 
indicator’s error is constrained.

Constructs per indicator Indicators can only relate to one 
construct

Indicators can relate to one or 
more construct(s)

Correlation between 
constructs can be estimated as 
undirected?

No Yes

Correlation between 
measurement errors can be 
modeled?

No Yes

Statistical test for estimates Inference requires jackknifing or 
bootstrapping

Available and valid given model 
assumptions are tenable: 
inference by bootstrapping 
otherwise

Goodness-of-fit measures Yes, but limited global measures Yes
Epistemic relationship Formative and reflective Typically only with reflective
between latent variables and 
measures

indicators indicator

Examines interaction effect 
on the entire model

Not readily supported Supported

Can constrain a path to a 
given value

Not supported Supported

Source: Developed from Gefen, et al. (2000); Stan and Saporta (2010); Hair, et al. (2010); 

Sarstedt, (2008)

5 .5 .2  In t r o d u c t io n  t o  S t r u c t u r a l  E q u a t io n  M o d e l in g

According to Hair, et al. (2010), SEM is considered (as) the most appropriate 

multivariate analytical technique which allows researchers to estimate multiple and 

interrelated dependence relationships. More specifically, SEM allows hypothesis testing 

of a theoretical model in a quantitative approach. SEM embraces unobserved concepts 

that are termed constructs (the dependent and independent variables), latent variables 

and factors. Allowing researcher to handle large number of endogenous and exogenous 

variables, as well as latent (unobserved) variables as linear combination (weighted 

averages) of the observed variables (Golob, 2003). In the statistical context, endogenous 

variables are independent variables that cause fluctuation in the values of other latent
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variables in the model, whereas, endogenous variables are dependent variables that are 

either directly or indirectly influenced by the exogenous variables in the model (Byme, 

2001). SEM is a statistical methodology that pursues a confirmatory approach rather 

than an exploratory approach. In other words, relationships which are suspected form 

field observation or from the literature, can be tested. In order to establish a causal 

relationship in between two variables, a unidirectional effect of one variable to another 

are required in the analysis of a structural theory (Byrne, 2001). Each unidirectional 

effect, visualised as one or more arrow in a path diagram, are used to establish 

relationships between constructs (Hair, et al. 2010; Golob, 2003).

SEM alone is not seen or conceived as a single statistical technique. It houses various 

types of multivariate techniques (i.e. factor analysis and multiple regression analysis) to 

portray relationships among observed variables (Hair, et al. 2010). Referring to Figure 

5.6, SEM approach blends in both dependence and interdependence methods in the 

analysis of relationships in between variables. The goal of SEM analysis is to determine 

the extent to which hypotheses in a theoretical model is supported by the data 

(Schumacher and Lomax, 2004). SEM can be referred as a hybrid of factor analysis 

and path analysis which constitutes this particular technique into two main components: 

the measurement model and the structural model (Hair, et al. 2010). Another particular 

issue that should be of concern with SEM analysis is the necessity of appropriate 

sample size. Sample size is an important issue in SEM approach because it determines 

the accuracy of the generated results due to the asymptotic property1 of ML estimation 

(Reinartz, et al. 2009; Hair, et al. 2010). However, there is no absolute rule of thumb 

with regard to the requirement of sample size. Some say sample size should exceed 200 

(Reinartz, et al. 2009) others say 250 returns are required (Schumacher and Lomax, 

2004; Hair, et al. 2010).

This would imply that, 200 or more responses are needed but 250 would strengthen 

results and allow more meaningful insights to be gained. SEM is a result of an evolution 

in multi-equation modelling which was initially developed in econometrics and later 

merged with psychology and sociology (Hair, et al. 2010). The early development of 

the model was based on regression analysis, followed by path analysis and confirmatory

1 Asymptotic property : approaching a given value or condition, as a variable or an expression 
containing a variable approaches a limit.
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factor analysis (CFA) (Schumacher and Lomax, 2004). The advantages SEM has over 

its predecessors of statistical methods include: (i) treatment of both endogenous and 

exogenous variables as random variables with errors of measurement, (ii) latent 

variables with multiple indicators, (iii) separation of measurement errors from 

specification errors, (iv) test of a model overall rather than coefficients individually, (v) 

modeling of mediating variables, (vi) modeling of error-term relationships, (vii) testing 

of coefficients across multiple groups in a sample, (viii) modeling of dynamic 

phenomena such as habit and inertia, (ix) accounting for missing data, and (x) handling 

of non-normal data (Golob, 2003).

F ig u r e  5.6: In c l u s iv e  M e t h o d s  o f  M u l t iv a r ia t e  M e t h o d s  in  SE M

CFASEM

Metric Non-M etricNon-M etric M etricM etric N on-M etric

Multiple 
Regression 

and Conjoint

O ne
D ep en d en t

V a ria b le

Discriminant 
Analysis 
and Logit

Canonical
Correlation,

Dum m y
Variables

In te rd e p e n d e n c e
M e th o d s

Multivariate
Methods

M A N O V A
And

Canonical

S e v e ra l
D e p e n d e n t
V a r ia b le s

D ep en d e n ce
M e th o d s

Non-metric 
MDS and 

Correspondence 
Analysis

M u ltip le
R e la tio n sh ip s -

S tru c tu r a l
E q u a tio n s

Factor
A nalysis

Cluster
Analysis

Metric
MDS

Source: Hair, et al. (2010)

SEM is known by various terms such as covariance structure analysis, latent variable 

analysis, casual modelling and sometimes by the name of software package used (Hair, 

et al. 2010, Byrne 2001; Schumacher and Lomax, 2004; Hulland, et al. 1996). To avoid 

misuse of such technique, a six-stage process proposed by Hair, et al. (2010) was 

applied in this research to ensure the reliability and robustness of the analysis.
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5.5.3 SEM Procedures

The benefits of using SEM comes from the ability to use both structural and 

measurement model at the same time, with each playing distinct roles in the analysis 

(Hair, et al. 2010). To ensure that the measurement theory is accurately employed, a 

six-step procedure was used in the present study (Figure 5.7).

Figure 5.7: A Six-stage Process for Structural Equation M odeling

Step t

Step 2

No Yes

Step 5

Step 6

YesNo Structura l M odel 
^  Valid? ^

M easurem ent M odel 
\  Valid? ^

Proceed to 
stage 5 and 6

Draw substantive 
conclusion and 

recommendation

Refine measures 
and test with 

new data

Refine measures 
and design a 

new study

A ssessing  the m easurem ent m odel validity

D efining individual constructs

D esigning a study to  produce em pirical results

Specifying the structural m odel

D eveloping the overall m easurem ent model

A ssessing  structural m odel validity

Source: Adapted from  H air, e t al. (2010)

Step 1: Defining individual constructs
The procedure begins with defining the constructs along with its causal relationships in 

the model specification. According to Schumacher and Lomax (2004), a model 

specification involves in determining every relationship and parameter in the model that 

is of interest to this study. Model specification is considered as the hardest part of SEM 

approach (Schumacher and Lomax, 2004). Specification of relationships are 

hypothesised to exist or not to exist amongst observed and unobserved variables. With 

survey research, scaled indicator items of a construct are generally operationalised in a 

common format such as the Likert scale (Hair, et al. 2010). Two common approaches in
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the development of item scaling are: scales from prior research and new scale 

development. Scales from prior research is the most commonly used approach in many 

published academic studies, where a researcher uses and adapts individual constructs 

and items found in previous literatures that performed well. On the other hand, in the 

new scale development approach, items are defined through surveys or interviews. This 

approach is commonly used when a specific subject of research is at its infancy stage or 

does not have a rich history of previous research (Hair, et al 2010). In the current 

research, scales from prior research approach were used. According to Shah and 

Goldstein (2006), the use of ill-defined measurement items or patterns of relationships 

among latent variables is generally not recommended for SEM because, without strong 

theoretical support, generated results by SEM may become meaningless.

Step 2: Developing the overall measurement model

Once the scale items have been specified, the research must specify the measurement 

model through identification of indicator variables which are assigned to the latent 

constructs (Hair, et al. 2010). A path diagram of the theoretical model is established 

based on the theories found in previous studies. Causal relationships are assumed to be 

linear in between constructs. Regarding to the specification of the measurement models, 

three levels of model identification are to be considered (Byrne, 2001; Hair, et al 2010).

• A model is under-identified (or not identified) if one or more parameters may 

not be uniquely determined because there is not enough information.

• A model is just-identified if all of the parameters are uniquely determined 

because there is just enough information.

• A model is over-identified when there is more than one way of estimating a 

parameter(s) because there is more than enough information.

Suggested by Hair, et a l (2010), when specifying the number of items per construct, 

four indicators per construct is recommended, three is acceptable, particularly when 

other constructs have more than three and, constructs with fewer than three indicators 

should be avoid. In general, identification of items in each construct reflects the 

completeness of information to identify a solution to a set of structural equations 

(Schumacher and Lomax, 2004). Therefore, with the same identification rules applied
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to the overall model, constructs with one or two items can only be established with 

relative to other constructs (Byrne, 2001). Depending on the designation of parameters 

as fixed, free or constrained, issues as to number of indicators and type of constructs 

specification must be addressed and examined because any unresolved problems at this 

stage can lead to unexpected results (Schumacher and Lomax, 2004; Hair, et al. 2010).

Step 3: Designing a study to produce empirical results

Once the measurement model is specified, issues related to both research design and 

model estimation are to be considered to design a study to produce empirical results. 

The three specific issues are: (i) the type of data to be analysed; (ii) impact and 

remedies for missing data; (iii) and the impact of sample size.

T ypes  o f  d a t a

With regards to data, the first thing that needs to be considered is the type of variables 

that would be used as items for the latent construct. Traditionally, only metric data 

(interval or ordinal) are used as observed or measured variables. However, with 

advances in software programmes, non-metric data (censored, binary, ordinal, or 

nominal) can be used as items for the same latent constructs. In the present research, all 

measurement items are in metric form which measures either the level of agreement of 

a particular statement or level of satisfaction of a particular service. Therefore, ordinal 

scales are used in each measurement items.

M issin g  D a t a

Another challenge faced by several researchers in analysing questionnaire surveys is 

missing data. Similar with other multivariate procedures, missing data is a common 

problem in research even if the design and the data collection have been perfected (Hair, 

et al 2010). With the current statistical packages, there are different ways in handling 

missing data. According to Schumacher and Lomax (2004) and Hair, et al. (2010) there 

are four common options for replacing missing data value namely: complete case 

(listwise), all-available (pairwise), model-based maximum likelihood (ML/EM) and full 

information maximum likelihood (FIML). Each option has its advantages and 

disadvantages on the analysis of data (Table 5.6).
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T a bl e  5.6: A d v a n t a g e s  a n d  D is a d v a n t a g e s  o f  R e m e d ie s  f o r  M is sin g  D a t a

Options Advantages Disadvantages
Complete case (lis tw ise ) •  x  show s little  b ias under

D efinition: D elete  
subjects w ith m issing  
data on any variable

All-available {pairw ise)

D efinition: D elete  
subjects w ith  m issing  
data on only the tw o  
variables used

Model-based maximum 
likelihood {M L /E M )

Definition: F in d  
expected value based  on  
m aximum likelihood  
param eter estim a tio n ____

m o st cond itions.
E ffec tive  sam ple  size is 
know n.
E asy  to  im p lem en t using any 
p rogram m e.

Increases the  likelihood o f  
non-convergence (SEM  
program m e cannot find a 
solu tion) unless factor 
loadings are high (>0.6) and 
sam ple sizes are large 
(>250).
Increased likelihood o f 
factor loading bias. 
Increased  likelihood o f  bias 
in estim ates o f  relationships 
am ong factors._____________

F ew er p rob lem s w ith  
convergence.
F ac to r load ing  estim ates 
re la tiv e ly  free  o f  bias.
E asy  to  im p lem en t using any 
program m es.

X2 is b iased upw ard when 
am ount o f  m issing  data 
exceeds 10% , factor loading 
are high, and  sam ple size is 
high.
E ffective sam ple size is 
uncertain.
N o t as w ell know n.

2 show s little b ias under

F ew er p rob lem s w ith  
convergence.

x2
m o st cond itions.
L east b ias under cond ition  o f  
random  m issin g  data.

•  N o t availab le  on o lder SEM  
program m es.

•  E ffective sam ple size is 
uncertain  fo r EM .

Full information 
maximum likelihood 
(F IM L )

D efinition: D irect 
estimation fro m  the  
available data  to  
determ ine m issing  data.

•  R em ed y  d irec tly  in 
es tim a tio n  process.

•  In  m o st situa tions has less 
b ias than  o th er m ethods.

R esearcher has no control 
over how  m issing  data 
rem edied.
N o know ledge how  m issing 
data  im pacts estim ates. 
T yp ically  on ly  a subset o f  fit 
indices available.

Source: Hair, et al. (2010); S ch u m ach er and L om ax  (2004).

All of these options have its own strengths and weaknesses when applied for missing 

data. However, when dealing with missing data, a subtle decision would have to be 

made. Treatments of the missing data will be discussed in Chapter 7.

Step 4: Assessing the measurement model validity

Once the measurement model is specified with a collection of sufficient data, the next 

step was to assess the validity of the measurement model or model fit (Hair, e t al, 2010). 

This was one of the key assessments of robustness of the proposed model associated
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with the data. There have been many developed criteria for assessing the overall 

goodness-of-fit for SEM and how well one model does versus with another model 

(Golob, 2003). According to Hair, et al. (2010), the validity of a measurement model 

depends on the acceptance level of goodness-of-fit indices and the findings of specific 

evidence in construct validity. Once the specific model is estimated, model fit indices 

are used to compare the proposed theory with the reality by assessing the estimated 

covariance matrix (theory) to reality (the observed covariance matrix) (Hair, et a l 

2010). With regard to the goodness-of-fit indices, most of these evaluation criteria were 

depended on the chi-square (x2) statistics derived from the optimising fitting function 

and sample size (Golob, 2003). As x2 examines the differences between the observed 

and estimated covariance matrices, it resembles as the fundamental bases for 

examination of goodness-of-fit criteria.

SEM has three categories of goodness-of-fit namely; absolute fit indices, incremental fit 

measures and parsimonious fit measures. Absolute fit indices resembles as a direct 

measure of how well the proposed model fits the sample data with indices such as: 

likelihood ratio % statistics, goodness-of-fit index (GFI), root mean square error of 

approximation (RMSEA), standardised root mean square residual (SRMR) and Normed 

X2. Incremental fit indices are different from absolute fit indices by comparing the 

proposed model to some baseline model and are often referred as null or independent 

model. Indices such as normed fit index (NFI), Tucker-Lewis index (TLI), comparative 

fit index (CFI) and relative noncentrality index (RNI) are used in this particular type of 

goodness-of-fit. Lastly, parsimonious fit measure is conceptually similar to incremental 

fit indices in model comparison but different in lateral approaches of adding or 

trimming particular item or constructs to improve the goodness-of-fit indices.

Indices that were used under this category are adjusted goodness-of-fit index (AGFI) 

and parsimony normed fit index (PNFI). These fit indices are commonly used to 

establish the acceptability of the SEM model. However there has been on-going debates 

on which index or indices constitutes an adequate fit (Hair, et al. 2010). According to 

Hair, et al. (2010), fit indices will be select based on the two questions: (i) what are the 

best fit indices to objectively reflect a model’s fit and (ii) what are the suggested 

objective cut-off values of a good model fit.
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In the present research, both absolute fit indices and incremental fit indices will be used 

as goodness-of-fit indices. As the objective of the research is to examine the overall 

fitness of the proposed model, absolute fit indices will be used as the main criteria to 

indicate the fitness of the model. Indicated by several main transports, logistics and 

marketing academic journals, the three commonly used indices in the category of 

absolute fit indices are Chi-square (Lu, 2003; Yang, et al. 2009; Shang and Marlow, 

2005), GFI (Lu, 2003; Yang, et al. 2009) and RMSEA (Yang, et al. 2009; Shang and 

Marlow, 2005).

As the proposed model is based on compilation of previous models which has been 

tested under different research settings, model adjustments are to be performed to 

improve the overall model fitness. Thus, adjustments of items (model trimming) or 

parameters paths (simpler model ) are performed. It is worth noting that model 

alternations should not be modification indices-driven but theory-driven (Hair, et al. 

2010). A summary of the fit indexes with their descriptions and acceptable fit criteria is 

presented in Table 5.7.

Step 5: Specifying the structural model

Step five involves the specification of the structural model through assigning 

relationships from one construct to another in the form of path (arrows) parameters. 

These paths define the parameters of the model which corresponds to the relationships 

of observed or latent variables. Based on theoretical framework, the research the 

structural model with specified relationships in between constructs through arrows (path 

parameters) to reflect the structural hypotheses stated in Chapter 4.

2 Sim pler M odel: is one w ith  few er estim a ted  param eters paths.
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T a b l e  5 .7 : S u m m a r y  o f  G o o d n e s s - o f -F it  I n d ic e s

Fit Index Description Acceptable Fit
Absolute Fit Indices
Chi-square {%) Statistical measure o f difference used to compare the 

observed and estimated covariance matrices. It is 
significantly affected by sample size and larger the 
sample, the more likely it is that the /7-value will 
imply a significant different between model and data.

Non significant 
(%2) at least p- 
value >0.05

Goodness-of-fit 
Index (GFI)

Representing a comparison o f  the square residuals for 
the degree o f freedom (df).

Value > 0.95 
indicates good 
fit; 0.8-0.95 
indicates
adequate fit.

Root Mean 
Square Error o f  
Approximation 
(.RMSEA)

Representing how well the fitted model approximates 
per degree o f  freedom (df).

Value between 
0.05-0.08 
indicates 
adequate fit.

Standardised 
Root mean

Representing a standardised summary o f  the average 
covariance residuals. Covariance residuals are the

Value<0.05 
indicates good

Square Residual difference between observed and model-implied fit; 0.01-0.05
(SRMR) covariance. indicates 

adequate fit.
Normed Chi- 
square (x2)

Chi-square statistics are only meaningful taking into 
account the degree o f  freedom {df). It is also regarded 
as a measure o f  absolute fit and parsimony.

Value <2.00, 
value close to 1 
indicates good fit 
whereas value 
less than 1 
implies overall fit

Incremental Fit Measures
Normed Fit 
index (NFI)

Representing a comparative index between the 
proposed and more restricted, nested baseline model 
{null model) not adjusted for degree o f freedom {df), 
thus the effects o f  sample size are strong.

Value >0.95 
indicates good 
fit; 0.90-0.95 
indicates 
adequate fit.

Tucker-Lewis 
Index (TLI)

Comparative index between proposed and null 
models adjusted for degree o f  freedom {df). Able to 
avoid extreme under-estimation and over-estimation

Value >0.95 
indicates good 
fit; 0.90-0.95

and is robust against sample size. Highly 
recommended as the index o f  choice.

indicates 
adequate fit.

Comparative Fit 
Index (CFl)

An improvement version o f  NFI which value range 
between 0 and 1, with higher value indicating better 
fit.

Value >0.90 
indicates good 
fit.

Relative 
Noncentrality 
Index (RNI)

Comparative index between proposed null models 
adjusted for degree o f  freedom {df). Interpreted 
similarly as NFI but may be less affected by sample 
size. Highly recommended as the index o f  choice.

Value >0.95 
indicates good 
fit; 0.90-0.95 
indicates 
adequate fit.

Source: Hair, et al. (2010); Byrne (2001); Arbuckle (2005).
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Step 6: Assessing structural model validity

Once the model is specified and identified, the final stage of the SEM involves efforts 

of testing the validity of the complete structural model along with its corresponding 

hypothesised theoretical relationships (Hair, et al. 2010). Referring to the theoretical 

framework in Chapter 4, the stated hypotheses were operationalised in this stage 

through paths in between each constructs, forming as the whole structural model. It is 

worth noting that by the final stage of the SEM development, the measurement model 

must have achieved acceptable results before proceeding or else it would not have 

survived in stage 4 or stage 5. If the results in stage 4 and stage 5 have not achieved 

acceptable fit for each independent measurement model, the final structural relationship 

model would not be improved but rather a saturated overall goodness-of-fit would 

emerge (Schumacher and Lomax, 2004).

In a conventional measurement model, the constructs are assumed to have correlation 

relationships with one another but in a structural model, the relationships between some 

constructs are assumed to be zero. Therefore, the % goodness-of-fit for the 

measurement model will be deemed less than the % goodness-of-fit for the structural 

model (Hair, et al. 2010; Byrne, 2003). According to Hair, et al. (2010), the assessment 

for validity was guided by using the general goodness-of-fit indices found in Stage 4. 

However, when a new SEM estimated covariance matrix is computed, the independent 

measurement model and the structural model should be treated differently.

Once the model is deemed acceptable, the researcher may wish to improve the model 

through possible model modifications. If any modifications are made, it is important to 

validate the results before accepting any changes. Other than using the goodness-of-fit 

indices, there are other validation methods which are found in several academic 

researches, i.e. cross validation through a second set of data and multi-group analysis 

(Schumacher and Lomax, 2004; Hair, et al. 2010). However, this is possible only when 

time, money and resources permit. Nevertheless, issues of reliability and validity will 

be further elaborated in the next section.
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5 .6  R e l ia b il it y  a n d  V a l i d i t y

In a research process, reliability is defined as the similarity of results provided by 

independent but comparable measures of the same object, trait, or construct. Whereas, 

validity is defined as the extent to which differences in scores on it reflect true 

differences among individuals on the characteristics we seek to measure, rather than 

constant or random errors (Churchill, 1976). Instruments of reliability and validity is 

important in quantitative research as it prevents invalid and unreliable measures which 

may lead to obtrusive outcomes of the real world. Such approach is considered as the 

goal of many quantitative researchers which aimed draw statistically significant with 

generalisable results (Maylor and Blackmon, 2005). It is worth noting that reliability is 

different from validity. As suggested by McDaniel and Gates’s (1999) illustration of 

possible relationships between reliability and validity in Figure 5.8, a reliable measure 

is not equivalent to a valid measure.

F ig u r e  5 .8 : P o s s ib l e  R e l a t i o n s h i p s  b e t w e e n  R e l i a b i l i t y  a n d  V a l id it y

Case 3Case 2Case 1

Reliable and validReliable but not validNeither reliable nor valid

Source: McDaniels and Gates (1999).

In Figure 5.8, Case 1 shows that the dots, represents as results, are unevenly scattered 

across the target, indicating that it is neither reliable nor valid. This reflects the lack of 

consistency and errors in the research. In Case 2, the dots are bundled together in a tight 

space but distanced from the target. This indicates that the results of the research are 

reliable but not valid. Finally in Case 3, the dots are in a similar formation as in Case 2 

but located within the target. This indicates that the results of the research are both 

reliable and valid.
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Reliability and validity is not a single-run process in any conventional research. In this 

research, the process of reliability and validity is covered through out the literature 

review, measurement development and data analysis under various types of procedures 

and assessment criteria. The section below explains the concept and the importance of 

the reliability and its procedures among with the techniques and assessment criteria 

adopted in the present study.

5.6 .1  U n i d im e n s io n a l it y

Unidimensionality is defined as a set of measured variables (indicators) which can be 

explained by only one underlying construct (Hair, et al. 2010). Within the field of 

quantitative research, issues of rigorous measurement properties of new and well- 

established scales reflect the validity and reliability of construct measurements (Min. et 

al. 2007; Segars, 1997). Traditional techniques such as Cronbach’s Alpha, item-to-total 

correlation, and exploratory factor analysis (EFA) has been employed to address issues 

of unidimensionality, however, many researchers argued that these techniques still 

cannot truly measure unidimensionality (Anderson and Gerbing, 1988). As suggested 

by Segars (1997) and Kline (2005), a stricter and, therefore, more accurate assessment 

of unidimensionality is to perform CFA and assess by goodness-of-fit indices (i.e. GFI, 

CFI, TLI and RMSEA) along with other diagnostic tools such as standardised residuals 

and modification indices. This prevents misspecifications or high amounts of error 

among the observed indicators of research construct which can potentially mislead the 

estimated parameters in the structural model (Segars, 1997).

In the AMOS software package, two common type of mechanism are used to detect any 

misspecification of the hypothesised model, namely: standardised residual and 

modification indices. According to Byrne (2001), and Hair, et al. (2010), standardised 

residuals are normalised residuals which report residuals of individual covariance terms. 

Modification indices are the amount of the overall model values would be reduced 

by freeing any single path that is not currently estimated. This results in improving 

model fit but violates the assumption of good measurement (Hair, et al. 2010). Byrne 

(2001) and Hair, et al. (2010) suggests that the use of modification indexes must be 

justified with a clear interpretation to demonstrate the rationality of the two associated 

items with highly related error terms than the original measurement model predicts.
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5.6.2 M e a s u r e m e n t s  o f  R e l ia b il it y  a n d  V a l id it y

Stated by Hair, et al. (2010), reliability refers to the extent in which a variable or set of 

variables is consistent in and what it is intended to measure. It is different from validity 

measures because it does not relate to what should be measured, but instead to how it is 

measured. In the field of validity testing of SEM application, there are two domain 

approaches namely; one-step and two-step. The one-step approach estimates both 

measurement and structural model simultaneously, where as, two-step approach starts 

with assessing the quality of the measurement model and then subsequently estimates 

the structural model between unobserved variables (Hair, et al 2010; Anderson and 

Gerbing, 1988; Garver and Mentzer, 1999). The one-step approach is considered 

appropriate if the measurement model has strong theoretical support from previous 

studies. However, as suggested by Anderson and Gerbing (1988), it is difficult to have a 

good model fit in a single step. Therefore, preferred and recommended by previous 

SEM researchers, a two-step approach is more appropriate (Hulland, et al. 1996). 

Regarding the discussion above, the present study uses the two-step approach to 

examine the validity of the measurement model.

Reliability measurement is considered to be easier than validity measurement through 

statistical methods such as Cronbach’s alpha (Churchill, 1992). Cronbach’s alpha is a 

common diagnostic measurement tool in the assessment of the consistency of the entire 

scale. The general rule-of-thumb of agreed-upon lower limits for Cronbach’s alpha 

is .60 (Bagozzi and Yi, 1988), or .70 or greater (Garver and Mentzer, 1999; Hair, et al. 

2010). However, it should be used with cautious because with the increasing number of 

the items, the Cronbach’s Alpha will be inflated and hence assumes that all measured 

items have equal reliabilities.

To overcome these limitations, the CFA approach is recommended to provide more 

rigorous results (Gerbing and Anderson, 1998; Hair, et al. 2010). In this research, the 

two alternative techniques, which are used as a part of CFA approach, are utilised to 

assess the scale reliability: composite reliability (CR) and average variance extracted 

(AVE) (Hair, et al. 2010). CR is computed from the squared sum of factor loading ( Z j )  

for each construct and the sum of the error variance term (e,) for a construct (1- Z j2)  as:
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f  n \ 2

I.L,
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In the above equation the recommended level of composite reliability is estimated at .7 

or higher (Garver and Mentzer, 1999; Hair, et al. 2010). Reliability of .7 or higher 

suggests that other indicators of a model’s composite validity are acceptable (Hair, et al. 

2010; Bagozzi and Yi, 1988). The higher the composite reliability, the higher 

consistency of the measurable items under the same latent construct can be assumed. As 

a supplementary of construct reliability estimation, AVE was employed to represent the 

overall amount of variance in the indicator accounted for by the latent variable (Hair, et 

al. 2010). It is computed as:

AVE =
n

The suggested adequate convergence value for the variance extracted is at .50 or greater 

(Garver and Mentzer, 1999). This provides evidence of convergent validity, which is 

defined as the confirmation of a relationship by independent measurement procedures 

(Churchill, 1992). As explained earlier, assessment of construct validity is a mandatory 

test to assess whether a set of measured items actually reflects the theoretical latent 

constructs, which were designed to measure (Hair, et al. 2010).

The convergent validity is assessed by identifying whether the estimated parameter or 

the standardised factor loading of the underlying constructs are statistical significant. 

Therefore, AVE can be used as the summary indicator of convergence, extracted from 

the mean variance of the items loading of a construct. If the AVE is less than .5, it 

indicates that on average, there are more error in the items than the variance can explain 

(Garver and Menzter, 1999; Hair, et al. 2010; Schumacher and Lomax, 2004).

1 6 0



5  ■  RESEARCH METHODOLOGY

Apart from convergent validity assessment, discriminant validity is suggested to 

measure the correlations between different latent constructs (Garver and Mentzer, 1999). 

This assessment ensures that a particular measure is not actually capturing an isolated 

trait or is simply reflecting the variation in scores attributable to the method of data 

collection (Lai, et al. 2008; Garver and Mentzer, 1999; Hair, et al. 2010; Churchill, 

1992). The aim of discriminant validity requires that a measure does not correlate 

highly with measures from which it is supposed to differ (Churchill, 1992). The 

establishment of discriminant validity is crucial for conducting variable analysis. 

Without it, researchers can not be certain whether the results are consistent with the 

hypothesized structural path (Farrell, 2010).

In this research, models are constructed for all possible pairs of latent variables. Each of 

these models is run with the constrained model (fixed estimated parameter at 1.0) and 

unconstrained model (freely estimated parameter). The difference in values for the 

constrained model and unconstrained model indicates whether the model will be 

sufficient to account for the intercorrelations among the variables observed in each pair 

(Lu and Yang, 2010).If the difference of is at least 3.84, then discriminant validity 

between the two construct is supported (Hair, et al. 2010; Farrell, 2010; Lu and Yang, 

2010). The results of unidimensionality, scale reliability, convergent validity and 

discriminant validity are presented in Chapter 7.

5 .6 .3  Other M easurem ents of V alidity

Validity in the context of statistics is defined as the degree to which a measure 

accurately reflects what it is designed to (Hair, et al 2010). As earlier explained, 

validity is different from reliability in terms of its characteristics. Regarding to the 

measurement of validity, it can be understood as the differences in scores which reflects 

the true differences among individual characteristics of that we seek to measure, rather 

than constant or random errors (Churchill, 1992). Other than statistical methods in 

evaluating validity measurement, other approaches such as content validity can also be 

appropriate to increase the robustness of the measurement and analysis.

1 6 1



5  ■  RESEARCH METHODOLOGY

Content  V alidity

One of the most critical procedures in generating a valid measurement instrument is to 

conceptually define the domain characteristics of the construct. In this case, content 

validity was used to help researcher to specify what the variable is and what it is not 

(Churchill, 1979). Content validity refers to the degree that the construct is represented 

by items that explain the domain of meaning for the construct (Garver and Mentzer, 

1999). There are no formal statistical tests to guarantee the content validity of a 

measure, therefore, research judgement and insight must be applied to comprehend the 

analysis of the relevant literature. In this research, intensive literature reviews on 

relevant topics has been conducted to indicate the various dimensions or strata of a 

construct.

5.7 Sum m ary

This chapter was dedicated to issues related to methodological aspect of the research. 

Detailed explanations of various approaches and considerations have been presented in 

the present empirical investigation. As the research is positioned within the positivism 

research paradigm, research strategies related to deductive approach and quantitative 

research has been stated. Subsequently, questionnaire survey was presented as the main 

data collection method with rigorous language translation procedures outlined by 

Douglas and Craig (2007). Finally, following the six step process of the SEM procedure, 

the data analysis technique was carefully identified with considerations of: definition of 

constructs, scale development, validity and reliability measures. Detailed descriptive 

findings will be presented in the following chapter, along with the structural model 

phase and estimation of the hypothesised relationships.
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C h a pt er  VI

s o  D e s c r ip t iv e  A n a l y s i s  c s

From the previous chapter, an extensive explanation of the methodological tools 

adopted in the current research was presented. The aim of this chapter is to present the 

preliminarily finding of the questionnaire in a descriptive manner. Characteristics of the 

respondents and their responses will be presented by transforming the raw data into 

more interpretable information through SPSS 16.0. This chapter is structured into three 

sections. The first section addresses the result of the survey response rate, along with 

discussions related to non-response biases. The second section presents an overview of 

the respondents’ characteristics in terms of demographic profile and company profile. 

The third section presents a descriptive statistical result of all measurement scales used 

in the current research. Details of percentage frequencies are given, alongside measure 

of central tendency (mean) and dispersion (standard deviation). This chapter concludes 

with a brief summary of the descriptive analysis for the present research.

6.1 Survey  R esponse  R ate and N onresponse B ias

In most survey-based research, the level of response rate generally affects the quality of 

research findings and level of generalisability (Maylor and Blackmon, 2005). A low 

response rate may reflect participant’s dislike of filling out the surveys or suggest 

problems with the questionnaire (Bryman and Bell, 2007). To avoid problems with the 

questionnaire, the present research adopted a systematic approach in designing the 

questionnaire which was discussed in Chapter 5. In the current study, a total of 2782 

questionnaires were dispatched via postal service. The final data collection process was 

conducted over a period of 8 weeks from the first week of August 2010 until the last 

week of September 2010. In total, 96 questionnaires were returned due to address 

discrepancies or the company was no longer operational. A total of 289 questionnaires 

were received from shippers, giving a response rate of 10.76 per cent of the initial 

posted sample. However, 49 questionnaires were discarded as, in these cases, the
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questionnaire had been fully completed, or the same answers were put on all the seven- 

point Likert scale items or it was mentioned that they had never used multimodal 

transport services and did not feel that they could contribute to the survey. In 

contradictory, the list of shippers gathered from the TNSC pointed out that in order to 

become a member, companies must be involve with Multimodal Transport. Thus, 240 

effective questionnaires were used, giving the response rate of 9.10 per cent. In terms of 

respondent distribution, the largest distribution of sample are from agricultural sector 

(16.25%) followed by food (13.33%), electric (9.58%), garment (8.33%), household 

(6.67%), automotive (6.67%), plastic (5%), construction (4.17%), furniture (3.33%), 

rubber (3.33%), machinery (3.33%), mineral (2.92%), metal (2.92%), consumer 

(2.50%), wood (2.50%), chemical (1.67%), leather/shoe/bags (1.67%), stationary 

(1.25%), sport (1.25%), pet (0.83%), gift/toys (0.83%), home decorate (0.83%), 

medical (0.42%) and others (0.42%). Gems, publishing and transport service sector 

were disregarded due to non-response and small absolute sample size for its dedicated 

sector.

According to Table 6.1, a total of 24 sectors have responded to the questionnaire. The 

main cluster of actual response as percentage of total sample was in between 7.14 to 

9.52 per cent, which contributes to approximately three-fifth of the total response (14 

sectors). By contrast, approximately one-fifth (5 sectors) of the total responses were 

clustered in between 2.78 to 5.71 per cent and another one-fifth (5 sectors) in between 

10.81 to 17.73 per cent. This accumulates with an overall of 9.1 per cent response rate 

with 240 usable questionnaires out of 2637 as ‘filtered’ sample from 24 different 

sectors. Sufficient sample size is necessary for SEM-based methodology to ensure 

model identification. According to Reinartz, et a l (2009) and Golob (2003), as a rule of 

thumb, sample size should exceed 200 cases in most situations. Investigated by Wagner 

and Kemmerling (2010), there are negative relationships between the sampling frame 

and the response rate in logistics research. In their research, sampling frames of more 

than 1,000 survey questionnaires tend to achieve about 20 per cent or less response rate, 

while smaller sampling frames result in higher response rate.
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T able  6.1: Sum m ary  of Q uestionnaire  R esponses

Sector
Pop

ulation

(A)

Rejected
Sample*

(B)

Remaining

(A-B=C)

Accepted
Sample

(D)

Total 
Response as 
% of Total 

Sample

(D/C) %

%  o f Total 
Response 

(240)

(D/240)%

Agricultural 226 6 220 39 17.73% 16.25%
Construction 71 3 68 10 14.71% 4.17%
Food 371 18 353 32 9.07% 13.33%
Gems 8 - 8 - - -

Household 99 3 96 16 16.67% 6.67%
Medical 33 2 31 1 3.23% 0.42%
Plastic 131 5 126 12 9.52% 5.00%
Sport 43 3 40 3 7.50% 1.25%
Wood 70 1 69 6 8.70% 2.50%
Automotive 183 5 178 16 8.99% 6.67%
Garment 415 42 373 20 5.36% 8.33%
Home decorate 36 1 35 2 5.71% 0.83%
Machinery 76 2 74 8 10.81% 3.33%
Rubber 99 1 98 8 8.16% 3.33%
Consumer 74 2 72 6 8.33% 2.50%
Furniture 112 7 105 8 7.62% 3.33%
Gift toys 28 - 28 2 7.14% 0.83%
Leather, shoe, bag 59 5 54 4 7.41% 1.67%
Metal 77 1 76 7 9.21% 2.92%
Publishing 29 - 29 - - -

Stationary 34 2 32 3 9.38% 1.25%
Chemical 97 1 96 4 4.17% 1.67%
Electric 289 29 260 23 8.85% 9.58%
Mineral 57 1 56 7 12.50% 2.92%
Pets 24 2 22 2 9.09% 0.83%
Transport service 3 1 2 - - -
Other 38 2 36 1 2.78% 0.42%
Total 2782 145 2637 240 9.10% 100%

Note: * 96 questionnaires were returned due to address discrepancies or the company is no 
longer operational and 49 questionnaires were discarded due to incompletion of the survey, 
putting same answers on all the seven-point Likert-type scale items or mentioning that they 
have never used multimodal transport services (Total of 145).

Many scholars have expressed concerns of nonresponse issues in the survey-method 

which may lead to a potential source of bias in research (Barclay, e t a l  2002). 

According to Wagner and Kemmerling (2010), there are two main types of nonresponse, 

namely: unit nonresponse and item nonresponse. Unit nonresponse is the failure to 

gather any information from an approached unit of the sampling frame. Item 

nonresponse is the failure to complete the survey from an approached unit of sampling 

frame. One of the most frequently used techniques to compensate is extrapolation 

method. This type of method is based on the assumption that late respondents are 

similar to nonrespondents because their replies took the most effort and the longest time
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(Armstrong and Overton, 1977). Accordingly, the first eighty received questionnaires 

were compared with the last eighty received questionnaires, followed by a series of t- 

test (two-tailed) which were conducted for all measurement items. Another common 

technique used in dealing with nonresponse is sampling nonrespondents. This is also 

known as the follow-up approach. Regardless of acquiring extra cost and time, this 

technique circumvents the limitation of anonymity granted to the respondents which 

could be considered as unethical (Wagner and Kemmerling, 2010). In the present study, 

extrapolation method was considered as the most appropriate method to describe 

nonresponse issues.

Here, a series of statistical tests has been carried out and the results showed that the two 

groups are not significantly different on most of the variables tested at 95 per cent level 

of confidence (see Appendix B). According to the test results, it can be assumed that 

nonrespondents did not significantly differ from the respondents that have responded. 

Therefore, the nonresponse bias was not considered to be a serious limitation.

6.2 Characteristics of R espondents

The profile of respondents’ firms and their characteristics are displayed in Table 6.2. A 

total of 233 respondents had responded to the question regarding his or her position in 

the company, whereas 7 respondents refused to answer this question. According to the 

questionnaire survey, 5.6 per cent of the respondents were vice presidents or above,

51.1 per cent were managers or assistant managers, 3.9 per cent were directors or vice 

directors, 16.7 per cent were clerks, 4.3 per cent were sales representatives and 18.5 

percent were in other positions. More than 60 per cent of the response comes from 

managers or above which indicates the reliability and the quality of the questionnaire. 

Furthermore, regarding to the profile of the respondents, managers were actively 

engaged in transport-related operations in their business. Regarding working experience, 

approximately half of respondents had worked in the company for more than ten years. 

According to each individual questionnaire, respondents who had ten or more years of 

experience were generally at a managerial level of the company. This implied that the 

respondents had rich practical experience and were competent enough in providing 

reliable responses.
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In Table 6.2, the majority of the respondents were from firms which had been 

established for more than twenty years (54.2%). Almost 40 per cent of the respondents 

indicated that the firm has been established for approximately eleven to twenty years. 

This shows the level of experience and reputation that the firm has in the market place, 

as well as the quality of the responses.

Table 6.2: Respo nden ts’ Profile

Number of 
Respondents 

(240)

Percentage
(%)

Valid Percentage 
(%)

Vice presidents or above 13 5.4 5.6
Manager/assistant manager 119 49.6 51.1

V)ea Director/vice director 9 3.8 3.9w
Clerk 39 16.2 16.7

O
eu Sales representative 10 4.2 4.3

Other positions 43 17.9 18.5

Missing*
Total 233

7
97.1

2.9
100.0

1-5 75 31.2 31.6
Von W 6-10 50 20.8 21.1

. s g ?Kd .2 11-15 50 20.8 21.1
t! u «
© S. £ 16-20 37 15.4 15.6
& * w

More than 20 25 10.4 10.5

Total 237 98.8 100.0

Missing* 3 : 1.2

1-5 4 1.7 1.7

B 6-10 12 5.0 5.1

to £ 11-15 42 17.5 17.8
O V 16-20 50 20.8 21.2
bii _

< More than 20 128 53.3 54.2

Missing*
Total 236

4
98.3

1.7
100.0

Note: * Respondents who does not wish to reveal their profile.

Regarding the ownership pattern, almost half (46.8%) of the respondents were local 

firms, while 24.1, 27.8 and 1.3 per cent were foreign-owned firm, foreign-local and 

others, respectively (Table 6.3). The table also shows that half of responding firms had 

fewer than 250 employees (48.8%), while 38 per cent had more than 251 but less than

1,000 employees. Only 10 per cent of the responding firms had more than 1,000 

employees. Finally, results presented in Table 6.3 shows that 33.5 per cent of
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respondents reported their firms’ annual revenue was more than 300 million Baht1; 13.6 

per cent had revenue between 201 to 300 million Baht; 15.8 per cent had revenue 

between 101 to 200 million Baht; 24.9 per cent had revenue between 10 to 100 million 

Baht and 12.2 per cent as 10 million Baht or less.

T a b l e  6 .3 :  R e s p o n d e n t s ’ P r o f il e  (c o n t in u e d )

Number of 
Respondents 

(240)

Percentage
(%)

Valid Percentage 
(%)

O
w

ne
rs

hi
p

Pa
tte

rn

Local firm 
Foreign-owned firm 
Foreign-local 
Others

111
57

66

3

46.2
23.8

27.5
1.2

46.8 
24.1

27.8 

1.3

Total 237 98.8 100.0
Missing* 3 1.2

1-250 117 48.8 50.4

o $ 251-500 53 22.1 22.8

£  -2 501-750 23 9.6 9.9

i  a 751-1000 15 6.3 6.5
Z  H More than 1000 24 10.0 10.3

Total 232 96.7 100.0
Missing* 7 3.3

4> Less than 10 Million 27 11.2 12.2
ss4> ^ 10-100 Million 55 22.9 24.9

nn
ua

l 
R

ev
 

(B
ah

t*
*

101-200 Million 
201-300 Million 
More than 300 Million

35

30
74

14.6

12.5
30.8

15.8
13.6

33.5
< Total 221 92.1 100.0

Missing* 19 7.9
Note: * Respondents who does not wish to reveal their profile, ** 1 Baht = 0.02 British Pound 
(www.xe.com, accessed on June, 11, 2011).

According to the Thai Ministry of Industry , companies which have more than 200 

employees with capital of more than 200 million Baht in the production and service 

sectors and more than 50 employees with capital of more than 100 million Baht in the 

wholesale sector or more than 30 employees with capital of more than 60 million Baht 

in the retail sector are considered as non-SME (small / medium-sized enterprises) or 

large firms. Thus, according to Table 6.3, approximately half of the responding firms 

are categorised as non-SME firms and the rest are SME firms.

1 One Baht = 0.02 British Pound (www.xe.com, accessed on June, 11, 2011)
2 Ministry of Industry, Thailand: http://www.sme.go.th (in Thai).
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T a b l e  6 .4 :  T y p e s  o f  MTO C u r r e n t l y  U s e d  b y  S h ip p e r s

Number of Respondents Percentage
(235) (%)

Freight Forwarder 130 55.3

Types of 
MTO*

Logistics Company 70 31.9
Shipping Company 110 46.8
Shipping Agent 77 32.8
Others 14 6.0

Number of
Respondents Percentage Valid Percentage

(240) (%) (%)
1 Type 130 54.2 55.3

2 8 2 Types 54 22.5 23.0

|  o  3 Types 35 14.6 14.9
jg ^  4 Types 16 6.7 6.8

Total 235 97.9 100.0
Missing** 5 2.1
Note: *Some respondents may have answered more than 1 type of MTO, ** Respondents who 
does not wish to reveal their profile

Regarding Table 6.4, 55.3 per cent of the respondents uses freight forwarders as their 

MTO, where as 31.9, 46.8 and 32.8 per cent uses logistics company, shipping company 

and shipping agents as their MTO, respectively. Furthermore, it is worth noting that 

more than half (55.3%) of the responding firms used only one type of MTO as their 

MTS provider, while 23, 14.9 and 6.8 per cent of them used 2, 3 and 4 types, 

respectively. This indicates that most of the responding firms use freight forwarders as 

their main source o f transport and logistics service when dealing with international 

transport operations. In Table 6.5, 68.5 per cent of the responding firms used FOB (Free 

on Board) INCOTERM when dealing with international transport operation while 16.6, 

37 and 7.2 per cent were CFR (Cost and Freight), CIF (Cost, Insurance and Freight) and 

‘others’, respectively. From the responses, more than 70 per cent of the responding 

companies relied on FOB in conducting international trade, while approximately 30 per 

cent used more than one INCOTERM.

In Table 6.6, approximately 50 per cent of the responding firms have claimed that they 

have changed their multimodal transport service provider during the last five years. 

This indicates the competitiveness of MTO in the transport industry. Furthermore, 

approximately 50 per cent of the responding firms spent more than 2 million Baht per 

annum on transport services, while 6.4 per cent spent between 1,750,001 and 2,000,000
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Baht; 4.1 per cent spent between 1,500,001 and 1,750,000 Baht; 5.5 per cent spent

1,250,001 to 1,500,000 Baht; 4.6 per cent spent 1,000,001 to 1,250,000 Baht; 11 per 

cent spent 750,000 to 1,000,000 Baht; 3.7 per cent spent 500,001 to 750,000 Baht; 8.7 

per cent spent in between 250,001 to 500,000 Baht and 5.5 per cent spent less than

250,000 Baht annually on transport.

T a b le  6.5: T y p es  o f  INCOTERM c u r r e n t l y  u se d  by  S h ip p e r s

Number of Respondents Percentage
(226) (%)

FOB 161 68.5
Types of CFR 39 16.6

INCOTERM* CIF 87 37.0
Others 17 7.2

Number of
Respondents Percentage Valid Percentage

(240) (%) (%)

% 1 Type 169 70.4 74.8
°  C*V w -o 2 Types 39 16.2 17.3

■2 fc *E O D 3 Types 13 5.4 5.8
3  u  Z Z 4 Types 5 2.1 2.2

Total 226 94.2 100.0
Missing** 14 5.8
Note: *Some respondents may have answered more than 1 type of INCOTERM, ** 
Respondents who does not wish to reveal their profile

T a b le  6.6: C h a n g e s  in  MTO a n d  A n n u a l T r a n s p o r t  C o s t

Number of
Respondents Percentage Valid Percentage 

(240) (%) (%)
Yes 117 48.8 50.6

Changes in 
MTO No 114 47.5 49.4

Total 231 96.2 100.0
Missing* 9 3.8

C' Less than 250,000 12 5.0 5.5
X!M 250,001-500,000 19 7.9 8.7
W 500,001-750,000 8 3.3 3.7
ou 750,001-1,000,000 24 10.0 11.0
to 1,000,001-1,250,000 10 4.2 4.6
a
t/ie 1,250,001-1,500,000 12 5.0 5.5

H 1,500,001-1,750,000 9 3.8 4.1
"eS 1,750,001-2,000,000 14 5.8 6.4
Ssa More than 2,000,000 111 46.2 50.7
< Total 219 91.2 100.0

Missing* 21 8.8
Note: * Respondents who do not wish to reveal their profile
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6 .3  D e s c r ip t iv e  A n a l y s i s  o f  C o n s t r u c t s

The previous section of this chapter has presented the characteristics of the responding 

firms and the respondents. It was found that most of the respondents were highly 

positioned in some well-established firms. The following section focuses on the pattern 

of the responses given to the items measurement developed in conceptual model 

(Chapter 4). All the measurement items were measured in a seven-point Likert-type 

scale format ranging from “1 = Strongly Dissatisfied to 7 = Strongly Satisfied”, “1 = 

Much Worse to 7 = Much Better” and “1 = Strongly Disagree to 7 = Strongly Agree”. 

The measurement items are presented under five distinct groups of constructs, namely: 

Multimodal Transport Service, Logistics Service Value, Business Performance 

Measures, Relationship Quality and Guanxi.

6 .3 .1  D e s c r i p t i v e  A n a l y s is  o f  M u l t im o d a l  t r a n s p o r t  S e r v ic e  

In the current research, the measurement of Multimodal Transport Service (MTS) 

comprises 25 items. The findings are presented in Table 6.7. The respondents were 

asked to indicate the level of their satisfaction of services (1 = Strongly Dissatisfied to 7 

= Strongly Satisfied) provided by their current MTO. The results show that:

• 76.7 per cent of the respondents believe that their current MTO provides 

accurate documentation (MTS1: mean = 5.22, SD3 = 1.11).

• 81.2 per cent of the respondents are satisfied with their current MTO’s on-time

pick-up capability (MTS2: mean = 5.23, SD = 1.08).

• 80.8 per cent of the respondents are satisfied with the transit time provided by 

their current MTO (MTS3: mean = 5.21, SD = 1.02).

• 74.1 per cent of the respondents believe that their current MTO offers reliable 

schedules (MTS4: mean = 5.07, SD = 1.13).

• 75.8 per cent of the respondents are satisfied with their current MTO’s special 

cargo handling capability (MTS5: mean = 5.19, SD = 1.03).

• 73.3 per cent of the respondents are satisfied with their current MTO’s 

consolidation capability (MTS6: mean = 5.10, SD = 1.00).

• 71.7 per cent of the respondents are satisfied with the availability of booking

space capability of their current MTO (MTS7: mean = 4.91, SD = 1.23).

3 SD: Standard Deviation
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6  ■  DESCRIPTIVE ANALYSIS

• 68.3 per cent of the respondents are satisfied with the frequency of schedule 

offered by their current MTO (MTS8: mean = 4.91, SD = 1.03).

• 80.4 per cent of the respondents are satisfied with the arrangement of door-to- 

door service offered by their current MTO (MTS9: mean = 5.33, SD = 1.03).

• 75.8 per cent of the respondents are satisfied with the arrangement of inland 

transport service offered by their current MTO (MTS 10: mean = 5.16, SD = 

1.01).

• 67.1 per cent of the respondents believe that their current MTO offers

satisfactory warehousing services (MTS11: mean = 4.96, SD = 1.01).

• 67.5 per cent of the respondents are satisfied with their current MTO’s customs 

clearance capability (MTS 12: mean = 4.95, SD = 1.19).

• 69.6 per cent of the respondents believe that their current MTO offers

satisfactory insurance services (MTS13: mean = 5.07, SD = 1.11).

• 65.9 per cent of the respondents believe that their current MTO offers

satisfactory service coverage for their logistics and transport needs (MTS 14: 

mean = 4.88, SD=1.05).

• 51.7 per cent of the respondents are satisfied with their current MTO’s level of

tariff flexibility (MTS 15: mean = 4.48, SD = 1.20).

• 57.9 per cent of the respondents are satisfied with their current MTO’s

flexibility of payment capability (MTS 16: mean = 4.64, SD = 1.17).

• 76.7 per cent of the respondents are satisfied with their current MTO’s

capability of securing their cargoes (MTS17: mean = 5.10, SD = 1.07).

• 58.3 per cent of the respondents are satisfied with the advance notice of delay

service capability of their current MTO (MTS18: mean = 4.53, SD = 1.39).

• 74.2 per cent of the respondents are satisfied with their current MTO’s quality of

data transmission (MTS 19: mean = 5.08, SD = 1.11).

• 69.7 per cent of the respondents are satisfied with their current MTO’s cargo 

tracking capability (MTS20: mean = 4.90, SD = 1.19).

• 71.8 per cent of the respondents feel satisfied with their MTO’s knowledge- 

ability (MTS21: mean = 5.03, SD = 1.0).

• 70.1 per cent of the respondents feel satisfied with their current MTO’s

courtesy when they are asking questions (MTS22: mean = 4.95, SD = 1.20).

1 7 2
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• 65 per cent of the respondent feel satisfied with their current MTO’s capability

to respond to complaints (MTS23: mean = 4.74, SD = 1.24).

• 53.3 per cent of the respondent are satisfied with their current MTO’s response 

to cargo claims (MTS24: mean = 4.48, SD = 1.41).

• 55.4 per cent of the respondent feel satisfied with their current MTO’s capability 

| to record cargo loss or damage (MTS25: mean = 4.66, SD = 1.39).
II
[
[The overall result of the shipper’s satisfaction level on MTO’s service has a mean
Ei
[ranging from 4.48 (MTS15: tariff flexibility and MTS24: response to customer 

I complaint) to 5.33 (MTS9: arrangement of door-to-door service) with 7 as a maximum. 

[ More than half of the respondents overall were satisfied with the services provided by 

; their MTO. However, the SD of their satisfaction with the service is also quite high, 

; indicating varying levels of satisfaction from person-to-person. The following section 

presents the descriptive analysis of Logistics Service Value.
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T a b l e  6 .7 : D e s c r ip t iv e  F in d in g s  f o r  M T S

Response Scale (in %) Descriptions

M easurem ent items Strongly Strongly
Mean

Standard
Dissatisfied Satisfied Deviation

1 2 3 4 5 6 7 (SD)
MTS1 -  Accurate documentation 0.8 0.8 8.3 13.4 20.0 55.8 0.9 5.22 1.11
MTS2 -  On-time pick-up - 2.9 6.3 9.6 30.0 48.3 2.9 5.23 1.08
MTS3 -  Transit time - 2.5 4.6 12.1 33.8 44.2 2.8 5.21 1.02
MTS4 -  Schedule reliability 0.8 3.4 3.8 17.9 31.2 40.4 2.5 5.07 1.13
MTS5 -  Special cargo handling - 1.7 4.2 18.3 30.0 41.2 4.6 5.19 1.03
MTS6 -  Consolidation 0.5 0.8 4.2 21.2 32.5 38.3 2.5 5.10 1.00
M TS7 -  Availability o f booking space 1.2 4.6 7.5 15.0 33.8 35.8 2.1 4.91 1.23
M TS8 -  Frequency o f  schedule 0.4 0.9 7.9 22.5 36.2 30.4 1.7 4.91 1.03
M TS9 -  Arrangement of door-to-door service 0.8 0.9 2.5 15.4 25.8 49.6 5.0 5.33 1.03
MTS10 -  Inland transport arrangement 0.4 1.2 3.8 18.8 30.9 42.4 2.5 5.16 1.01
MTS11 -  Warehousing service 0.4 2.1 2.9 27.5 30.4 36.3 0.4 4.96 1.01
MTS12 -  Customs clearance 0.4 1.7 12.9 17.5 25.0 39.6 2.9 4.95 1.19
MTS 13 -  Insurance service 0.4 1.7 5.8 22.5 25.8 39.6 4.2 5.07 1.11
MTS14 -  Service coverage 0.8 0.8 7.1 25.4 34.6 29.2 2.1 4.88 1.05
M TS15 -  Tariff flexibility 1.7 3.3 15.4 27.9 29.2 22.1 0.4 4.48 1.20
MTS16 -  Payment flexibility 0.8 4.6 8.8 27.9 33.3 22.5 2.1 4.64 1.17
M TS17 -  Cargo safety 0.4 2.1 5.8 15.0 35.5 37.9 3.3 5.10 1.07
MTS 18 -  Advance notice o f delays 2.1 7.5 15.0 17.1 29.1 27.1 2.1 4.53 1.39
MTS19 -  Quality of data transmission 0.8 1.7 6.2 17.1 32.1 38.8 3.3 5.08 1.11
MTS20 -  Cargo tracking 0.8 2.9 10.4 16.2 34.3 32.1 3.3 4.90 1.19
MTS21 -  Knowledge o f personnel 0.8 0.8 8.3 18.3 30.0 39.3 2.5 5.03 1.10
MTS22 -  Courtesy of inquiry 0.8 2.1 11.2 15.8 31.2 34.6 4.3 4.95 1.20
MTS23 -  Response to customer complaint 1.7 2.9 13.3 17.1 32.9 30.9 1.2 4.74 1.24
MTS24 -  Response to cargo claim 3.8 6.2 12.5 24.2 25.4 25.4 2.5 4.48 1.41
MTS2S -  Cargo loss or damage record 2.5 4.2 12.5 25.4 21.2 28.8 5.4 4.66 1.39
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$.3.2 Descriptive  A nalysis  of  L ogistics Service  V alue 

In the present research, the measurement of Logistics Service Value (LSV) comprises 

12 items. The findings were presented in Table 6.8. Respondents were asked to 

indicate the extent to which he or she agrees or disagrees with logistics service value 

provided by their current MTO (1 = Strongly Disagree to 7 = Strongly Agree). The 

results show that:

• 56.3 per cent of the respondents feel that the services provided by their current 

MTO are reasonably priced (LSV1: mean = 4.55, SD = 1.11).

• 55.7 per cent of the respondents feel that the services provided by their current 

MTO offer value for money (LSV2: mean = 4.58, SD = 1.10).

• 51.6 per cent of the respondents think that their current MTO provides good 

service for the price (LSV3: mean = 4.51, SD = 1.12).

• 56.6 per cent of the respondents think that the services provided by their 

current MTO are appropriate, when price and other costs are considered 

(LSV4: mean = 4.63, SD = 1.04).

• 52.5 per cent of the respondents feel that their current MTO delivers superior 

service compared with other transport companies (LSV5: mean = 4.63, SD = 

1.03).

• 55.4 per cent of the respondents think that the services provided by their 

current MTO are of a high standard (LSV6: mean = 4.67, SD = 1.01).

• 64.2 per cent of the respondents think that the services provided by their 

current MTO are consistent (LSV7: mean = 4.82, SD = 0.91).

• 63 per cent of the respondents think that the service provided by their current 

MTO makes them feel confident (LSV8: mean = 4.85, SD = 0.97).

• 67.9 per cent of the respondents feel that their current MTO has a good

working relationship with them (LSV9: mean = 4.99, SD = 0.95).

• 64.1 per cent of the respondents feel that that their current MTO responds to 

their service needs promptly (LSV 10: mean = 4.77, SD = 1.00).

• 59.6 per cent of the respondents agree that their current MTO will visit them

when needed (LSV 11: mean = 4.96, SD = 1.06).

• 55 per cent of the respondents think that their current MTO keeps them better 

informed of new services (LSV12: mean 4.55, SD = 1.15).
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T a b l e  6 .8 :  D e s c r i p t i v e  F i n d i n g s  f o r  L S V

Response Scale (in %) Descriptions

M easurem ent items Strongly
Disagree

LSV1 -  Services provided by the MTO are 
reasonably priced 

LSV2 -  Services provided by the MTO offer 
value for money 

LSV3 -  The MTO provides good services for 
the price

LSV4 -  Services provided by the MTO are
appropriate, when price and other costs 
are considered 

LSV5 -  The MTO delivers superior service
compared to other transport companies 

LSV6 -  Services provided by the MTO are of a 
high standard 

LSV7 -  Services provided by the MTO are 
consistent

LSV8 -  Services provided by the MTO make us 
feel confident 

LSV9 -  The MTO has a good working 
relationship with us 

LSV10 -  The MTO responds to our service 
needs promptly 

LSV11 -  The MTO visits us when needed

LSV12 -  The MTO keeps us better informed of 
new services

Strongly
Agree Mean

Standard
Deviation

1 2 3 4 5 6 7 (SD)

.8 2.6 14.6 25.8 35.0 20.8 .4 4.55 1.11

1.3 2.1 12.1 28.8 34.5 20.8 .4 4.58 1.10

1.7 1.3 14.1 31.3 30.8 20.4 .4 4.51 1.12

.4 1.7 11.7 29.6 35.4 20.4 .8 4.63 1.04

.4 1.7 8.3 37.1 30.8 20.0 1.7 4.63 1.03

- 2.1 8.3 34.2 33.3 20.4 1.7 4.67 1.01

- 1.2 5.0 29.6 38.8 25.4 - 4.82 0.91

- 1.2 5.0 30.8 35.0 26.3 1.7 4.85 0.97

- - 5.0 27.1 35.0 29.6 3.3 4.99 0.95

- 1.3 10.0 24.6 39.6 22.8 1.7 4.77 1.00

0.4 2.1 10.0 27.9 36.7 20.8 2.1 4.69 1.06

1.3 4.2 9.5 30.0 34.6 18.7 1.7 4.55 1.15

1 7 6
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The results of the logistics service value indicate that the shippers were relatively 

satisfied with the value of service provided by the MTO. The maximum average value 

was 4.99 where as the minimum average value was 4.51. This indicates that opinions 

on these questions show very little variation amongst respondents. Furthermore, all 

items except for LSV7, LSV8 and LSV9 have standard deviation higher than 1.0. 

Again, this shows that the results of question LSV7, LSV8 and LSV9 are indifferent 

amongst the sample. It could be suspected that the content of the question are similar 

to each other. Overall these results indicate the level of commitment to the logistics 

service value provided by the MTO. The following section presents the descriptive 

analysis of Business Performance.

6.3.3 Descriptive  A nalysis  of B usiness Perform ance

In the current research, the measurement of Business Performance (BP) comprises 7 

items. The findings were presented in Table 6.9. The respondents were asked to 

indicate their company’s performance in relative to their major industry competitor (1 

= Much worse to 7 = Much better). The results show that:

• 65.4 per cent of the respondents believes that their growth in sales is better 

than its major industry competitors (BP1: mean = 4.77, SD = 1.03).

• 62.1 per cent of the respondents believes that their return on sales is better than 

its major industry competitors (BP2: mean = 4.69, SD = 1).

• 63.4 per cent of the respondents agrees that their growth in return on sales is 

better than its major industry competitors (BP3: mean = 4.7, SD = 0.98).

• 62.9 per cent of the respondents agrees that their growth in profit is better than 

its major industry competitors (BP4: mean = 4.66, SD = 1.12).

• 60.7 per cent of the respondents thinks that their growth in market share is 

better than its major industry competitors (BP5: mean = 4.66, SD = 1.03).

• 61.7 per cent of the respondents thinks that their return on investment (ROI) is 

better than its major industry competitors (BP6: mean = 4.69, SD = 1.03).

• 60.9 per cent of the respondents believes that their growth in ROI is better than 

its major industry competitors (BP7: mean = 4.75, SD = 1.01).



T a b l e  6.9: D e s c r i p t i v e  F i n d i n g s  f o r  B P

Response Scale (in %)_______________________________  Descriptions

M easurem ent items M uch worse 
than com petitor 

1 2 3 4 5

M uch better 
than  com petitor 

6 7

Mean
Standard
Deviation

(SD)

BP1 - Growth in sales 0.8 1.7 7.8 24.3 40.8 23.8 0.8 4.77 1.03
BP2 - Return on sales 0.4 2.5 7.9 27.1 41.7 20.0 0.4 4.69 1.00
BP3 - Growth in return on sales 0.4 2.1 8.3 25.8 42.9 20.5 - 4.70 0.98
BP4 - Growth in profit 1.3 3.3 10.0 22.5 39.6 22.9 0.4 4.66 1.12
BPS - Growth in market share 0.4 2.5 9.6 26.8 41.4 17.6 1.7 4.66 1.03
BP6 - Return on investment (ROI) 0.8 1.3 10 26.2 40.8 19.6 1.3 4.69 1.03
BP7 - Growth in ROI 0.8 0.8 7.1 30.4 37.1 22.5 1.3 4.75 1.01
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■According to the descriptive findings of BP, more than 60 per cent (Average from 

■60.7 to 65.4 per cent) of the respondents believes that they are performing much better 

■pan their competitors. Regarding the annual revenue of the responding firms found in 

fe e  general background information (Part D) of the questionnaire, more than half of 

fe e  respondents are from non-SME sized firms. This indicates a possibility that the 

respondents were more confident in stating their company’s performance over its

'major industry competitors. With the exception of BP4, the standard deviation of the
:
I.measurement items shows small variation from 1.00 (BP2) to 1.03 (BP1, BP5 and 

iBP6). The items are used to capture the attitude of the respondents in terms of their 

I  perception of their business performance. Fair outcomes of performance in relation to

I sales, profit, market share and investment, are evident. The following subsection willf
be focused on the descriptive findings of Relationship Quality.

6.3.4 D e s c r ip t iv e  A n a l y s is  o f  R e l a t io n s h ip  Q u a l it y

In the current research, the measurement of Relationship Quality (RQ) comprises 10 

items. The findings are presented in Table 6.10. The respondents were asked to 

indicate their company’s performance in relative to their major industry competitor (1 

= Strongly disagree to 7 = Strongly agree). The results show that:

• 62.5 per cent of the respondents agrees that their current MTO can be relied 

upon their promises (RQ1: mean = 4.76, SD = 1.03).

• 40.4 per cent of the respondents find it unnecessary to be cautious in dealing

with their current MTO (RQ2: mean = 4.08, SD = 1.29).

• 62.9 per cent of the respondents thinks that their current MTO is trustworthy 

(RQ3: mean = 4.76, SD = 1.04).

• 47.1 per cent of the respondents do not suspect that their current MTO will 

withhold certain pieces of critical information from them (RQ4: mean = 4.43, 

SD= 1.24).

• 49.6 per cent of the respondents feel that they are loyal to their current MTO’s 

offerings (RQ5: mean = 4.49, SD = 1.6).

|  • 50 per cent of the respondents believes that the service offered by their current

I MTO is their first choice (RQ6: mean = 4.56, SD = 1.06).
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• 40.8 per cent of the respondents thinks that even with more choice, they will 

not choose other service providers (RQ7: mean = 4.16, SD = 1.3).

• 54.2 per cent of the respondents believes that the service offered by their 

current MTO always meets their expectation (RQ8: mean = 4.56, SD = 1.04).

• 57.6 per cent of the respondents are satisfied with their current MTO (RQ9: 

mean = 4.72, SD= 1.05).

• 61.2 per cent of the respondents believe that the service offered by the MTO 

always meet their desired level (RQ10: mean = 4.81, SD = 1.03).f

I
 The descriptive findings of RQ showed that the mean of the measurement items was 

above 4 in the Likert-type scale. However, there was significant variation in responses, 

as indicated by the magnitude of each individual response. The descriptive statistics of 

the responses to the satisfaction scale reveals a persuasive tendency below the mid

point of the scale. This indicates that some of the respondents disagree mildly with the
¥
|  stated relationship quality with the MTO. It can be observed that approximately 40 to

!
49 per cent of the respondents indicate a neutral or negative opinion regarding items 

such as: RQ2, RQ4, RQ5 and RQ7. These four measurements are used to capture trust 

and loyalty aspects of relationship quality in between the shippers and MTO. 

Measuring trust behaviour is, if anything, a common obstacle in conducting research 

« because it is multi-dimensional and inconsistent in nature (Dietz and Den Hartog, 

I  2006). Nevertheless the majority of the respondents have indicated a positive attitude 

f with the quality of the relationship with the MTO.



T a b l e  6.10: D e s c r i p t i v e  F i n d i n g s  f o r  RQ

Response Scale (in %) Descriptions

M easurem ent items Strongly
Disagree

1 2 3 4 5 6

Strongly
Agree
7

Mean
Standard
Deviation

(SD)
RQ1 -  The MTO can be relied upon regarding 

their promises 0.4 2.1 7.9 27.1 36.7 25 0.8 4.76 1.03

RQ2 -  We find it unnecessary to be cautious in 
dealing with the MTO 2.9 10 17.9 28.8 27.1 12.9 0.4 4.08 1.29

RQ3 -  The MTO is trustworthy

RQ4 -  We do not suspect that the MTO will

- 3.3 7.1 26.7 36.7 25.4 0.8 4.76 1.04

withhold certain pieces o f critical 1.2 6.7 11.7 33.3 23.3 23.4 0.4 4.43 1.24
information 

RQ5 -  We feel we are loyal to the M TO’s 
offerings

RQ6 -  The service offered by the MTO is our 
first choice

RQ7 -  Even with more choice, we will not 
choose other service providers 

RQ8 -  The service offered by the MTO always 
meets our expectation 

RQ9 -  We are satisfied with our current MTO

RQ10 -  The services offered by the MTO always 
meet the desired level

0.4 4.2 9.6 36.2 30.8 18.8 - 4.49 1.06

- 4.2 7.9 37.9 29.2 19.6 1.2 4.56 1.06

2.5 9.2 16.7 30.8 23.8 16.2 0.8 4.16 1.30

0.4 2.1 12.5 30.8 34.6 19.2 0.4 4.56 1.04

0.4 1.2 10 30.8 30.5 26.3 0.8 4.72 1.05

- 1.7 7.5 29.6 32.5 27.1 1.6 4.81 1.03

1 8 1
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6.3.5 D esc r ipt iv e  A n a l y sis  o f  G u an xi

In the current research, the measurement of Guanxi (GX) comprises 12 items. The 

findings are presented in Table 6.11. The respondents were asked to indicate their 

company’s relationship with their current MTO (1 = Strongly disagree to 7 = Strongly 

agree). The results show that:

• 80.9 per cent of the respondents thinks that doing business with a MTO 

depends on good connections (GX1: mean = 5.38, SD = 1.05).

• 77.1 per cent of the respondents thinks that Guanxi is very important in 

dealing with a MTO (GX2: mean = 5.29, SD = 1.05).

• 79.9 per cent of the respondents believes that Guanxi is a requirement for 

success in dealing with a MTO (GX3: mean = 5.24, SD = 1.07).

• 51.3 per cent of the respondents feels that they and their MTO considers ‘face’ 

important (GX4: mean = 4.59, SD = 1.23).

• 59.2 per cent of the respondents feels that the more respect they receive, the 

more ‘face’ they have (GX5: mean = 4.88, SD = 1.24).

• 51.7 per cent of the respondents believe that if ‘face’ is given to the MTO, in 

return, they will also give them ‘face’ (GX6: mean = 4.53, SD = 1.25).

• 54.2 per cent of the respondents will do the MTO a favour if they have done 

one for them (GX7: mean = 4.55, SD = 1.27).

• 50.9 per cent of the respondents believe that the MTO will do them a favour if

they have done one for the MTO (GX8: mean = 4.47, SD = 1.25).

• 40.5 per cent of the respondents occasionally receives non-expensive

souvenirs from the MTO (GX9: mean = 4.2, SD = 1.36).

• 35.8 per cent of the respondents occasionally receives greeting cards from the 

MTO when there is a marriage, promotion, and so forth (GX10: mean = 4.09, 

SD = 1.42).

• 47.9 per cent of the respondents believes that their MTO is their good friend 

and they care about each other wholeheartedly (GX11: mean = 4.43, SD = 

1.27).

• 38.4 per cent of the respondents likes the MTO and they believes that the 

MTO likes them too (GX12: mean = 4.27, SD = 1.27).
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T a b l e  6 .11: D e s c r ip t iv e  F in d in g s  f o r  G X

Response Scale (in %) Descriptions

M easurem ent items Strongly
Disagree

Strongly
Agree Mean

Standard
Deviation

1 2 3 4 5 6 7 (SD)
GX1 - I think that doing business with a MTO 

depends on good connections - 0.8 3.3 15 31.7 36.3 12.9 5.38 1.05

GX2 - I think that Guanxi is very important in 
dealing with a MTO - 1.7 2 19.2 29.2 38.3 9.6 5.29 1.05

GX3 - Guanxi is a requirement for success in 
dealing with a MTO - 1.2 3.3 19.6 32.9 32.1 10.9 5.24 1.07

GX4 - Both I and the MTO consider ‘face’ 1.7 3.3 9.5 34.2 27.1 19.2 4.59 1.23important u

GX5 - The more respect we receive, the more 
‘face’ we have 1.2 2.1 6.7 30.8 23.3 28.4 7.5 4.88 1.24

GX6 - I give ‘face’ to the MTO, and they give 
gives me ‘face’ 2.1 5.8 6.6 33.8 28.8 20 2.9 4.53 1.25

GX7 - I will do the MTO a favour if they have 
done one for me 2.5 5 8.3 30 30.4 20.9 2.9 4.55 1.27

GX8 - The MTO will do me a favour if I have 2.9 5.4 7.1 33.7 30 18.8 2.1 4.47 1.25done one for them
GX9 - The MTO sometimes presents (non- 

expensive) souvenirs to me 6.2 5.8 8.3 39.2 24.2 14.2 2.1 4.20 1.36

GX10 - The MTO send greeting cards to me
when there is a marriage, promotion, 7.9 7.1 7.5 41.7 19.1 15 1.7 4.09 1.42
and so forth

GX11 - The MTO is my good friend, and we 
care about each other wholeheartedly 2.9 5.4 8.8 35 26.2 19.6 2.1 4.43 1.27

GX12 - I like the MTO, and they like me
4.2 6.2 6.2 45 19.6 17.9 0.9 4.27 1.27
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According to Table 6.11, measures of Guanxi have generated a range of responses. 

Measurement items: GX1, GX2 and GX3, namely: ‘I think that doing business with a 

MTO depends on good connections’, ‘I think that Guanxi is very important in dealing 

with a MTO’ and ‘Guanxi is a requirement for success in dealing with a MTO’, 

respectively, had indicated a high level of agreement of more than 70 per cent from 

the responding firms. Mean while, measurement items: GX9, GX10, GX11 and GX12 

namely: ‘the MTO sometimes presents (non expensive) souvenirs to me’, ‘the MTO 

send greeting cards to me when there is a marriage, promotion, and so forth’, ‘the 

MTO is my good friend, and we care about each other wholeheartedly’ and ‘I like the 

MTO, and they like me’, respectively, had indicated a low agreement of less than 50 

per cent from the responding firms. It is possible that the content of the Guanxi 

measurement items are more sensitive when compared with other constructs which 

results in highly differentiated opinions amongst the sample. Particularly, GX10 

showed average values that are less than for other items which means that majority of 

the respondents disagree with the contention that the MTO would send greetings cards 

on respondent’s personal occasions. With respect to the rest of the descriptive results, 

the overall findings show that the respondents generally agree with their current MTO 

regarding Guanxi-rel&tQd statements

6 .4  S u m m a r y

The aim of this chapter was to present the descriptive statistics for the main variables 

used in this thesis. In general, with the overall response rate of the questionnaire 

(9.1%), the distribution of the sample was scattered across 24 industrial sectors. 

According to Wagner and Kemmerling (2010), larger sampling frame normally 

generate a smaller response rate, and conversely smaller sampling frames result in 

higher response rates. Therefore, the response rate of this study is not significantly 

differing from other similar studies published in logistics and supply chain 

management journals (e.g. Skjoett-Larsen, et a l 2003; Wagner and Kemmerling, 

2010).

More than half of the response comes from managerial level or above and 

approximately half of the respondents had worked in the company for more than 10 

years. In addition, more than half of the respondents have indicated that the firm, 

which he or she has been working for, has been established for more than 20 years.

1 8 4
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Furthermore, about half of the responding firms were larger than SME in revenue 

terms. This generally gives reliability and quality to the questionnaire response. In 

terms of the descriptive findings of the constructs, almost all measurement items have 

an average above the mid point of the Likert-type scale (4.0). In particular, a 

graduated spread of responses was evident in the questionnaire. According to the 

questionnaire design, the first few questions are considered as simple and in no way 

threatening to the respondents. This resulted in a low spread of mid point scores.

With the funnel approach, the questionnaire adapted a progressive narrowing method 

which fans out from general issues to behaviour issues, namely: relationship quality 

and Guanxi. The careful placement of sensitive questions is suggested by Churchill 

and Iacobucci (2002) to avoid ambiguity and a feeling of being threatened from the 

questionnaire. The range of the response varied markedly across the RQ and GX 

measurement items. This suggests that the respondents might have different opinions 

on the subjects raised. Insights into the data, items and variables were derived from 

this analysis that could prove important in subsequent analyse and discussion sections. 

These descriptive analyses would potentially assist in addressing the research 

questions and subsequently may help in steering suggestions for future research.

1 8 5



7  ■  DATA ANALYSIS: STRUCTURAL EQUATION MODELING

C h a pter  VII

s o  D a t a  A n a l y s i s : S t r u c t u r a l  E q u a t io n  M o d e l in g  c*

The focus of the previous chapter was to report the descriptive findings of the survey, 

while this chapter is devoted to multivariate analysis of the data using structural 

equation modelling (SEM). The research model presented in Chapter 4 (Figure 4.11), 

along with the proposed hypotheses will be analysed based on the research 

methodology discussed in Chapter 5. The main concern of this chapter is to analyse the 

causal relationships between Multimodal Transport Service (MTS), Logistics Service 

Value (LSV), Relationship Quality (RQ), Guanxi (GX) and Business Performance (BP). 

Using the AMOS version 6.0 software package with maximum likelihood estimation 

(ML), the analytical procedures will be divided into two parts. The first part focuses on 

the data preparation and the evaluation of the measurement model. Data preparation is a 

crucial consideration to avoid misleading analysis or implausible findings. The 

evaluation of the measurement model verifies the unidimensionality, validity and 

reliability of each constructs. After the measurement models have satisfied the 

requirements for the SEM, the second part of this chapter focuses on the substantive 

relationship of the validated constructs. Deriving from the proposed research model, 

each proposed hypotheses will be tested. Once all the hypothesis have been examined, 

the chapter proceeds to detailed discussions on the findings (of each hypothesis) with 

possible explanations.

7.1 D a ta  P r e p a r a t io n

Although SEM techniques allow researchers to analyses a large number of endogenous 

and exogenous variables with their considerable analytical power in testing hypotheses, 

they are not without limitations (Hair, et al. 2010). Underpinned by a number of 

assumptions, screening and preparation of the data is considered as one of the most 

crucial steps before applying the technique. As the analytical process may be time- 

consuming and sometimes tedious, careful examination of data prior to performing the

1 8 6



7  ■  DATA ANALYSIS: STRUCTURAL EQUATION MODELING

I; analysis would help to derive clear and unambiguous findings. If the data preparation 

procedures have not been carefully executed, the researcher may fail to produce 

sensible solutions. Thus, in the following section, three specific issues with regard to 

data preparation, namely outliers, missing data and normality, will be discussed.

i 7.1.1 M issing  D ata

I Missing data is one of the most common problems in data analysis; it is regarded as “a 

fact o f life in multivariate analysis” (Hair, et al. 2010:42). There are various reasons in 

the presence of missing data that are beyond the researcher’s control (Byrne, 2001). It is 

considered as a common practice in several statistical programme packages to handle 

incomplete data (Schumacker and Lomax, 2004). The seriousness of the problem 

depends on the pattern of the missing data, how much is missing and why is it missing 

(Tabachnick and Fidell, 2001). The two possible substantial impacts of missing data are: 

(i) decreased statistical power to imply a relationship in a dataset and (ii) biased 

parameter estimate and conclusions (Byrne, 2001; Hair, et al. 2010). The matter of 

missing data conjures up negative consequences and problems which affect the richness 

of the data in its own right (Byrne, 2001). According to Hair, et al. (2010), it is more 

important to understand the pattern (and relationship) of the missing data rather than the 

amount to decide on the type of remedy to undertake. Types of remedies with their 

advantages and disadvantages were discussed in Chapter 5. Therefore, we will not 

elaborate on them in this section.

In this study, a listwise approach was applied to eliminate the presence of missing data. 

Drawing on the work of King, et al. (2001), approximately 94% of survey data analysis 

employed this particular remedy to eradicate possible impacts of missing data. As this 

particular method might increase the likelihood of factor loading bias with substantial 

reduction of sample size, based on the returned surveys, 12 questionnaires were 

discarded due to irrational inputs to the survey (choosing the same answer on all 

questionnaire items) and 37 questionnaires were discarded due to unfamiliarity of the 

respondent with multimodal transport services. The only common incomplete data was 

found in Part D (General Background Information), which does not affect the analysis 

or invalidate the SEM method. As a result, a total of 49 questionnaires were discarded 

due to biased answers. Thus, using a listwise strategy here does not have much impact 

on the richness of the data.
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7.1.2 O utlier s
?
Qutliers are defined as unique cases which differ from the main trend of other 

observations in the dataset (Hair, et al. 2010). Depending on the context of analysis, 

outliers cannot be characterised as either beneficial or problematic. In some situations, 

outliers may reveal some unique characteristics which would not be discovered under a 

normal course of analysis and some may seriously distort overall statistical analyses 

(Hair, et al. 2010; Tabachnick and Fidell, 2001). According to Tabachnick and Fidell 

(2001) and Hair, et al. (2010), outliers can be identified from two common perspectives, 

namely: univariate and multivariate. If an outlier has been identified as a case of 

extreme value in a variable then it is identified as univariate outlier, whereas a 

multivariate outlier is identified when an odd combination of scores on two or more 

variables exists. Suggested by Weston and Gore (2006), it is important to identify the 

perspectives of the outliers in order to avoid cumbersome results caused by possible 

error in data coding or mistaken responses to the questionnaire of respondents. 

Ultimately, these could cause the researcher to conclude that there is a pattern when 

actually there is not, or vice versa.

Unvariate or bivariate outliers can be commonly be detected through visual diagrams 

such as: scatterplot or boxplot methods with statistical software packages such as: SPSS. 

Multivariate outliers can be diagnosed with Mahalanobis D2 measures, which measure 

the distance of observations in a multidimensional space from the main centre of all 

observations, providing a single value for each observation no matter the number of 

considered variables (Tabachnick and Fidell, 2001; Byme, 2001; Hair, et al. 2010). 

Hair, et al. (2010), suggested that a conservative level of .001 significance value can be 

used as a rule of thumb for designation as an outlier. The statistics are provided by the 

AMOS programme in the form of Appendix C.

According to the table provided in Appendix 3, 1 response of BP can be identified as 

outlier with observation value exceeding 3. According to Hair, et al. (2010), if the 

observing value of Mahalanobis D2 divided by d f  (degree of freedom) is greater than 3, 

it can be designated as possible outlier. Similar to missing data, it has been a norm to 

delete outliers to reduce variance of the dataset (Schumacker and Lomax, 2004). 

However, it was argued by Hair, et al. (2010) that, if the outliers are deleted, the 

research might run the risk of improving the multivariate analysis but limiting the
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; generalisability of the model. Instead of deleting the outliers, a conservative level of 

; significance could be used as the threshold value for designation as an outlier. However, 

Tabachnick and Fidell (2001) suggest that outliers should be retained unless there is 

verifiable proof that these cases do not represent any of the observations in the 

; population. Thus, all cases were retained.
r

! 7.1.3 Norm ality

I Under the process of data preparation for SEM analysis, the final assumption lies in the 

| assessment of normality of distribution. In SEM analysis, the distribution of the data 

1 were viewed as the most fundamental assumption in multivariate analysis and thus data 

are required to be normally distributed (Byrne, 2001; Hair, et al. 2010). According to 

Hair, et al (2010:71), normality is referred as the “shape o f the data distribution for an 

\ individual metric variable and its correspondence to the normal distribution”. Normal 

distribution can be visualised by graphical analysis such as the histogram or normal 

probability plot to compare the actual cumulative data score against normal cumulative 

distribution (Hair, et al. 2010; Tabachnick and Fidell, 2001).

Alternatively, statistical tests such as calculation of z-value can be utilised to examine 

normality of the data distribution1. According to West, et al. (1995), violation of 

normality assumptions may cause some interesting results regarding model fit and 

factor loading; therefore, application of multivariate normality is suggested. 

Furthermore, examination of each observed variable for skewness and kurtosis can also 

be used to examine the normality of data (Hair, et al. 2010). Skewness is a 

measurement of asymmetry of variable’s distribution whereas kurtosis refers to the 

peakiness of the distribution compared with normal distribution. According to Byrne 

(2001) and Kline (2005), if the skewness value falls outside the range between +1 to -1, 

it indicates that the distribution is substantially skewed. If the skewness value falls 

outside the range of +3 to -3, the distributions of the data are extremely skewed. 

Furthermore, kurtosis values in absolute terms of more than 10, suggests a potential 

problem and a value greater than 20 indicates a more serious matter. According to the 

research by West, et al. (1995), the generally accepted values of skewness and kurtosis 

in indicating the multivariate normality of the data are between +2.0 to -2.0 and +7.0 to

1 The calculation ofz value at ±2.58 are commonly used as critical values which can be set at .01 
significant level and ±1.96 at a .05 error level (Hair, et al. 2010).
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-7.0, respectively. As the AMOS software package was used to carry out the analysis, in 

this research, the ML function was used as a default estimation technique. Multivariate 

normality assessments of MTS, LSV, RQ, GX and BP from the collected data are 

presented in Appendix D.

: According to Appendix D, most of the observed variables are negatively skewed with 

f positive kurtosis value. The variables of MTS are all negatively skewed and 5 out of 25
f.
\ items with negative kurtosis. The multivariate kurtosis for MTS is 230.93 with critical
!*
| ratio of 48.68. The variables of LSV are all negatively skewed and 7 out of 12 items 

t with negative kurtosis. The multivariate kurtosis for LSV is 95.23 with critical ratio of

| 40.24. The variables of RQ are all negatively skewed and 8 out of 10 items with
%^negative kurtosis. The multivariate kurtosis for RQ is 63.42 with critical ratio of 

131.71.The variables of GX are all negatively skewed and 2 out of 12 variables with 

f negative kurtosis. The multivariate kurtosis for GX is 113.21 with critical ratio of 47.84. 

I' The variables of BP are all negatively skewed with positive kurtosis. The multivariate 

\ kurtosis for BP is 34.99 with critical ratio of 24.14. According to the result, some of the 

[skewness values in the MTS construct are marginally small than -1 (MTS 1:-1.29,

' MTS2-.-1.20, MTS3: -1.09, MTS4: -1.10, MTS7: -1.02, MTS9: -1.21). However, all 

items in the present study do not have extreme skewness of more than absolute value of 

[ 2.0 or kurtosis of more than absolute value of 7.0. Therefore, overall multivariate 

normality can be assumed and no further treatments of data are needed.

7.2 Item  Pu rificatio n : E xploratory  Factor  A nalysis

After the dataset has been prepared through procedures of missing data, outlier and 

normality, the next step involves with scale reliability analysis and exploratory factor 

analysis. This method was employed to identify how and to what extend the observed 

variables are linked to their underlying factors. The aim was to explore the patterns 

amongst the items and to evaluate the internal consistency within the measurement 

scales. Referring to Chapter 4, the measurement items for MTO were compiled from 

the literature and content validated with researchers and practitioners. However, to the 

best of this author’s knowledge, the constructs have not previously been operationalised 

nor statistically examined. Therefore, the MTO construct will be examined in the 

following section.
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7.2.1 Sc a l e  R e l ia b il it y

Ithe concept of construct validly and methods of examining measurement validity has
!
|been discussed at length in Chapter 4, therefore, we will not elaborate on it in this 

section. In this section, the result of the validity measurement will be reported through 

[Composite Reliability (CR) and Average Variance Extracted (AVE) with Cronbach’s
s
! alpha. As mentioned in Chapter 4, the rule of thumb for either CR or Cronbach’s alpha 

; is at .7 or higher. Higher composite reliability indicates a higher consistency of the 

measurable items under the same latent construct. The result reveals that all five 

constructs shows alpha values above .70. Thus, the observed variable truly reflects the 

: latent construct and amendments are not necessary (Appendix E). Results for CR and 

AVE are presented in section 7.3 under Measurement Model.

7.2.2 E x p l o r a t o r y  F a c t o r  A n a l y s is

Exploratory factor analysis (EFA) is the preliminary stage of multivariate analysis 

which is commonly used in specifying the structure among a set of variables. The main 

purpose of EFA is to define a group of measurable characteristics into factors which are, 

by definition, highly intercorrelated while retaining the nature and the characteristics of 

the original value (Hair, et al. 2010). EFA is commonly used for situations where links 

between the observed and latent variables are uncertain (Byrne, 2001).A recommended 

! method for factor analysis is varimax rotation with Kaiser-Meyer-Olkin (KMO), which 

• was commonly used to clarify the factors (Chen and Paulraj, 2004). Varimax rotation,

; also known as orthogonal factor rotation, is the simplest case of rotation which 

[ maximises the sum of variances of required loading of the factor matrix (Hair, et al. 

2010). The retained items are then grouped based on the separation of the factor 

loading. Overall, the goal of rotating the factor matrix is to “redistribute the variance 

from earlier factors to later ones to achieve, a simple, theoretically more meaningful 

factor pattern” (Hair, et al. 2010: 149).

The next output that was used in parallel to the output of varimax rotation was the 

KMO test. The KMO value indicates the extent to which a set of items is appropriate 

for factor analysis (Kaiser, 1970). According to Kaiser (1970), KMO output of: 0 to .49 

I is ‘unsatisfactory’, .50 to .59 is ‘miserable’, .60 to .69 is ‘mediocre’, .70 to .79 is 

/̂middling’, .80 to .89 is ‘meritorious’ and .90 to 1.00 is ‘marvellous’. It was suggested
I. -
|by several scholars that KMO values of .60 or more are recommended (Hutcheson and
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■  Sofroniou, 1999). As the objective of EFA was to identify the appropriate variables for

■  the subsequent application of SEM, factor analysis through data reduction using

■ varimax and KMO test will be employed. When the variables are grouped, attempts to 

■ assign some meaning to the pattern of factor loadings are required. A name or label was 

f assigned to accurately reflect the variable loading on the factor’s conceptual meaning.

In the following section, the MTS construct which have been previously conceptually 

. explored are grouped and validated through EFA. 

i;
f

\ 7.2.3 EFA: M u lt im o d a l  T r a n s p o r t  S e r v ic e
i
i According to Chapter 4, 25 items were identified under the three dimensions of MTS. 

i The three dimensions namely: transportation, facilities and, communication and 

; information were derived from the work of Williamson, et al (1990). These dimensions

f conceptually portray the capabilities of the MTO in delivering services to shippers. All
't
|  items were simultaneously put into data reduction analysis using SPSS software
I
£ package (Version 16.0) with varimax rotation. The results showed that all items have 

cross-loading values of .50 or more (Table 7.1). Thus, these items are significant (Hair, 

. et al 2010). According to Table 7.1, the KMO value had exceeded .90 (.937) which 

was considered as ‘marvellous’ in Kaiser’s standard of KMO interpretation (Kaiser, 

I 1970). The groupings of these factors have quantitatively proven the conceptual work

I of Williamson, et al (1990) and thus they can be used to find evidence for the%
\ relationships between LSV, RQ, GX and BP.

\
i
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Table 7.1: E F A  R e s u l t s  o f  M u l t im o d a l  T r a n s p o r t  S e r v ic e

F ac to rs

Items
C n m m u nirn tinn  X

Transportation Facilities
In fo rm a tio n

MTSI .547
MTS2 .736
MTS3 .733
MTS4 .747
MTS5 .679
MTS6 .614
MTS7 .530
MTS8 .519
MTS9 .507
MTS10 .568
MTS11 .599
MTS12 .612
MTS13 .712
MTS14 .698
MTS15 .558
MTS16 .500
MTS17 .566
MTS18 .743
MTS19 .730
MTS20 .783
MTS21 .733
MTS22 .751
MTS23 .788
MTS24 .697
MTS25 .581

KMO Value: .937

7.3 M e a s u r e m e n t  M o d e l

SEM can be referred to as a hybrid of factor analysis and path analysis which separate 

this particular technique into two main components: the measurement model and the 

structural model. The measurement model specifies how the latent constructs are 

measured in terms of the observed variables and their strength in representing them 

(Byme, 2001). The measurement model will be analysed through the five elements of 

CFA, namely: the latent constructs, the measured variables, the item loadings on 

specific constructs, the relationships among constructs, and the error terms for each 

indicator will be specified (Hair, et al 2010). In contrast to EFA, CFA is used when the 

underlying structures of latent variables are confirmed based on knowledge of theory or 

empirical research (including EFA), or both (Byrne, 2001). CFA often represents the 

core procedure of the SEM which is also referred as the measurement model 

(Schumacher and Lomax, 2004). It is worth noting that CFA focuses on the relationship 

between latent factors and their indicators within the framework rather than
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relationships among factors. Therefore, CFA is to be conducted between latent factors 

! and measurement items in order to present the evidence of unidimensionality. As 

> previously mentioned, the procedures of SEM have been discussed at length in Chapter 

! 5. In this section, the four subsequent measurement models which are MTS, LSV, RQ, 

GX and BP are specified through the AMOS software package.

I Assessm ent  o f  M e a s u r e m e n t  M o d e l

One of the most important concerns in SEM is to assess the overall model fit and the 

construct validity of the model itself. Once the data has been assessed for multivariate 

assumptions, the following step is to proceed to the first step of the two-step approach 

which are CFA and followed by the structural model. According to the procedure of 

SEM (Chapter 5), the concept of unidimensionality can be explained by only one 

underlying construct and similar to the overall model fit. The criteria of fit indices can 

also be applied in each measurement model (Anderson and Gerbing, 1988, Hair, et al. 

2010). To detect misspecification in the hypothesis model and to determine the overall 

goodness-of-fit, the use of indices is one of the ultimate concerns in the SEM approach 

(Anderson and Gerbing, 1988).

In order to assess the output of the measurement model, a set of criteria will be used to 

evaluate the measurement model validity. According to Hair, et al (2010), report of 

value and the associated degree of freedom with ratio of 3 to 1 (x2/df < 3) is suggested 

with at least one absolute fit index and one incremental fit index. In this study, a 

combination of absolute fit indices will be used (x2/df, GFI and RMSEA), along with 

CFI and TLI as the incremental fit index (Min and Mentzer, 2004). In-depth discussions 

regarding fit-indices can be found in Chapter 5.

As for scale reliability, CR, AVE and Cronbach’s Alpha (a) are reported for 

measurement reliability. The rule of thumb for the threshold value of CR and a  is .70 or 

higher (Byrne, 2001). However, if the research is on an exploratory phase, then value 

slightly below .70 would also be acceptable. The output value of AVE should be equal 

or exceed .5 based on a reciprocal relationship to the measurement errors. If the 

measurement errors are low, then the value of AVE should be higher (Hair, et al. 2010). 

Based on the same criteria, convergent validity can also be tested. According to Hair, et



I.

;____________________________________________7  ■  DATA ANALYSIS: STRUCTURAL EQUATION MODELING

al. (2010), convergent validity is used to test whether the items in a scale converge or 

i  shares a high variance of common variance under a single construct in the measurement 

model. A good rule of thumb of convergent validity is that the standardised residual 

loading estimates need to be statistically significant and their estimates to be at least .5 

or higher, preferably .6 or higher with composite reliability equal to or more than .7 

(Peter, 1981). In order to estimate the relative amount of convergent validity among 

items measured, AVE measures were used as the summary indicator of convergence, 

extracted from the mean variance of the items loading of a construct (see Section 5.6.2). 

If the AVE value is less than .5, then it indicates that on average, there are more errors 

in the items than the variance can explain (Garver and Menzter, 1999; Hair, et al 2010; 

Schumacher and Lomax, 2004).

Furthermore, to assess the extent to which a particular construct is truly distinct from 

other constructs, discriminant validity is to be provided to show that a construct is 

unique and captures phenomena that other measures do not (Hair, et al. 2010). In this 

research discriminant validity is examined through every possible pair of latent 

variables within each construct. Farrell (2010) suggested that parameter estimates for 

two factors are to be constrained to 1.0 (constrained model) and compared with a freed 

parameter estimate (unconstrained model). With one drop in degrees of freedom, if the 

difference of a chi-square value exceeds 3.84, discriminant validity between the two 

factors is supported (Lai, et al. 2002; Farell, 2010; Hair, et al 2010; Lu and Yang, 

2010). The concept of construct validity and the method of assessing measurement 

validity have been discussed at length in Chapter 5. Thus, in this section, evaluation of 

overall model fit / unidimensionality and scale reliability / convergent validity are 

assessed based on these criteria as illustrated in Table 7.2, along with the results for 

discriminant validity which are presented at the end of the CFA procedure. Other 

validity measures such as content and convergent validity were also considered. Based 

on the development of the research model (Chapter 3 and 4), both latent and observed 

variables are constructed based on the literature review. In this research, content 

validity was used to help this researcher to specify what the variable is and what it is 

not (Churchill, 1979).
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I
Table7.2: M e a s u r e m e n t  M o d e l  V a l id it y

Validity Criteria
Absolute Fit Index X2/ df < 3,

| Overall model fit /
Unidimensionality

GFI > .8 
RMSEA < .08

Incremental Fit Index CFI > .9 
TLI > .9

Convergent Validity
Validity / Reliability

Scale Reliability Cronbach’s a  > .7

CR> .7 
AVE > .5

Source: Hair, et al. (2010); Byrne (2001); Arbuckle (2005).

7.3.1 CFA: M u l t im o d a l  T r a n sp o r t  S e r v ic e

Based on the discussion in Chapter 4, the MTS construct was consolidated from 

logistics and transport service attributes reviewed under the multimodal transport 

conceptual framework. The MTS measurement items have been operationalised and 

validated through EFA. The 25 items retained from the EFA results were then tested in 

the CFA. According to the EFA results, the grouping of the items mirrors the work of 

Williamson, et al. (1990). The MTS measurement model is composed of three factors 

which are Transportation (TRANS), Facilities (FACI), and Communication and 

Information (COIN).

The MTS measurement model was examined to confirm the validity and reliability of 

the constructs. The result of the initial analysis, including all the observed variables 

showed an unacceptable model fit of: y?l&f= 3.26 (%2= 885.9, df= 272); GFI= .768; 

RMSEA= .097; CFI= .85; TLI= .834. The three factors are inter-correlated by the two- 

headed arrows. All the standardised factor loadings were significant, except for one 

(MTS25). Measurement Item 25 (MTS25: Cargo loss or damage record) was deleted 

due to its factor loading which was lower than .6, providing us with a new fitness of: 

X2/df= 3.27 (x2= 815.4, df= 249); GFI= .776; RMSEA= .098; CFI=.857; TLI= .841.

Regarding to the Modification Indices (MI), some Mis were identified and examined. 

According to Hair, et al. (2010), Mis are estimated for all nonestimated parameters 

which provide diagnosing error term correlations and also correlational relationships

2%2: Chi-square, df: degree of freedom, GFI: Goodness-of-fit, RMSEA: Root Mean Square Error of 
Approximation, CFI: Comparative Fit Index, TLI: Tucker-Lewis Index, CR: Composite reliability, AVE: 
Average variance extracted, a : Cronbach’s alpha.

1
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{between constructs that may not be initially specified in the CFA model. This is an 

I important tool for identifying problematic indicator variables with potential for cross- 

I loadings (Hair, et al. 2010). If a paired item with high Mis of approximately 20 or 

| greater, it is suggested that the fit could be improved significantly by freeing the 

I corresponding path (Byrne, 2001). A suggested remedy is to drop the two problematic 

f items. However, consultation with the literature is suggested (Hair, et al. 2010).

Admittedly, there are a few presence of large MI value which represents misspecified 

error covariance. Item MTS 15 (Tariff Flexibility) and MTS 16 (Payment Flexibility) has 

revealed to have the highest MI value of 77.50. Both measurement items illustrate 

similar meanings and thus there is a high tendency of redundancy. Examining the 

standardised residual covariance, MTS 15 has shown a higher residual covariance value 

than MTS 16. Therefore, MTS 15 was deleted and the model was re-executed, providing 

the MTS model fitness of: y?IAf= 2.95 (y}= 670.4, df= 227); GFI= .801; RMSEA= .090; 

CFI= .878; TLI= .864. The fitness of the model was improved but remained 

unacceptable.

Referring back to the MI value, MTS21 (Knowledge of Personnel) and MTS22 

(Courtesy of Inquiry) are shown to have a high MI value of 65.50. One possible 

problem with these two items may lie on the translation from English to Thai. The 

translated version of the questionnaire of these two items was relatively similar upon 

each other. These two items were not initially deleted as the aim of the research was to 

explore and operationalise the MTS construct along with a complete list of attributes 

reviewed from the literature. According to Lu (2003) and Yang, et al. (2009), MTS22 

(Courtesy of Inquiry) has a higher ranking of satisfaction amongst service attributes. 

Even though eliminating MTS22 would provide a higher fitness index, it was decided 

that MTS22 should be retained. Therefore MTS21 (Knowledge of Personnel) was 

deleted and the model was re-executed, providing the model fitness of: x2/df= 2.73 (x2= 

562, df= 206); GFI= .825; RMSEA= .085; CFI= .892; TLI= .879.

The MTS model fitness was greatly improved. However, referring to the MI value, a 

high MI value of 30.01 remained in between MTS7 (Availability of Booking Space) 

and MTS8 (Frequency of Schedule). Conceptually, these two items shared great
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similarities. Therefore, elimination of either one would not affect the meaning of the 

latent variable. According to the standardised residual covariance, MTS8 has revealed a 

higher value than MTS7. It is worth noting that, from the shippers’ perspective, 

Availability of Booking Space is more important than the Frequency of Schedule, as the 

, question has a more direct impact on his or her business operation (Yang, et al. 2009).

I
 Therefore, MTS8 (Frequency of Schedule) was deleted and the model was re-executed, 

providing the MTS model fitness of: x2/df= 2.72 (%2= 505.9, df= 186); GFI= .834; 

RMSEA= .085; CFI= .898; TLI= .885.

The MTS model fitness was marginally improved but remained unsatisfactory. The MI 

|  indicator value was re-examined and it was found that a high MI value of 21.405 exists 

|  in between MTS5 (Special Cargo Handling) and MTS6 (Consolidation). Reflecting the 

|  work of Lu (2003), Consolidation had a higher satisfaction ranking than Special Cargo 

; Handling, as not all shippers would appreciate or required Special Cargo Handling 

services. According to the characteristics of the general respondents, only a small 

\ portion of respondents require special cargo handling for goods such as: food, gems,
L

medical equipment, or electrical goods or chemicals. Therefore, MTS5 (Special Cargo
f

Handling) was deleted and the model was re-executed, providing the MTS model 

' fitness measures of: y.2Mf= 2.64 (x2= 441.9, df= 167); GFI= .845; RMSEA= .083; 

CFI= .905; TLI= .892.

; The MTS model fitness was marginally improved but remained unacceptable. Turning 

to the Mis and expected changes in statistics related to the covariance, there was clear 

evidence of misspeciflcation associated with the pairing items MTS3 (Transit Time) 

and MTS4 (Schedule Reliability) of MI= 20.02. These two items may be a result of 

high degree of overlap in item content (Byrne, 2001). According to the translated 

questionnaire (English to Thai), only a marginal difference in meaning is found in 

between these two questions. According to the order of the question, most of the 

respondents have left similar answers for both of these two questions. Therefore, 

elimination of the MTS4 (Schedule Reliability) would not affect the meaning of the 

MTS measurement. The model was re-executed, providing the MTS model fitness 

numeric of: x2/df= 2.56 (x2= 382.4, df= 149); GFI= .857; RMSEA= .081; CFI= .914; 

TLI= .901. The MTS model was marginally improved, except for RMSEA.
1 9 8
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Based on the MI value, item MTS23 (Response to Customer Complaints) and MTS24 

(Response to Cargo Claims) has a MI value of 18.42. Based on the content of these two 

questions, these two items share great similarities. According to Lu (2003) and Yang, et 

al. (2009), Response to Cargo Claims and Response to Customers’ Complaints has been 

used interchangeably. Referring to the compiled list of service attributes (Chapter 4), 

Response to Cargo Claim measurement items are more often used in evaluating the 

satisfaction of service attributes rather than Response to Customers’ Complaints. 

Therefore, MTS23 (Response to Customer Complaints) was deleted and the model was 

re-executed, providing the MTS model fitness of: x2/df= 2.28 (%2= 301.2, df= 132); 

GFI= .876; RMSEA= .073; CFI= .931; TLI= .92.

T a b l e  7.3: S u m m a r y  o f  MTS M e a s u r e m e n t  M o d e l  I m p r o v e m e n t s

Model X2/df GFI RMSEA CFI TLI Elimination
0 3.26 .768 .097 .850 .834 None
1 3.27 .776 .098 .857 .841 MTS25
2 2.95 .801 090 .878 .864 MTS 15
3 2.73 .825 .085 .892 .879 MTS21
4 2.72 .834 .085 .898 .885 MTS8
5 2.64 .845 .083 .905 .892 MTS5
6 2.56 .857 .081 .914 .901 MTS4
7 2.28 .876 .073 .931 .920 MTS23

The result of the model was considered as acceptable with satisfactory goodness-of-fit. 

Through a series of item elimination processes, while retaining the meaning of the 

overall model measurement, a total of 18 items were retained and 7 items were 

eliminated (Table 7.3). Table 7.4 presents the final CFA results of the MTS construct; 

along with an illustrated version of the measurement model in Figure 7.1.

1 9 9
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T a b le  7.4 MTS M e a s u r e m e n t  M o d e l

Construct Items Std. Factor t-value CR AVE Cronbach’s 
_______________________Loading________________________________Alpha

Transportation
[TRANS]

MTS1
MTS2
MTS3
MTS6
MTS7
MTS9

Facilities
[FACI]

MTS 10 
MTS 11 
MTS 12 
MTS 13 
MTS 14 
MTS 16

Communication
&

Information
[COIN]

MTS 17 
MTS 18 
MTS 19 
MTS20 
MTS22 
MTS24

.68

.64

.63

.80

.69

.72

.72

.72

.69

.74

.73

.73

.71

.79

.84

.86

.78

.68

9.52
8.94
8.84

11.22
* _

10.07

10.72
10.35
10.96
10.77

11.64
* _

14.37
15.00
13.18
11.13

.83 .50 .85

.84 .52 .87

.86 .61 .90

Overall Goodness-of-Fit Statistics

X z / d f =  2.28 (x2= 301.2, d f =  132); GFI= .876; RMSEA= .073; CFI= .931; TLI= .92.

i Note: * fixed parameter
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Fi g u r e  7.1 MTS M e a s u r e m e n t  M o d e l

TRANS

COIN

MTS1

MTS2

MTS3 

MTS6 

MTS7 

MTS 9

MTS10

MTS 11

MTS12

MTS13

MTS 14

MTS 16 

MTS17

MTS18

MTS 19

MTS20

MTS22

MTS24

Note: MTS = M ultim odal Transport Service, TRANS =  Transportation, FACI =  Facilities, 
COIN = Com m unication and Inform ation

7.3.2 C F A :  L o g i s t i c s  S e r v i c e  V a l u e

Echoing the main findings from the literature review in Chapter 4, the three established 

dimensions of LSV are: Functional (FUNC), Social (SOC) and Emotional (EMO). As 

logistics service value has been defined as “meeting customer service requirements 

while minimising supply chain costs and maximising partners ’ profits''1 (Rutner and 

Langley Jr, 2000:78), these dimensions has been verified in marketing researches. 

However, to the best of author’s knowledge, virtually no research has adapted these 

measures in a transport or logistics context. Since it is universally agreed that transport 

and logistics are all about providing a service, evaluating the measurement model of
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p - —  ------------- —  '

logistics service value is suggested (Mentzer, et al. 1997; Banomyong and Beresfbrd, 

2001; Rutner and Langley Jr, 2000; Rushton, et al. 2007).

I  The three factor model of the LSV measurement model was tested to confirm the

f  validity and reliability of three constructs. The initial result of the analysis, including all
2 2f. the observed variables, showed an unacceptable model fit of: % /df= 3.76 (% = 191.6, 

|  df- 51); GFI= .885; RMSEA= .107; CFI= .941; TLI= .923. The three factors are inter-

f  correlated by the two-headed arrows. According to the fit indices, the overall fitness of
i-* 9- the model is acceptable, except for % /df and RMSEA. This indicates that the 

' measurement model lacks unidimensionality. Therefore, further improvements of the 

„ model were processed by trimming down problematic items through indication of 

fc standardised residual covariance and MI value with theoretical justifications.

- Examining the standardised residual values of the initial result, LSV 12 (The MTO 

keeps us better informed of new services) indicates a high covariance among error 

terms of items indicating the same construct, referred to as within-construct error 

covariance (Hair, et al. 2010). According to the literature, this particular item was the 

new added item in the survey conducted by Wang, et al. (2004) based on the original

5 measurement model in the work of Sweeney and Soutar (2001). Even though this
, n
■ measurement item was aimed to partially portray the emotional dimension of service 

" value, it was originally designed for the securities market rather than the transport and 

logistics industry. Thus, customers (shippers) would not necessarily value the 

importance of new services in the same way as they would in the securities market. 

Thus, LSV 12 was deleted and the model was re-executed, providing the LSV model 

fitness of: x2/df= 3.03 (x2= 124.4, df= 41); GFI= .911; RMSEA= .092; CFI= .962; 

TLI= .949.

Regarding the MI value, LSV 1 (Services provided by the MTO are reasonably priced) 

and LSV2 (Services provided by the MTO offer value for money) has indicated a high 

< MI value of 23.97 resulting in a high covariance between two error terms of indicator 

variables loading. Examining on the context of the items, both of them deals with the 

monetary value that the shippers sacrifices in order to gain adequate functions in

, services. Due to the similarities of meaning between these two items, there might be a
%

i
I  202
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high tendency of redundancy between them. In addition, LSV2 indicated a higher 

standard residual covariance value than LSV1. Therefore, LSV2 was deleted and the 

model was re-executed, providing the LSV model fitness of: % /df= 2.60 (% = 83.2, df= 

32); GFI= .932; RMSEA= .082; CFI= .972; TLI= .961.

The measurement model was marginally improved with satisfactory fit, except for 

RMSEA (.082). This indicates that the issue of unidimensionality remained. Again, 

referring to the MI value, LSV8 (Service provided by the MTO makes us feel confident) 

and LSV9 (The MTO has a good working relationship with us) shows a high MI value 

of 18.9. As both of the items belonged to different constructs, this indicates that the 

covariance between the two error terms of items is between-construct error covariance 

(Hair, et a l 2010). According to Hair, et al. (2010), allowing these paths to be ‘freed’ 

will reduce the % , but at the same time it will generate a more serious problem of 

construct validation. Therefore, freeing the estimates in between two different 

constructs is not an option. Examining the importance of these two individual items, 

LSV9 conveys a deeper and more direct meaning than LSV8. The issue of ‘confident’ 

can be seen as a complicated emotional view which requires a long-term commitment 

with a consistent satisfactory working relationship between two parties. Furthermore, 

‘relationship’ is considered as a formative component which enables ‘confidence’ to be 

established between two parties. Thus, LSV8 was deleted and the model was re

executed, providing the LSV model fitness of: %2/df= 1.74 (%2= 41.8, df= 24); 

GFI= .962; RMSEA= .056; CFI= .989; TLI= .983.

T a ble  7.5: S u m m a r y  o f  LSV M ea su r em en t  M o d el  Im pr o v e m e n t s

Model X /df GFI RMSEA CFI TLI Elimination
0 3.76 .885 .107 .941 .923 None
1 3.03 .911 .092 .962 .949 LSV 12
2 2.60 .932 .082 .972 .961 LSV2
3 1.74 .962 .056 .989 .983 LSV8

The result of the model was considered as acceptable with satisfied goodness-of-fit. 

Through a series of item elimination, while retaining the meaning of the overall model 

measurement, a total of 9 items was retained and 3 items was eliminated (Table 7.5). 

Table 7.6 shows a detailed result of the LSV measurement model along with a summary 

measurement model in Figure 7.2.

2 0 3
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T ab le  7.6 LSV M e a s u r e m e n t  M o d e l

Construct Items Std. Factor t-value CR AVE Cronbach’s
Loading Alpha

Functional
[FUNC]

LSV1
LSV3
LSV4

.80

.92

.91

16.732
*- .89 .77 

21.129
.91

Social
[SOC]

LSV5 .86 *.
LSV6 .86 16.481 .89 .71 .88
LSV7 .82 15.541

Emotional
[EMO]

LSV9 
LSV 10 
LSV 11

.78

.91

.74

14.384
*- .85 .66 

13.397
.85

Overall Goodness-of-Fit Statistics

X2/df= 1.74 (x2= 41.8, df= 24); GFI= .962; RM SEA= .056; CFI= .989 ; TLI= .983

Note: * fixed param eter

F ig u re 7 .2  LSV M e a s u r e m e n t  M o d e l

FUNC

SOC

EMO

LSV7

LSV9

LSV4

LSV10

LSV 11

LSV5

LSV6

LSV1

LSV3

Note: LSV = Logistics Service Value, FUNC = Functional, SOC = Social, EM O = Emotional

7.3.3 CFA: R e l a t i o n s h i p  Q u a l i t y

Recalling from Chapter 4, the three dimensions of Relationship Quality were: Trust 

(TRUST), Loyalty (LOY) and Customer Satisfaction (SAT). Based on the work of 

Crosby, et al (1990), they have stated that RQ is made up of two dimensions namely: 

trust and customer satisfaction. However, Wang, et al. (2004) argued that their work

2 0 4
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was based on a salespersons’ perspective and not ‘service’ in general. Therefore, they 

believed that loyalty should be included. Based on the theoretical investigation, it has 

demonstrated that these three constructs portray significant dimensions of the RQ 

, measurement model. The three factor model of the RQ measurement model was testedV
|  to confirm the validity and reliability. The initial result of the analysis, including all the
i'

observed variables showed an unacceptable model fit of x2/df= 6.63 (%2= 212, df= 32); 

GFI= .845; RMSEA= .153; CFI= .891; TLI= .847. Therefore, further improvement of

1 the model will be implemented by trimming down problematic items through indication
%
; of standardised residual value and MI value.

According to the initial fitness of the model, there are clear indications of problematic 

‘ items related to unidimensionality issues. Regarding the MI value, item RQ7 (Even 

4 with more choice, we will not choose other service providers) and RQ8 (The service 

£ offered by the MTO always meets our expectation) showed a high MI value of 27.55 

which indicates a high covariance exists between two error terms of indicator variables’ 

loading from two different constructs. Comparing the standardised residual covariances, 

RQ7 is revealed to have a high correlation with variables other than RQ8. In terms of 

the context of RQ7, the measurement item mirrors RQ5 and RQ6 conceptually with 

s different wordings. On the other hand, RQ8 provides a very different but reliable 

|  estimate and generalisability in representing the customer satisfaction dimension of the 

t: RQ measurement model. Therefore, RQ7 was deleted and the model was re-executed,

' providing the RQ model fitness of: %2/df= 5 (x2= 120.6, df= 24); GFI= .891;

; RMSEA= .130; CFI= .934; TLI= .900.

The fitness of the model was improved considerably, except for x2/df (5) and RMSEA 

■ (.130). This indicates that the issue of unidimensionality remained. To further improve 

the measurement model, MI value and standardised residual covariance was re- 

. examined. Item RQ4 (We do not suspect that the MTO will withhold certain pieces of 

critical information) and RQ5 (We feel we are loyal to the MTO’s offerings) has a high 

MI value of 22.23. The removal of RQ5 would cause the construct to be under- 

4 identified. In another word, “an under-identified model has more parameters to be

I estimated than unique indicator variable variance and covariance in the observed
|
I  variance /  covariance matrix” (Hair, et al. 2010:699). According to the descriptive
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if

I finding for RQ (Please see Chapter 6), RQ4 has a neutral response rate where most of
\

the responses answered ‘4’ on the Likert-scale. A possible explanation is that some of 

the respondents do not have enough information to provide a subtle or decisive 

response to whether their MTO withholds certain pieces of critical information. Thus, 

RQ4 was deleted and the model was re-executed, providing the RQ model fitness of: 

X2/df= 3.58 (x2= 60.9, df= 17); GFI= .941; RMSEA= .104; CFI= .963; TLI= .939.

The fitness of the model was significantly improved with satisfied GFI, CFI and TLI fit 

indices. However, the %2/df  and RMSEA indicates that the measurement model suffers 

from unidimensionality issues. According to the MI output, RQ2 (We find it 

unnecessary to be cautious in dealing with the MTO) and RQ9 (We are satisfied with 

out current MTO) revealed a high MI value of 17.72. Furthermore, the standardised 

residual covariance estimates for RQ2 has a higher overall value (in absolute terms) 

than RQ9. Similar to the case between RQ7 and RQ8, the model suffers from between- 

construct error covariance. Regarding the context of the question, elimination of RQ9 

would be problematic as it has been theoretically justified that this particular item is a 

significant measurement in the satisfaction level of shippers’ MTO. Therefore, retaining 

item RQ9 is suggested. As for RQ2, the measurement item is considered as a redundant 

item which was designed to reinforce the measurement items RQ1 and RQ3 in 

portraying the TRUST dimension. Therefore, eliminating RQ2 would not have much 

effect in specifying the RQ measurement model. Thus, RQ2 was deleted and the model 

was re-executed, providing the RQ model fitness of: y?l&f= 2.27 (x2= 25, df= 11); 

GFI= .971; RMSEA= .073; CFI= .987; TLI= .975.

Table 7.7: Sum m ary  of  RQ M easurem ent  M odel  Im provem ents

Model y/df GFI RMSEA CFI TLI Elimination
r  o 6.63 .845 .153 .891 .847 None

i 5.03 .891 .130 .934 .900 RQ7
L, 2 3.58 .941 .104 .963 .939 RQ4

3 2.27 .971 .073 .987 .975 RQ2

The result of the final measurement model was considered as acceptable while 

satisfying the goodness-of-fit indices. Through a series of item elimination iterations, 

while retaining the meaning of the RQ model measurement, a total of 7 items were
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retained and 3 items were eliminated (Table 7.7). The results of the LSV measurement 

model are presented in Table 7.8 along with the summary model in Figure 7.3.

T a b le  7.8 RQ M e a s u r e m e n t  M o d e l

Construct Items Std. Factor 
Loading

t-value CR AVE Cronbach’s
Alpha

Trust
[TRUST]

RQ1
RQ3

.68

.92
11.256

* .78 .65 .77

Loyalty
[LOY]

RQ5
RQ6

.81

.76 11.356
.74 .62 .76

Customer
Satisfaction

[SAT]

RQ8
RQ9
RQ10

.85

.90

.89

17.852
*_

19.517
.90 .77 .91

Overall Goodness-of-Fit Statistics

X 2 / d f =  2.27 (x2= 25, d f =  11); GFI= .971; RMSEA= .073; CFI= .987; TLI= .975.

Note: * fixed param eter

Figure7.3 RQ Measurement M o d e l

RQ1
TRUST

RQ3

RQ5

RQ6
LOY

RQ8

RQ9 SAT

A

r
RQ10

Note: RQ = Relationship Quality, TRUST = Trust, LOY = Loyalty, SAT = Satisfaction

7.3.4 CFA: G u a n x i

It is clear that the concept of Guanxi is commonly used as a catalyst of interpersonal 

relationships. According to Chapter 4, the measurement model of Guanxi (GX) is 

comprised of four dimensions, namely: Importance of Guanxi (NBGX), Face (FACE), 

Reciprocal Favour (FAV) and Affect (AFFECT). Although some scholars (e.g. Kiong

2 0 7



7  ■  DATA ANALYSIS: STRUCTURAL EQUATION MODELING

‘ and Kee, 1998) have been expressing concerns about the effect ‘personalism’ has on the 

1 way Chinese or Asian merchants do business. Empirical research in justifying a 

I standardised measurement for Guanxi, especially in logistics and transport research, is 

i Still lacking. Following the work of Lee and Dawes (2005), Guanxi itself consists of 

I pnly three dimensions, namely: face, reciprocal favour and affect. However, in the 

context of supply chain management, the ‘Importance of GuanxV dimension is 

suggested due to the fact that shippers place considerable emphases on the practical 

importance of favour (Lee and Humphreys, 2007). Therefore, the ‘Importance of 

Guanxi’ is added along with the existing three.

The four factor of the GX measurement model was tested to confirm the validity and

reliability of the four constructs. The initial result of the analysis, including all the
2 2observed variables showed an unacceptable model fit of: x /df= 4.21 (x = 202, df= 48); 

GFI= .880; RMSEA= .116; CFI= .979; TLI= .889. The four factors are inter-correlated 

by the two-headed arrows. The result indicates that the measurement model lacks 

unidimensionality. Therefore, further improvement of the model will be implemented 

by trimming down problematic items through indication of standardised residual 

covariance and MI value with theoretical justifications.

Regarding the standardised residual covariance value, GX9 (The MTO sometimes 

\ presents [non-expensive] souvenirs to me) was found to have a high value of 3.37 with 

alow standardised factor loading of .661. Furthermore, GX9 and GX10 (The MTO 

sends greeting cards to me when there is a marriage, promotion, and so forth) has a high 

MI value of 34.59. This, GX9 could be identified as a problematic item. Both GX9 and 

GX10 were designed to target individualistic responses in regard to shippers’ inter

personal relationships with the MTO. Thus, in comparisons with other measurement 

items, these two measurement items are considerably more contextually sensitive. As 

■ discussed in Chapter 4, in Asian culture, offering items for return of a favour could be 

considered as an act of unethical practice (Yeung and Tung, 1995). This may cause the 

respondents to feel uncomfortable in answering measurement item GX9 (Leung, et al. 

2005). Therefore, GX9 was deleted and the model was re-executed, providing the GX 

model fitness of: /.2/df= 3.86 (x2= 146.7, df= 38); GFI= .900; RMSEA= .109; 

CFI= .938; TLI= .910.

2 0 8
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"The GX measurement model for GX was improved with an acceptable incremental fit 

I  index (CFI, TLI) except for absolute fit indices (x2/df and RMSEA). Regarding the MI 

: value, GX6 (I give ‘face’ to the MTO, and they also gives me ‘face’) and GX7 (I will 

S do the MTO a favour if they have done one for me) were 17.76 with standardised

* residual covariance of 1.135. Elimination of GX7 was not suggested as this would lead 

; to the under-identification of the FACE dimension. Regarding the context of 

: measurement item GX6, it was designed to reinforce GX4 and GX5. Therefore, it will

• not affect the specification of the construct if eliminated. Contextually, GX6 was 

similar to GX5 as it was designed to measure reciprocal offering of face between 

shippers and operators. To satisfy the absolute fit indices without under justifying the 

construct, GX6 was eliminated. The model was re-executed, providing the GX model 

fitness of: x2/df= 3.61 (x2= 104.6, df= 29); GFI= .923; RMSEA= .104; CFI= .949; 

TLI= .920. The criteria of fit indices were marginally improved but they remained 

unacceptable.

According to the standardised residual covariance, the error terms of GX3 (Guanxi is a 

requirement for success in dealing with a MTO) was highly correlated with other items 

which evidenced a lack of construct validity. Admittedly, the context of GX3 was 

" similar to GX1 (I think that doing business with a MTO depends on good connections) 

and GX2 (I think that Guanxi is very important in dealing with a MTO), as they are 

designed to convey the importance of Guanxi. Therefore, eliminating GX3 would not 

under-specify the construct. In order to examine the result, GX3 was eliminated and the 

model was re-executed, providing the GX model fitness of: x2/df= 2.13 (%2= 44.7, df= 

21); GFI= .963; RMSEA= .069; CFI= .980; TLI= .966.

Ta ble  7 .9 : S u m m a r y  o f  G X  M e a s u r e m e n t  M o d e l  I m p r o v e m e n t s

Model X 2 / d f GFI RMSEA CFI TLI Elimination
0 4.21 .880 .116 .919 .889 None
1 3.86 .900 .109 .938 .910 GX9

r  2 3.61 .923 .104 .949 .920 GX6
3 2.13 .963 .069 .980 .966 GX3
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The minimum requirements for model identification are satisfied. A total of 9 items 

were retained and 3 items were discarded (Table 7.9). The final CFA result for this 

measurement model suggests the model was validated and ready for structural 

modelling (Table 7.10). The GX measurement model was specified with 4 constructs 

and 9 measurement items as illustrated in Figure 7.4.

Table 7.10 GX M e a s u r e m e n t  M o d e l

Construct Items Std. Factor t-value CR AVE Cronbach’s
Loading Alpha

Importance of 
Guanxi 
fNBGX]

GX1

GX2

.89

.92

8.221
.89

*_ .82 .90

Face GX4 .82 11.761
.70 .83[FACE1 GX5 .86

Reciprocal
Favour
[FAV]

GX7

GX8

.82

.90

13.751
.78

*_
.74 .85

Affect
[AFFECT]

GX10 .73 12.576
GX11
GX12

.89

.82
*- .77 

14.575
.66 .85

Overall Goodness-of-Fit Statistics

X 2 / d f =  2.13 (x2= 44.7, d f =  21); GFI= .963; RMSEA= .069; CFI= .980; TLI= .966.

; Note: * fixed parameter

Figure7.4 GX M easurem ent  M o d e l

NBGX

GX4 ^
FACE T

GX10

GX11 1 AFFECT

GX12

1 Note: GX -  Guanxi, NBGX = Importance of Guanxi, FACE = Face, FAV = Reciprocal Favour, 
I  AFFECT = Affect
I
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1 7.3.5 CFA: B u s in e ss  P e r f o r m a n c e

|  As discussed in Chapter 5, the BP (Business Performance) measurement model was 

■ hypothesised as the evaluative output of the complete structural model, which will be 

* examined in the next section. Mentzer and Konrad (1991) addressed that both financial 

I performance measurement model and business performance measurement model are 

found to be similar and often used interchangeably in SEM-based methodology 

researches. It is worth noting that measurement item ‘growth in market share’ which is 

commonly added in business performance measurement model to distinctly draw the 

difference to financial measurement model. The CFA result of the BP measurement 

model is presented hereunder along with adjustments supported by theoretical 

justifications. The BP measurement model was tested to confirm the overall validity 

and reliability. The result of the initial analysis, including all the measurement items 

showed an unacceptable model fit of: %2/df= 13.81 (%2= 193.4, df= 14); GFI= .808; 

RMSEA= .232; CFI= .894; TLI= .841.

The initial CFA results demonstrated that the MI value between BP6 (Return on 

Investment [ROI]) and BP7 (Growth in ROI) were significantly higher than the other 

values (MI= 79.71). This indicates lack of unidimensionality for these two items, and is 

reinforced by the fact that they have the highest standardised residual covariance value. 

For such cases, elimination of two items is suggested. Regarding the context of these 

two items, both of them were designed to measure the ROI perspective of BP. However, 

according to the demographic of the respondents, not all of them have access to the 

company’s information on capital investment.

Furthermore, more than 50% of respondents have 1-10 years of working experience in 

the company which has been established for more than 20 years. Therefore, it was 

suspected that the respondents do not have sufficient knowledge or experience in 

responding these two particular measurement items. In order to improve the overall 

model fit, BP6 and BP7 were identified as poor-fitting items and eliminated. The model 

was re-executed, providing the BP model fitness of: %2/df= 6.94 (%2= 34.7, df= 5); 

GFI= .948; RMSEA= .158; CFI= .971; TLI= .942.

2 1 1
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a
 ̂ The model was considerably improved with acceptable GFI, CFI and TLI fit-indices, 

except for %2/df and RMSEA, which were slightly above the acceptable range (%2 / df < 

3 and RMSEA < .08, respectively). Regarding to the MI value, the largest was 10.62 for 

the covariance of error terms of BP4 (Growth in Profit) and BP5 (Growth in Market 

Sale) for the improved model. However, BP4 has a high factor loading of .90, whereas 

BP5 has a low factor loading of .76. This implies that BP5 was statistically a poorer fit 

than BP4. As expected, BP5 was considered as a problematic item. According to the 

context of the item, BP5 was designed to measure the non-financial aspect of the 

performance measurement. It was suspected that the respondents did not have adequate 

information in responding to this particular question.

Furthermore, approximately 50% of the respondents are from SMEs and are likely to 

lack specific skills and knowledge about marketing (Omerzel and Antoncvic, 2008). 

Therefore BP5 was deleted and the model was re-executed, providing the BP model 

fitness of: x2/df= 2.75 (x2= 5.5, df= 2); GFI= .988; RMSEA= .085; CFI= .996; 

TLI= .987. A summary of BP measurement model improvements are provided in Table 

7.11.

Table 7 .11 : S u m m a r y  o f  B P  M e a s u r e m e n t  M o d e l  I m p r o v e m e n t s

Model X 2 / d f GFI RMSEA CFI TLI Elimination
1  # 13.81 .808 .232 .894 .841 None

1 6.94 .948 .158 .971 .942 GX6, GX7
1 2 2.75 .988 .085 .996 .987 GX5

The fit indices suggested that the proposed model achieved an adequate fit to the 

observed data, except RMSEA, which was slightly above the acceptable cut-off point 

(< .08). According to Hair, et al (2010), the question of a good RMSEA value is 

debateable and based on recent research, an absolute cut-off of 0.8 is advisable. For 

Byrne (2001) and MacCallum, et al. (1996), RMSEA values ranging from .08 to .10 

indicate mediocre fit. However, when taking other validity measure into account (x2/df, 

GFI, CFI, TLI, content validity), a marginal fit of .085 is acceptable. The overall CFA 

result of BP measurement model was acceptable (Table 7.12 and Figure 7.5).
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Table 7.12 B P M e a su r e m e n t  M o d e l

Construct Items Std. Factor t-value 
______________________ Loading__________

CR AVE Cronbach’s
Alpha

Business
Performance

[BP]

BP1
BP2
BP3
BP4

.77

.93

.92

.89

15.058
22.105
21.492 .93 .77 .93

Overall Goodness-of-Fit Statistics

X2/df= 2.75 (x2= 5.5, df= 2); GFI= .988; RMSEA= .085; CFI= .996; TLI= .987.

Note: * fixed parameter
t

Figure7.5 BP M easurem ent  M odel

BP1

BP2
BP

BP4

Note: BP = Business Performance

7.4 Discrim inant V alidity

Two constructs are identified by nine measured items (LSV and GX), one construct is 

identified by eighteen measured items (MTS), one construct is identified by seven 

measured items (RQ) and one construct is indicated by four items (BP). Through CFA, 

the multivariate assumptions were diagnosed and the measurement scales were purified, 

identified and validated. The evaluation of reliability of measurement scales reveal that 

all constructs exceeded the acceptable threshold of more than .50 in AVE and CR of 

more than .70. The CFA results of each individual measurement model suggest that 

these sets of scales are ready for the assessment for discriminant validity.

Table 7.13 identifies ten possible pairs of constructs in research for the assessment of 

discriminant validity. The result has shown that the difference in chi-square values for 

I the constrained and unconstrained in the entire model has exceeded 3.84. According to 

I Lu and Yang (2010:139), “a significantly lower chi-square value for the model in which 

I  the trait correlations are not constrained to unity will indicate that the traits are not
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perfectly correlated and that discriminate validity can be inferred”. This result provided 

evidence o f  discriminate validity. These results suggest unidimensionality, scale 

reliability and discriminant validity are verified and are ready for the structural model 

(Table 7.14).

Ta b l e  7.13 A s s e s s m e n t  o f  D i s c r i m i n a n t  V a l i d i t y

Pair of X2 (d.f) X2 difference(d.f)
constructs Unconstrained Model Constrained Model
MTS vs LSV 23.2 (8) 60.3 (9) 37.1 (1) **
MTS vs RQ 25.6 (8) 59.9 (9) 34.3 (1) **
MTS vs GX 17.9 (13) 63.5 (14) 45.6 (1) **
MTS vs BP 11.8 (13) 72.2 (14) 60.4 (1) **
LSV vs RQ 51.4 (8) 76.3 (9) 24.9 (1) **
LSV vs GX 32.7 (13) 70.9 (14) 38.2 (1) **
LSV vs BP 18.3 (13) 69.9 (14) 51.6 (1) **
RQ vs GX 30.0 (13) 66 (14) 36 (1) **
RQ vs BP 17.6 (13) 63.8 (14) 46.2 (1) **
GX vs BP 19.9 (19) 63.3 (20) 43.4 (1) **
Note: *d.f= degree of freedom, ** p < .01

Ta b l e  7.14: S u m m a r y  o f  M e a s u r e m e n t  M o d e l s

Constructs Items X 2 / d f GFI RM SEA CFI TLI
MTS 18 2.28 .876 .073 .931 .920
LSV 9 1.74 .962 .056 .989 .983
RQ 7 2.27 .971 .073 .987 .975
GX 9 2.13 .963 .069 .980 .966
BP 4 2.75 .988 .085 .996 .987

7.5 St r u c t u r a l  M o d e l

The focus of the previous section was on satisfying the requirement of 

unidimensionality, validity and reliability of measurement models. The second part of 

the chapter turns to the assessment of each substantive relationship among constructs 

derived from the hypothesised conceptual model. Through EFA and confirmed by CFA, 

the conceptual model was established as the structural model which could be 

statistically tested. The properties of the structural model are as follows: five latent 

constructs, of which one are exogenous (Guanxi: GX) and four were endogenous 

(Multimodal Transport Service: MTS, Logistics Service Value: LSV, Relationship 

Quality: RQ and Business Performance: BP). The structural relationships were initially 

specified by the proposed hypotheses of the research. Using the AMOS (version 6) 

programme package with maximum likelihood (ML) estimation, the hypothesised 

model will be simultaneously assessed with the entire structural model in order to 

establish data consistency.
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I  Prior to the analysis of the structural model, it should be noted that a partial 

I disaggregation approach was applied in the structural modal in order to avoid problems 

I related complexity and multicollinearity. Partial disaggregation approach is commonly 

I used in SEM which explicitly allows latent variable to be represented by a large number 

f of indicators (Garver and Mentzer, 1999). For instance, initially there were 18 

|  measurement items for Multimodal Transport Service (MTS) and 9 for Logistics 

I Service Value (LSV). However, the 18 indicators for MTS can be reduced into 3

| observed variables (i.e. TRANS, FACI and COIN) and the 9 indicators for LSV can£
f also be simplified to 3 observed variables (i.e. FUNC, SOC and EMO). According to 

Bagozzi and Heatherton (1994), partial disaggregation approach helps to reduce the 

likelihood of computational problems by reducing model complexity (reduction in the 

| number of observed variables and parameters). However, some scholars argue that this

* approach may reduce the fullness of the analysis as individual items are indistinctively

* combined and loaded onto their respective factors (Leone, et al. 2001). Leone, et al. 

(2001) pointed out that scholars usually rely on disaggregation approach to avoid error- 

infused information given by the single-item level of analysis. The measurement 

models in this study have been rigorously validated through CFA. Therefore, a partial 

disaggregation approach can be applied in the analysis of the structural model. Table 

7.15 presents the final version of the constructs and observed variables confirmed by 

CFA approach.
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5,

Table 7 .15  C o n s t r u c t  a n d  O b se r v e d  V a r ia b l e s  in  St r u c t u r a l  M o d e l

; Constructs Observation Variable [Indicator]

Transportation
[TRANS]

MTS1
MTS2
MTS3
MTS6

Accurate documentation MTS7 Availability of 
On-time pick-up booking space 
Transit time MTS9 Arrangement of door- 
Consolidation to-door service

Multimodal
Transport
Service
[MTS]

Facilities
[FACI]

MTS10 Inland transport MTS13 Insurance service 
arrangement MTS14 Service coverage 

MTS11 Warehousing service MTS16 Payment flexibility 
MTS 12 Customs clearance

Communication 
& Information 
[COIN]

MTS 17 Cargo safety MTS20 Cargo tracking 
MTS18 Advance notice o f delays MTS22 Courtesy o f inquiry 
MTS19 Quality o f data MTS24 Response to cargo claim 

transmission

Functional
[FUNC]

LSV1
LSV3
LSV4

Services provided by the MTO are reasonably priced.
The MTO provides good service for the price.
Services provided by the MTO are appropriate, when price and 
other costs are considered.

Logistics 
Service Value 
[LSV]

Social
[SOC]

LSV5

LSV6
LSV7

The MTO delivers superior service compared to other transport 
companies.
Services provided by the MTO are of a high standard.
Services provided by the MTO are consistent.

Emotional
[EMO]

LSV9 The MTO has a good working relationship with us. 
LSV10 The MTO responds to our service needs promptly. 
LSV 11 The MTO visits us when needed.

Trust
[TRUST]

RQ1
RQ3

The MTO can be relied upon their promises. 
The MTO is trustworthy.

Relationship
Quality

Loyality
[LOY]

RQ5
RQ6

We feel we are loyal to the MTO’s offerings.
The service offered by the MTO is our first choice.

IRQ] Customer
Satisfaction
[SAT]

RQ8
RQ9
RQ10

The service offered by the MTO always meets our expectation. 
We are satisfied with our current MTO.
The services offered by the MTO always meet the desired level.

Importance of
Guanxi
[NBGX]

GX1

GX2

I think that doing business with a MTO depends on good 
connections.
I think that Guanxi is very important in dealing with a MTO.

Face
[FACE]

GX4
GX5

Both I and the MTO consider ‘face’ important.
The more respect we receive, the more ‘face’ we have.

Guanxi
[GX]

Reciprocal
Favour
[FAV]

GX7
GX8

I will do the MTO a favour if they have done one for me. 
The MTO will do me a favour if I have done one for them.

Affect
[AFFECT]

GX10

GX11

GX12

The MTO sends greeting card to me when there is a marriage, 
promotion, and so forth.
The MTO is my good friend, and we care about each other 
wholeheartedly.
I like the MTO, and they like me.

Business Performance 
[BP]

BP1
BP2

Growth in sales BP3 Growth in return on sales 
Return on sales BP4 Growth in profit

I
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Similar to CFA process, goodness-of-fit indicators were used in evaluating the 

structural model. Several scholars have recommend to evaluate the structural modul by 

observing more than one indicators (Min and Mentzer, 2004; Hair, et a l 2010). Ii) this 

research, five indicators were used, namely: / df, GFI, RMSEA, CFI and TLI. A low

value would indicate that the model is a good fit. However, it is not without its 

| jj limitations. If the number of observation exceeds 200, %2 would be highly sensitive to 

I sample size. Therefore, to validate a model with high number of observations, y? Value 

and the associated degree of freedom with ratio of 3 to 1 (%2 / df < 3) is recommended to

* indicate goodness-of-fit (Hair, et al. 2010; Kline, 2005).
*
i

|  Alternatively, GFI was examined among / df. GFI compares of the square residuals 

f  for the degree of freedom (df). A recommended value for GFI is less than .80 (Bryne, 

I 2001). The third criterion used in the evaluation of the structural model wa$ the
I

RMSEA index. RMSEA is an informative criterion which measures the discrepancy 

between the observed and estimated covariance matrices per degree of freedom (Hoe, 

2008). RMSEA value of between .05-.08 is suggested to indicate an adequate mofel fit 

(Hair, et al 2010). The fourth criterion was the CFI index. CFI is a noncentrality 

parameter-based index to reduce the impact of sample size effects (Hoe, 2008), The 

suggested cut-off point is .90 to indicate a good model fit. The last criterion was the TLI 

index. TLI compares the normed %2 value of the null model with the specified model. 

An acceptable threshold for this index is .90 or greater (Hair, et al. 2010), The 

establishment of these criteria examines the validity and the fitness of the structural 

model (Hair, et al 2010). The indices and the criteria for overall model fit is shoyn in 

Table 7.16.

Table 7.16 C riteria  for  Structural  M odel

Validity____________________________ Criteria

Overall Structural Model Fit

X2/ d f < 3 ,
GFI > .8 
RMSEA < .08 
CFI > .9 
TLI > .9
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17.6 Hy p o t h e s e s  T e s t in g  R e s u l t s

I Individual hypothesised paths in between each constructs, which were justified by the 

i literature review in Chapters 3 and 4, were postulated in the structural model. This

i process involves inspecting whether the path coefficients were significant. To test the
I
^posited hypotheses in this research, /-value associated with each parameter was

I
 examined. If an estimated /-value is greater than a certain critical ratio value (e.g.

jK.001, /-value = ±3.29; /?<.05 /-value = ±1.96; p<. 1, /-value = ±1.65) then the null

^hypothesis (associated estimated parameter equal to zero) would be rejected and the

\ hypothesised relationship is supported. As discussed in the previous section, the

; goodness-of-fit indices were applied to examine whether the model meets the 
*

 ̂ requirements. The hypothesised model involves with the examination of the 10

j hypothesised paths conceptually developed in Chapters 3 and 4. Results were presented
I
I in Table 7.17 and Figure 7.6.

s T a b le  7.17 SEM R e s u l t s

Paths Estimates S.E.a /-value /7-value Results
HI MTS LSV .544 .068 7.982 *** Supported
H2 MTS RQ .135 .072 1.865 .062* Supported
H3 MTS -» BP -.059 .118 -.497 .619+ Not Supported
H4 LSV RQ .730 .100 7.314 *** Supported
H5 LSV BP .048 .234 0.204 .838+ Not Supported
H6 RQ -> BP .445 .228 1.967 .049** Supported
H7 GX -> MTS .356 .067 5.321 *** Supported
H8 GX RQ .089 .052 1.715 .086* Supported
H9 GX LSV .220 .056 3.956 *** Supported
H10: GX -> BP .193 .088 2.200 .028** Supported

Overall Goodness-of-Fit Statistics

I X2/d f =  1.89 (x2= 206.3, d f=  109); GFI= .907; RMSEA= .061; CFI= .963; TLI= .953.

Note: a= S.E. is an estimate of the standard error of the covariance 
*** = Significant atp< .001 (/>±3.29)
** = Significant atp< .05 (/>±1.96)
* = Significant atp< . 1 (/>±1.65) 
f = Non-significant
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F i g u r e  7 .6  T h e  H y p o t h e s i s e d  M o d e l  a n d  t h e  P a r a m e t e r  E s t i m a t e s

( TRANS 1 [ FAC I COIN

[MTS]

-.059 ns

GISN B G X

ROSFACE
[BP][RQ] .445**[GX]

GROSFAY

GIPAFFECT

.048 ns TRU ST

LOY[LSV]
SA T

FUNC soc EM O

x2/df = 1.89 (x2=206.3, df=109); GFI= 907; RMSEA= .061; CFI=.963; TLI= .953 

***/?< .001, **p < .05, *p< .1, ns = not supported
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The overall structural model yielded a GFI value of .907 with the % /df ratio of 1.89.This 

indicates a good fit between the model and the data. In addition, the CFI and TLI value 

has meet the requirements of .9 (CFI= .963 and TLI= .953, respectively). Furthermore, 

RMSEA demonstrated value of .061, which exceeded the posited cut-off value (<.08). In 

general, the goodness-of-fit indices indicated that the model has exceeded the suggested 

threshold and can be accepted.

According to Table 7.17, the result of hypothesis testing revealed that eight out of ten 

hypotheses were significant. Multimodal Transport Service was found to have a 

significant relationship with Logistics Service Value (estimate= .544, lvalue > 3.29) and 

Relationship Quality (estimate= .135, lvalue > 1.65) but not with Business Performance. 

Logistics Service Value was found to have a significant relationship with Relationship 

Quality (estimate= .730, /-value > 3.29) but not with Business Performance. Relationship 

Quality was found to have a significant relationship with Business Performance 

(estimate= .445, /-value > 1.96). Guanxi was found to have a significant relationship with 

Multimodal Transport Service (estimate= .356, /-value > 3.29), Relationship Quality 

(estimate= .089, /-value > 1.65), Logistics Service Value (estimate= .220, /-value > 3.29) 

and Business Performance (estimate= .193, /-value > 1.96). The hypotheses testing results 

are discussed in the following section along with the total, direct and indirect effects of 

each variable on dependent variables.

7.6.1 H y p o t h e s e s  HI, H2 a n d  H3

The results of the hypotheses tested on the estimated path were structuralised based on the 

development of hypotheses in Chapter 4. The first group of hypotheses, which were HI, 

H2 and H3, focused on the relationships among Multimodal Transport Services. As 

presented in Table 7.18, HI and H2 reveal that Multimodal Transport Service has a 

significant positive effect on shipper’s Logistics Service Value (HI) and Relationship 

Quality (H2). However, Multimodal Transport Service does not significantly influence 

shipper’s Business Performance (H3).

2 2 0
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T a b l e  7 .1 8  S u m m a r is e d  R e s u l t s  f o r  H y p o t h e s e s  HI, H2 a n d  H3

Hypotheses Tested Estimates Result
HI:

H2:

H3:

Multimodal transport service has a positive effect on 
the shipper’s logistics service value.
Multimodal transport service has a positive effect on 
the shipper’s relationship quality.
Multimodal transport service has a positive effect on 
the shipper’s business performance.

.544 (+) ***

.135 (+) * 

-.059 (+)b

Supported 

Supported 

Not Supported

Note: b= not significant
*** = Significant atp< .001 (£>±3.29) 
* = Significant at/K .1 (£>±1.65)

It is noteworthy that the result of HI has shown a deep influence of Multimodal Transport 

Service on Logistics Service Value. In line with SLA (2008) UNCTAD (2003) and 

Rutner and Langley Jr (2000), the perception of the received value from the shippers is 

influenced by the services provided by the MTO. Previous studies has stated that, as value 

is created by operations and services, Multimodal Transport Service, which was regarded 

as an integrated part of logistics service, will affect shippers’ service perceived value 

(Rutner and Langley Jr, 2000; Sweeney and Soutar, 2001). Additionally, H2, which 

predicted that ‘Multimodal Transport Service would have a positive effect on shipper’s 

Relationship Quality’ was validated. This is consistent with the work of Meixell and 

Norbis (2008), which stated that shippers choose to enhance their relationship with the 

transport service providers based on the ability to provide necessary services. As 

mentioned by Crosby, et a l (1990), the goal of service providers is to convert indifferent 

customers into loyal customers and to strengthen already strong relationships. The 

findings of this research have empirically validated this statement within the context of 

Multimodal Transport (Crosby, et a l 1990). Thus, Multimodal Transport Service serves 

as an important means of evaluation for the development of Relationship Quality.

In contrast, the posited positive relationship between Multimodal Transport Service with 

Business Performance was not supported (H3). One noteworthy observation was that the 

indirect effect of Multimodal Transport Service (MTS) with Business Performance 

measurement (BP) was higher than the direct effect. The indirect effects of MTS -> BP 

were: MTS -> RQ -> BP and MTS LSV -> RQ -> BP. This could be explained that 

without a positive level of Relationship Quality or Logistics Service Value, the 

establishment of relationships in between Multimodal Transport Service and Business 

Performance would be invalid. According to Crosby, et a l (1990), dyadic relationships
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are usually an interfering factor in between customer’s business performance and the 

satisfaction of service capability from the service providers. In response to this novel 

finding, it could be concluded that Multimodal Transport Service has a positive effect on 

the shipper’s Business Performance through impacts of Relationship Quality and 

Logistics Service Value.

T a b l e  7 .1 9  T o t a l , D ir e c t  a n d  I n d ir e c t  E f f e c t s  o f  M T S

Paths" Direct
Effect

Indirect
Effect

Total
Effect

HI: MTS -> LSV .588 - .588
H2: MTS -» RQ .141 .418 .559
H3: MTS BP -.049 .220 .171
Note: a= Based on each variable on dependent variables

7.6.2 H y p o t h e s e s  H4 a n d  H5

The findings presented in Table 7.20 illustrate the test results of hypothesised 

relationships concerning Logistics Service Value. H4, which proposed that Logistics 

Service Value of the shippers relates positively to Relationship Quality with its transport 

service providers, was supported. In contrast, the predicted positive relationship between 

Logistics Service Value and Business Performance was not supported (H5).

T a b l e  7 .2 0  S u m m a r i s e d  R e s u l t s  f o r  H y p o t h e s e s  H 4  a n d  H 5

Hypotheses Tested Estimates Result
H4: Logistics service value of the shippers relates

positively to relationship quality with its transport 
service providers.

H5: Logistics service value of the shippers relates 
positively to its business performance.

?30 (+) ***

.048 (+)b

Supported 

Not Supported

Note: b= not significant
*** = Significant atp< .001 (£>±3.29)

One noteworthy observation is the results exhibited for H4, that the scale of influence of 

Logistics Service Value on Relationship Quality is relatively larger than all of the 

estimated paths (.730 significant at /K.Q01). In line with Lin (2007), service providers 

must be able to maintain expected service level to ensure their relationship with the 

customer. Therefore, through these empirical measures, Logistics Service Value has a 

significant impact on Relationship Quality. However, Logistics Services Value of the 

shippers was not verified to be positively associated with Business Performance. This 

finding was unexpected because there is prior evidence that higher level of service can
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have a direct impact on customers’ financial performance through higher revenue as well 

as lower cost (e.g. Lambert and Burduroglu, 2000; Wang, et al. 2004). Referring to Table

7.21, the indirect effect of Logistics Service Value (LSV) with Business Performance (BP) 

proposed a stronger impact than the direct effect. The indirect effect of LSV -> BP was 

LSV -> RQ -> BP. This novel finding can be supported by the work of Zeithaml (1988), 

which stated that value would gradually affect business performance through securing a 

positive relationship. It is worth mentioning that LSV -> BP falls in a similar result with 

MTS -> BP, which were both not supported with direct effects but embeds a strong 

indirect effect through Relationship Quality.

T a b le  7.21 T o t a l ,  D i r e c t  a n d  I n d ir e c t  E f f e c t s  o f  L S V

Paths* Direct
Effect

Indirect
Effect

Total
Effect

H4: LSV RQ .710 - .710
H5: LSV BP .037 .252 .289
Note: a= Based on each variable on dependent variables

7.6.3 H y p o th e s is  H 6

The finding of the hypothesised relationship between shipper’s Relationship Quality with 

his or her transport service provider with Business Performance was presented in Table

7.22. The results provided support for H6, showing that there would be a positive 

association between shippers’ Relationship Quality and Business Performance.

T a b le  7.22 S u m m a rised  R e s u l t s  f o r  H y p o th e s is  H 6

Hypotheses Tested Estimates Result
H6: A shipper’s relationship quality with its transport

service providers has a positive effect on its business 
performance.

.445 (+) ** Supported

Note: b= not significant
** = Significant atp <  .05 (£>±1.96)

The finding of this study is consistent line with the work of Lages, et al. (2005), which 

indicated that RQ is strongly associated with different dimensions of performance. As the 

present research was aimed to obtain a non-obstructive performance measures (i.e. 

cultural and environmental differences), financial performance was used to increase the 

robustness and reliability of the structural model (Neely, et al. 2005). As there are no 

alternative paths posited in the structural model, the result indicates that Relationship

2 2 3



7  ■  DATA ANALYSIS: STRUCTURAL EQUATION MODELING

Quality was found to have a complete direct effect on Business Performance (Table 7.23). 

Thus, reflecting upon H6, the positive causal relationship between shippers’ Relationship 

Quality and Business Performance was validated.

T a b le  7.23 T o t a l ,  D i r e c t  a n d  I n d ir e c t  E f f e c t s  o f  RQ

Paths8 Direct
Effect

Indirect
Effect

Total
Effect

H6: RQ BP .355 - .355
Note: a= Based on each variable on dependent variables

7.6.4 H y p o th e s e s  H7, H8, H9 a n d  H10

The summarised findings presented in Table 7.24 illustrate the results of hypothesised 

relationships concerning with Guanxi. The hypothesised positive relationship between 

Guanxi and Multimodal Transport Service (H7) was supported. Similarly, H8, which 

predicted that Guanxi would be positively related to the relationship quality in between 

shippers and MTO, was also supported. Furthermore, H9, which posited that shipper’s 

Guanxi with its transport service provider has a positive influence on its received 

Logistics Service Value, was validated. Finally, H10, which predicts that shipper’s 

Guanxi with its transport service provider has a positive influence on its Business 

Performance, is positively significant and in the hypothesised positive direction (+).

T a b le  7.24 S u m m a rised  R e s u l t s  f o r  H y p o th e s e s  H7, H8, H9 a n d  H10

Hypotheses Tested Estimates Result
H7: Shipper’s guanxi with its transport service provider 

has a positive influence on its received multimodal .356 (+) *** Supported

H8:
transport service.
Shipper’s guanxi with its transport service provider 
has a positive influence on its relationship quality in 
between them.

.089 (+) * Supported

H9: Shipper’s guanxi with its transport service provider 
has a positive influence on its received logistics 
service value.

.220 (+)*** Supported

H10: Shipper’s guanxi with its transport service provider 
has a positive influence on its business performance.

.193 (+ )** Supported

Note: b= not significant
*** = Significant atp <  .001 (£>±3.29) 
** = Significant atp <  .05 (£>±1.96)
* = Significant at/?< .1 (£>±1.65)
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These findings lend support to the hypothesised paths that convincingly argue the 

significance of Guanxi, as a catalyst of interpersonal relationship, affects in almost every 

realm of life, form politics to business and from officialdom to street life (Lee and Dawes, 

2004). In this research, there was sufficient evidence to demonstrate that Multimodal 

Transport Service, Relationship Quality, Logistics Service Value and Business 

Performance are positively associated with Guanxi. According to Chapter 4, Guanxi is 

identified as an asset in the corporate culture at the firm level, which stimulates the use of 

personal relationship to elevate results of firm-to-firm level relationships (Szeto, et al. 

2006).

In summary, Guanxi plays a very important role in several management practices, which 

encourage trust and loyalty at a personal level (Lee and Dawes, 2005). As illustrated in 

Table 7.25, the path estimate of H7 was found to have a complete direct effect, as there 

are no alternative estimate paths in forming indirect effects. One noteworthy observation 

is the indirect effect of GX -> RQ was considerably higher than the direct effect. This is 

due to the existence of multiple paths of indirect effects, which was all supported. These 

indirect paths were: GX-> MTS -> GX, GX LSV -» GX and GX MTS -> LSV 

RQ. Nevertheless, these empirical results have shown that Guanxi has a significant 

impact on Multimodal Transport Service, Relationship Quality, Logistics Service Value 

and Business Performance.

T a b le  7.25 T o t a l ,  D i r e c t  a n d  I n d ir e c t  E f f e c t s  o f  GX

Paths3 Direct
Effect

Indirect
Effect

Total
Effect

H7: GX -> MTS .407 - .407
H8: GX RQ .107 .421 .528
H9: GX LSV .273 .239 .512
H10: GX BP .185 .186 .371
Note: a= Based on each variable on dependent variables
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7.7 Sum m ar y

This chapter was structured into two parts namely: assessment of the measurement model 

by confirmatory factor analysis and results of SEM-based model analysis for the research 

model, along with the hypotheses proposed in Chapter 4. All of the data and measurement 

models were diagnosed and validated through the process data preparation, EFA and CFA. 

It was worth noting that as the analytical process may be time-consuming and sometimes 

tedious, careful examination of data prior to performing the analysis would aid acquiring 

clear, unambiguous and confident findings. In the process of scale purification, 

measurement items were trimmed down to increase the goodness-of-fit of each individual 

measurement item. Justifications were provided to convey the rationale of these 

procedures.

The empirical results of the SEM-based model analysis revealed that the hypothesised 

structural model had attained a good overall fit. These findings were considered as a 

significant step in the context of Multimodal Transport, which converts conceptualised 

ideas into rigorously tested hypotheses. It was worth noting that from the shippers’ 

perspective, the two types of relationships (Guanxi and Relationship Quality) were highly 

regarded as significant factors in Multimodal Transport operation. In addition, the 

significance of these two types of relationship factors exceeds the importance of 

Multimodal Transport Services and Logistics Service Value in regards to shippers’ 

Business Performance. Drawing upon the research evidence reported in this chapter, the 

final chapter will attempt to answer the research question as formulated in Chapter 1, 

along with discussions on the contribution of the research, managerial implications, 

research limitations and suggestions for future research.

2 2 6
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C h a p te r  VIII

s o  Re s e a r c h  C o n c l u s io n s  c#

W-
I The primary objective of this research was to investigate the impact of Multimodal 

I  Transport Service Value and Relationships on shippers’ Business Performance,
It  evidence from Thai shippers’ perspective. In order to operationalise the research
§H objective into feasible research elements, five research questions were developed. The
fi-
1 first question was to investigate the role of Multimodal Transport in Thailand. The
f|:
I  second question was aimed at defining the critical elements of Multimodal Transport
fc
|  Service Value and Relationship. The third, fourth and fifth questions evaluated the 

|  impacts of Multimodal Transport Service (MTS), Logistics Service Value (LSV),
7
I Relationship Quality (RQ) and Guanxi (GX) on shippers’ Business Performance (BP).i  .

:V

I|  To address these specific questions, an intensive review on economic development in 

I relation to Multimodal Transport practices in Thailand was reported. It was discovered 

I that, through development of Multimodal Transport platforms, seamless business 

collaboration between shippers and Multimodal Transport Operators (MTO) was 

considered a critical pillar in the improvement of transport and logistics management 

efficiencies (Chapter 2). Building on these key issues, a critical review of the literature 

I  (Chapter 3) was undertaken to provide a theoretical basis to the development of the 

|  research model and hypotheses (Chapter 4). Based on the research model, a 

I comprehensive research design and methodology process was explored to deliberately 

f select the most effective data collection method and to test the hypotheses in a rigorous 

I  manner (Chapter 5). As a result, a scientific approach was adopted as a means of data 

collection and analysis to address the research questions. Prior to the analysis of the 

data, a general picture of survey respondents was provided through descriptive statistics 

|  (Chapter 6). Finally, the measurement models (MTS, LSV, RQ, GX and BP) were 

i validated and the hypotheses tested with Structural Equation Modeling (Chapter 7).
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This final chapter focuses primarily on the researching findings, followed by theoretical 

contributions and managerial implications for this study. Finally, the research concludes 

with some limitations and highlights for future research. Revisiting the proposed 

research questions in Chapter 1, the following section presents a brief summary of the 

key findings in accordance with of the each individual research questions.

8.1 Re s e a r c h  F in d in g s

Research Question One: What are the roles o f Multimodal Transport in Thailand?

In terms of the roles of ‘Multimodal Transport’ in Thailand, the concept was seeing 

greater use in supporting national development for integration, convenience and 

efficiency of transport services. In Thailand, the concept of ‘Multimodal Transport’ has 

f  been commonly described as the carriage of goods by at least two different modes of 

I transport where one operator, known as the MTO, assumes liability for carriage of 

f goods under one underlying contract. With the introduction of Multimodal Transport, 

|  Thailand has been adopting this particular system to proliferate its trade in the global 

I' market (UNCTAD, 2008). Along with the stated advantages of: (i) reduction of time,

I  risk of lost or damaged goods, (ii) seamless communication link, (iii) increase market
if

I  access opportunity, (iv) reduction of multiple documentation, (v) cost saving, (vi) 

j! minimising confusion, (vii) ultimately improve competitive position in the international 

market place and (viii) reduction in energy used, Thailand has been trying to position 

: itself as one of Asia’s major trading hubs (Campisi and Gastaldi, 1996; Banomyong, 

2000; SLA, 2008; Islam, et al. 2008).

): As an emerging country, Thailand was well positioned as one of the top-leading 

manufacturers with particular strength in textile, apparel and assembly operations sector. 

At present, according to Thai International Freight Forwarders Association (TIFFA), 

there were 64 MTOs providing Multimodal Transport Logistics Services in Thailand 

and 27 of them were multinational logistics companies. Strategic development 

_ initiatives were currently positioned in the logistics development strategy plans which 

aimed to transform Thailand as Indochina’s trade and investment centre via 

establishment of world-class logistics systems. Realising the need to meet the challenge 

of reducing logistics cost, the government seeks to promote the usage of rail and

2 2 8
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Bwaterway transport to save cost and energy. The main principle and developments that 

(  has been appointed by the Ministry of Transport (Thailand) was to safeguard the 

I benefits of domestic shippers through: (i) concentrating on the improvement of existing

^infrastructure network, (ii) supporting efficiency in development of production and
I
\ service basis, and (iii) promoting Multimodal Transport activities. According to

!
NESDB 2007, key transport and logistics network optimisation objectives have been 

ambitiously laid out to accelerate trade and transport operation efficiencies. These 

objectives were: (i) to save energy, (ii) to integrate multimodal networks and (iii) to 

|  build seamless connectivity. The potential strength of these transport and logistics 

f  development initiatives lies primarily in the intentionality of the government to offer 

I confrontation to the concerns and interest of shippers and to cater competitive needs in 

f  the global trade market.

Iy
* Apart from the importance of cultivating trade and logistics activities through 

\ development of Multimodal Transport platforms, seamless business collaboration in 

|  between shippers and MTOs were critical in improving the efficiencies of logistics

V management. The formality of the ASEAN MT Agreement was aimed at imposing
|
| significant impacts on Multimodal Transport businesses by increasing efficiency and
i
I reducing cost for the MTOs (SLA, 2008). In summary, the role of Multimodal 

' Transport has not only affected the development of the economy but also government 

i  initiatives in coping with the dynamic changes of the global market.

Research Question Two: What are the critical elements o f Multimodal Transport 

Service Value and Relationship?

In this thesis, Multimodal Transport Service Value was expressed as ‘value of logistics 

services provided by the MTO under Multimodal Transport environments’. As MTO is 

providing logistical services, value can be seen as perception of satisfactions which

* encapsulates the behaviour aspect of the shippers’ experience. Constructs of which 

reflects this were Multimodal Transport Service (MTS) and Logistics Service Value 

(LSV). Through an extensive review of existing literature, conceptualisation of the 

MTS concept was found but virtually no research has operationalised it in a quantitative 

manner. In terms of conceptualisation, UNCTAD (2003), SLA (2008) and Williamson 

et al. (1990), has theoretically identified its dimensions as: TRANS (Transportation),

2 2 9
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f  FACI (Facilities), and COIN (Communication and Information). Through reviews of 

Multimodal Transport related research, similar characteristics of logistics service 

attributes and capabilities were found. According to Banomyong (2000), MTO’s 

competitiveness was highly dependent on his or her managerial and operational 

techniques in each specific transport links. As MTO is providing logistics services, 

measurements of logistics service attributes were adapted to operationalise the MTS 

construct. Following a systematic review of logistics service attributes, 25 measurement 

items were identified and operationalised (see Chapter 7). One noteworthy observation 

was that the MTO construct was compiled from the literature which had not yet been 

verified. Therefore, the procedure of exploratory factor analysis (EFA) was used to 

ensure the groups of measurable factors were aligned with the conceptualised 

v dimensions. After the EFA procedure, the MTS measurement model was examined in 

the confirmatory factor analysis (CFA).

During the CFA process, seven measurement items, namely: MTS4 (Schedule 

Reliability), MTS5 (Special Cargo Handling), MTS8 (Frequency of Schedule), MTS 15 

(Tariff Flexibility), MTS21 (Knowledge of Personnel), MTS23 (Response to Customer 

Complaint) and MTS25 (Cargo Loss or Damage Record) were eliminated due to 

measurement redundancy, low factor loading, high Modification Index (MI) value and 

high standardised residual covariance value. Theoretical justifications through 

consultation of residual diagnostics for changes were provided in the trimming process 

of the measurement model. A total of 18 measurement items were retained under three 

‘ dimensions of MTS. This indicates that Multimodal Transport Service is a multi

dimensional construct which cannot be represented by only one factor or dimensions. In 

this research, the MTS construct was empirically developed based on conceptualised 

theories into operationalised measurement model with an acceptable goodness-of-fit. 

Regarding to the high regression weights, the sub-dimensional factors (TRAN, FACI 

and COIN) have demonstrated that the MTS construct explains or influences the three 

phenomena. Therefore, a MTO with a high level of Multimodal Transport Service must 

have; high satisfactory of transportation service, including accurate documentation, on- 

time pick-up, transit time, consolidation, availability of booking space, arrangement of 

door-to-door service (TRANS: MTS1, MTS2, MTS3, MTS6, MTS7, MTS9); adequate 

facilities, including inland transport arrangement, warehousing service, customs 

clearance, insurance service, service coverage and payment flexibility (FACI: MTS 10,

2 3 0
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I  MTS 11, MTS 12, MTS 13, MTS 14, MTS 16); established a high level of communication
| r
jfi and information service including, cargo safety, advance notice of delays, quality of 

data transmission, cargo tracking, courtesy of inquiry and response to cargo claim 

i  (COIN: MTS 17, MTS 18, MTS 19, MTS20, MTS22, MTS24).

For the past two decades, logistics research has capitalised on the magnitude of 

customer satisfaction through the implementation of logistics services in achieving 

competitive advantage (Christopher, 1992; Kent and Flint, 1997; Emerson and Grimm, 

1998; Lu, 2000). Therefore, in this thesis, Logistics Service Value was defined as 

shippers’ post-purchase experience, which provided them with the symbolic and 

|  rationale consumption values of satisfying their needs during the process of service 

usage. Logistics Service Value was also found to be represented by three latent 

variables: Functional (FUNC), Social (SOC) and Emotional (EMO). A total of 12 

measurement items were identified from the literature under these three dimensions. 

Through the CFA process, three measurement items namely: LSV2 (Service provided 

by the MTO offer value for money), LSV8 (Service provided by the MTO make us feel 

confident) and LSV 12 (The MTO keeps us better informed of new services) were 

: eliminated due to redundancy and complication of question evident from high MI value 

£ and standardised residual covariance. A total of 9 measurement items were retained, 

f portraying three dimensions of the LSV construct.

Referring to the literature, a large number of logistics research had adopted marketing 

research disciplines to portray behavioural intensions through service value. According 

to the result of the structural model, LSV had demonstrated a highly significance impact 

towards RQ and its high dependency on MTS. This provides evidence that the level of 

shippers’ satisfaction on services provided by the MTO will affect their perception of 

value which will later affect the quality of relationship among them. Therefore, in order 

to achieve high level of Logistics Service Value, a MTO must be able to achieve good, 

reasonable and appropriate services when price are considered (FUNC: LSV1, LSV3,

, LSV4); high standard, consistent and superior service when compared with others (SOC: 

LSV5, LSV6, LSV7) and; good working relationship and responsive service when 

I needed (EMO: LSV9, LSV10, LSV11).

2 3 1
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\  The concept of ‘Relationship’, in the context of transport has always been an important 

t ingredient in building a successful strategic business environment (Gibson, et al. 2002).

- Perhaps one of the most important issues for Multimodal Transport is the involvement 

of relationship in the establishment of transport networks and operations. In several 

service related literatures, the importance of personal interactions or relationships were 

recognised as an important mean in creating satisfied customers (Athanasopoulou, 2009; 

Tate, 1996; Crosby, et al. 1990, Parasuraman, et al. 1985). However, in the Asian 

' context, especially in China or other cultural-alike countries, the term ‘relationship’ is 

an ambiguous business concept, which exceeds more than just elements of long-term 

business relationship or short- term transactions seen in the western context. Reflecting 

the research objective of this study, Gaunxi was considered as different but at the same 

time, related to relationship quality in the western context. Therefore, constructs which 

reflect the statement above were Relationship Quality (RQ) and Guanxi (GX).

The concept of Relationship Quality was derived from theory and research in the field 

of relationship marketing in which the goal was to convert indifferent customers into 

loyal customers and to strengthen already strong relationships (Crosby, et al. 1990; 

Berry and Parasuraman, 1991; Rauyruen and Miller, 2007). Therefore in this study, 

Relationship Quality is presented as ‘a link between two individual parties which 

mvolves in trust, loyalty and satisfaction over some agreed upon time’. The concept 

? was found to be represented by three theoretical constructs through the literature review: 

Tmst (TRUST), Loyalty (LOY) and Customer Satisfaction (SAT). Initially, 10 

measurement items was identified from the work of Wang, et al. (2004) and Crosby, et 

al. (1990). Through the CFA procedure, RQ2 (We find it unnecessary to be cautious in 

dealing with the MTO), RQ4 (We do not suspect that the MTO will withhold certain 

piece of critical information) and RQ7 (Even with more choice, we will not choose 

other service providers) were eliminated due to conceptual indifference, insufficient 

information to provide subtle response and redundancy. A total of 7 measurement items 

were retained, portraying a total of three dimensions of the RQ construct.

Even though there have been a variety of measurement items mentioned in the 

Relationship Quality related literature, only a certain number of variables have been 

used only in service studies which primarily focus on the progression of relationships 

through time as continuous event and not episodic (Athanasopoulou, 2009). Regarding
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to the result of the structural model, it was evident that Relationship Quality was highly 

depended on Logistics Service Value with a significant impact on shippers’ Business 

Performance. Therefore, in order to achieve high level of Relationship Quality, a MTO 

must be trustworthy and reliable upon their promises (TRUST: RQ1, RQ3); must allow 

shippers to feel loyal to their service offerings (LOY: RQ5, RQ6) and; achieve high 

level of satisfaction through meeting their needs and knowing their desired level (SAT: 

RQ8, RQ9, RQ10).

Guanxi was expressed as interpersonal relationships that can be applied not only to 

kinship and friendship relationship but also to social connections. A considerable body 

of academic research were found with the majority of them being conducted by 

ethnically Chinese researchers (Wong and Tjosvold, 2010; Yeung and Tung, 1996; Lee 

and Dawes, 2005; Cai, et al. 2010; Davies, et al. 1995; Lee and Humphreys, 2007; 

Leung, et a l 2005). In western literature, the concept was often referred to as a form of 

favouritism and nepotism which is either not ethically worthy of investigation or 

difficulty in data mining (Yeung and Tung, 1996). However, in recent management 

research, Guanxi has demonstrated its influences on strategic decision-making and its 

ability to proliferate overall business performances (Yeung and Tung, 1995; Bello, et al 

2004; Lee and Dawes, 2005). Guanxi was found to be represented by four theoretical 

constructs from the literature review: Importance of Guanxi (NBGX), Face (FACE), 

Reciprocal Favour (FAV) and Affect (AFFECT). Initially, 12 measurement items were 

identified from the work of Lee and Dawes (2005) and Cai, et a l (2010). Through the 

CFA procedure, GX3 (Guanxi is very important in dealing with a MTO), GX6 (I give 

‘face’ to the MTO, and they also give me ‘face’) and GX9 (The MTO sometimes 

present [non-expensive] souvenirs to me) was eliminated due to contextual similarities 

and sensitivity of measures. A total of 9 measurement items were retained, portraying 

four dimensions of the GX construct.

The analytical results of the structural model have demonstrated that Guanxi is a very 

important catalyst in shippers’ Business Performance. It also mirrors the work of Lee 

and Dawes (2004) that Guanxi has a significant impact in almost every realm of life, 

from politics to business and from officialdom to street life. Even though, much of the 

Guanxi-relzted measurements were from derived from perceptual or pragmatist point- 

of-view, the results had provided evidence that Guanxi has a significant impact on
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.Multimodal Transport operations. Therefore, to maintain a high level of Guanxi, a 

[MTO must understand the importance of Guanxi when dealing its shippers (NBGX: 

$X1, GX2); consider the importance of face when confronting with the shippers 

(FACE: GX4, GX5), appreciate the concept of reciprocal favour (FAV: GX7, GX8) and; 

know how to affect them (AFFECT: GX10, GX11, GX12).

Research Question Three: What are the effects o f Multimodal Transport Service on 

shippers ’ business performance?

Utilising the resource-based view (RBV) theory to state the impact of Multimodal 

Transport Service on shippers’ Business Performance, under some basic assumptions, 

has demonstrated the usefulness of theoretically derived predictions with regards to 

differential strengths of antecedents on distinct components of Multimodal Transport 

Service. Several scholars have pointed out that the more satisfied the shipper are with 

[ the services provided by their service operator, a higher achievement of business 

performance will be witnessed (Bourne, et al.2002; Shang and Marlow, 2005; Yang, et 

al. 2009). Deriving from this logic, the study argued that Multimodal Transport Service 

would have a positive effect on shippers’ Business Performance (Hypothesis 3). 

However, this relationship was not supported by the structural model. In contrast, the 

indirect effect of MTS and BP (.220) was found higher than the direct effect (-.049). 

The indirect effects of MTS BP were: MTS -> RQ BP and MTS -> LSV -> RQ 

■> BP. A noteworthy observation was that the RQ had a prerequisite role in predicting 

the level of impact in between MTS and BP. Similar to previous studies using the above 

line of reasoning (e.g. Crosby, et al. 1990; Neely, et al. 2005), demonstrated that the 

effects of Multimodal Transport Service and shippers’ Business Performance varies 

depending on the level of Relationship Quality.

f The non-significant relationship between Multimodal Transport Service and Business
'cf

* Performance may be caused by the demographic characteristics of the responding firms. 

; According to Pearson and Semeijn (1999), small and medium firms may require
jb

5 specific strategic behaviour (i.e. relationships) to proliferate their business
T
‘ performances. Owner-manager of small or medium firms exhibits dependent 

relationships through interactions between different channel members as a tool to help

v them adapt to external changes (Hailey and Guilhon, 1997). In this study, when
*
i
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Relationship Quality and Logistics Service Value were involved in between Multimodal 

[Transport Service and shippers’ Business Performance, the hypothesised path of MTS 

BP will not be supported. However, if RQ or RQ and LSV are involved in the 

J formula, the hypothesised path of MTS -> [RQ or LSV-> RQ] -> BP will be supported. 

In summary, shippers would prioritise a positive relationship with its MTO before 

evaluating their service offerings.

Research Question Four: What are the impacts o f Logistics Service Value on shippers' 

business performance?

f  Underpinning the transactional perspective of value, the level of shippers’ perceived 

value was the determinant of the level of business performance through revenue as well 

\ as cost (Lambert and Burduroglu, 2000). Building on these assumptions, this study 

hypothesised that Logistics Service Value of the shippers will have a positive affect on

\ his or her business performance. However, the result of the structural model had
a
\ demonstrated that Logistics Service Value does not have any significant effect on 

Business Performance (Hypothesis 5). When it comes to the direct effects of Logistics■a
£

|  Service Value on Business Performance, Logistics Service Value does not have 

significant direct impact on Business Performance (.037), probably because of its 

: indirect effects (.252). According to the work of Zeithaml (1988), customer perceived 

*: value would gradually affect business performances through securing a positiveAy
* relationship. Similar to Research Question Three, a sizeable number of respondents are

\ from small to medium size firms which place a considerable level of concerns on the
t' ‘relationship’ factor in operating his or her businesses. In this study, Logistics Service 

$ Value was hypothesised to have a positive impact on shippers’ Business Performance. 

Similar to the relationship between Multimodal Transport Service and Business 

Performance, if Relationship Quality is involved, the hypothesised path between 

Logistics Service Value and Business Performance will be supported (LSV -> [RQ] -> 

BP).
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Research Question Five: What are the impacts o f Relationship Quality and Guanxi on 

shippers ’ business performance?

''Perhaps one of the most critical issues for Multimodal Transport, a successful
I|  relationship ensures proper input from the beginning to the end and allows stakeholders
it|  to use their expertises in any transport journey (Transport Research Board, 1999). In
iI  most Relationship literature, the RQ construct are often utilised in business-to-business
II retail and service-related studies (Athanasopoulou, 2009). When it comes to person-to-%’i
! person management-related studies, the term 'Guanxi’, was utilised to portray the
■i

reality of how relationship is established in Asian countries (Szeto, et al. 2006).

‘ Furthermore, within a business context, long-term Guanxi, is to be stressed for long

term profitability, which will eventually lead to better business performance (Buttery 

and Wong, 1999; Yau, et al. 2000; Wong and Tjosvold, 2010). According to the work 

of Gu, et al (2008), they argued that Gaunxi represents the interpersonal social

. activities which has a considerable impact on most management-related dimensions.

Consistent with prior research, the structural model results show that Relationship 

Quality was an important determinant of shippers’ Business Performance with 

regression weight of .445. The result of the structural model had demonstrated that the

‘ path between RQ and BP was found to have a complete direct effect with no other 

alternative paths. This concludes that the business performance of shippers is positively 

influenced by the quality of relationship in between themselves and the MTO. In line 

with Zeithaml (1988) and Crosby, et al. (1990), the assumptions of RQ and BP has been 

involved for the past two decades but yet examined in the field of Multimodal Transport 

research. Thus, the empirical finding of this study has proven that under a Multimodal 

Transport environment, the positive relationship in between Relationship Quality and 

Business Performance exists, evidenced from Thai Shippers’ perspective.

On the other hand, the hypothesised path of Guanxi was significantly supported. It was 

statistically proven that the long-held assumption of Guanxi has a strong impact across 

various functions and organisations along the Multimodal Transport operations. It is 

worth noting that a strong regression weight was evident in between GX -> MTS (.356), 

followed by G X ^ LSV (.220), GX^BP (.193) and GX-»BP (.089). Of the four 

hypothesised paths, GX->MTS has a complete direct effect of .407 among the other
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paths because no alternative paths were evidenced. Moreover, indirect effects were 

evident in the paths of GX->RQ, GX->LSV and GX->BP. A noteworthy observation 

:jwas that the direct effect of GX->LSV (.273) and GX->BP (.185) paths were 

{marginally different from the indirect effect (.239 and .186, respectively), whereas, the 

| indirect effect of GX->RQ (.421) was significantly greater than the direct path (.107)1.

[ This will be elaborated in Section 8.2. In summary, there are no significant different of 

‘ direct and indirect effect in the paths of GX->BP.

The literature review also highlighted the importance of Relationship in considering the 

cultural differences in between firm-to-firm and individual-to-individual relationships. 

t Disregarding the demographic differences, the hypothesised model has empirically 

; proven the importance of Relationship Quality in the Multimodal Transport 

environment. Furthermore, Guanxi was statistically proven to be an important factor 

which could affect shippers’ business performances directly or through obtaining 

essential asset in facilitating and smoothing business transactions. The findings of the 

study support the aforementioned arguments that both Relationship Quality and Guanxi 

have significant impact on shippers’ Business Performance.

8.2 T h e o r e t ic a l  C o n t r ib u t io n s  a n d  M a n a g e r ia l  I m p l ic a t io n s

Through an extensive literature review, methodological utilisation and empirical 

findings, the key highlights of the proposed research contributions and managerial 

implications are now discussed.

Firstly, to the best of author’s knowledge, this investigation was the first effort to 

systematically define the concept of Multimodal Transport. The terminology was first 

coined by the United Nation Convention on Trade and Development (UNCTAD) on 

International Multimodal Transport of Good in 1990. According to the definition, the 

three distinguishing features of Multimodal Transport were: combination of mode 

choice, international transport operation and requirement of one single operator. With 

combination of academic journal articles and white papers (UNCTAD and UNCTAD 

papers), an in-depth review of the concept based on these highlighted characteristics

1 The indirect effect o f GX->RQ was supported by GX->MTS->RQ, GX->LSV->RQ and 

GX-»MTS->LSV-»RQ.
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Was attempted. It was found that the definition ‘Multimodal Transport’ is evolving 

from a policy- and operation- driven concept to a pure operation-driven concept.

This was evidenced from the chronological order of Multimodal Transport definitions

applied in the literature. Recent scholars have started to exclude the policy dimension of
£I? ‘Multimodal Transport contract’ within their definition. This has generated some 

' confusion between the concept of Tntermodal Transport’ and ‘Multimodal Transport’. 

ft Some scholars even use these two terms interchangeably. As an operation-driven 

ft concept, Tntermodal Transport’ terminology is arguably more matured in both

 ̂ definition and practice. However, it was argued by the author that these twoI
|  terminologies should not be used in an interchangeable manner. Under an international 

* transport environment, clarification of documentation and satisfaction of transport

1 policies are, indeed, critical in any international transport operation of any length. The%
;t ‘Intermodal Transport’ terminology features more on the operational aspect of transport 

f  research, whereas, Multimodal Transport deals greatly with regulation and control in 

v providing clarification of legal liabilities and responsibility of involving parties

V (UNCTAD, 1992; Wong, 1997). Thus, the enclosed nature of policy in the ‘Multimodal 

. Transport’ concept, which was initially aimed to resolve issues regarding with 

|  international trade policy, should not be ignored.

For managers, the findings of this study would help to clarify the conceptual differences 

I between the Multimodal Transport system and other systems (e.g. intermodal transport, 

" combined transport and through transport). It is a strategic decision to incorporate 

appropriate transport systems in the international trade arena. Even though it was 

evidenced that the concept of ‘Multimodal Transport’ was evolving in the body of 

academic research, it is crucial to relate this phenomenon to real world transport 

t practices and to seek potential directions for positive change (e.g. use of new carriers,

|  new routes, new model combinations and / or different term of trade). Regardless of the
r

understandings of trade and transport terminologies, roles and liabilities of MTO and
i,I contracts are to be carefully considered to prevent problems or to resolve conflicts.
f
¥V
i; The second theoretical contribution made in this study was the attempt to operationalise

the concept of Multimodal Transport Service in a holistic manner and to test it against
fft . .r Logistics Service Value, Relationship Quality and Business Performance through

2 3 8



8  ■  RESEARCH CONCLUSION

Structural Equation Modeling (SEM) approach. Combining academic journals and 

white papers, the Multimodal Transport Service construct was empirically developed 

and rigorously tested. As the current study is considered as one of the pioneer research 

|  which incorporated SEM technique to examine the phenomena in between shippers and 

MTO, the Multimodal Transport Service construct can be taken into account when 

investigating future Multimodal Transport -related research.

$ Thirdly, this study employed very rigorous techniques, such as EFA, CFA and SEM to 

1: examine the proposed hypotheses which were abstract in nature. The analysis process 

|  described and practiced in this study can provide guidance to Multimodal Transport 

f  researchers who will potentially use similar research technique. Furthermore, this study 

‘ dealt with the issues of measurement model fitness through theoretical justifications

£ with practical explanations.
1' .

i
v: For managers, the above cited findings provide organisations with a tool for evaluating 

their situation with regard areas of service value and relationships in Multimodalh
Transport operations. Among the three dimensions of Multimodal Transport Service

• (Transportation, Facilities and Communication and Information), managers could use

 ̂ them as parameters to evaluate services received from the MTO. On the other hand, the

MTO could use these dimensions as their performance indicators. Furthermore, this

I study highlighted the importance of understanding the impact of relationship on 
.

Multimodal Transport operation, as well as provides guidance as to which area shippers
%tf
% must improve if they wish to improve their business performances. Managers could also 

use these Relationship dimensions to evaluate their current status with their transport 

; service operators or as a tool for selecting new ones.

h Fourthly, regarding to a considerable body of management studies which had stated the 

v direct positive relationship in between service value and business performance, the 

present study is considered as one of the few studies which disagree with the above 

| statement. The research shows a lack of support for a significant positive relationship 

J between Multimodal Transport Service to Business Performance and Logistics Service 

|- Value to Business Performance (H3 and H5 was not supported). In theory, several 

« scholars have emphasised on how satisfaction of services and value would lead to an
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lineremental increase of business performances. It is noteworthy that most of them did 

foot include Relationship Quality and/or Guanxi construct in their formula.

f  In this study, Relationship Quality and Guanxi were successfully incorporated within
•fs
J the structural model and the results have clearly stated that the level of business 

I  performance is mainly driven by the level of relationship rather than by services or 

|  value. The impact of both Multimodal Transport Service and Logistics Service Value 

I  on Business Performance were greatly depended on the level of Relationship Quality.

This was evidenced by the level of the indirect effect of Multimodal Transport Service 

; to Business Performance and Logistics Service Value to Business Performance which 

'' were substantially greater than the direct effect. In practice, it is suggested that transport

> service providers are suggested to understand the importance of relationship in 

’ providing services for their customers and managers should use these key

measurements as selection criteria for their service providers.

Lastly, with recognition of a lack of transport and logistics studies attempting to utilise

> Guanxi as a construct, this study not only contributes to the Multimodal Transport

i literature by demonstrating the significance influence of the concept but also provided
%

I empirical evidence in explaining a possible mechanism of relationship between
If. customers and service providers within the Asian context. The majority of studies on
.1:;

. Relationships mainly focus on Westernised setting. Yet, theoretical and empirical work

* suggests that in non-Westem environment may behave differently. In this study, a set of 

v rigid methodology was applied to empirically support the statement above. Another

* interesting finding of this study is that Guanxi, as an effective institutional force does 

not have a complete effect on Business Performance. A low but significant level of 

relationship exists in between Guanxi and Relationship Quality.

f

* From a managerial perspective, shippers are suggested to be cautious and not 

‘ completely operate their business based on Guanxi alone. A negligible weight of

reliance on Relationship Quality is to be incorporated to avoid certain conflicts caused&y
j by Guanxi. This has proved the existing phenomena on how shippers differentiate 

' Relationship Quality and Guanxi. This also suggests that Guanxi may suffer from its 

|  own limits. Inline with Gu, et al. (2008), the potential negative consequences of Guanxi, 

\  mcluding personal indebtedness by executives, domino effect when firms within the
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K Guanxi network fail, and collective blindness when the market environment changes. In 

»  summary, organisations should not blindly use Guanxi as their key decision-making

$: factor. For managers, the proposed structural model could be used as a potential tool in
%'
■1 evaluating the level of reliance on Relationship, incorporated with service and value, 

£ under a Multimodal Transport environment.
rr|

; 8.3 L im ita tio n s  a n d  F u t u r e  R e s e a r c h  

There are limitations associated with any study and this study is no exception. However, 

.• limitations in the research provide potential directions for further investigations.

First, this study includes only the shippers’ stand point, whereas additional research 

could investigate the propose model from both the shippers and the MTO’s perspective 

concurrently. Therefore, caution should be exercised in attempts to generalise from 

these finding. Other qualitative approach, such as case study, focus group or Delphi 

studies could be adapted to respond to this particular limitations and as well as to reflect 

the results of this research. Secondly, the application of the model could be taken in 

other geographical area to cross-validate the findings of this research. As pointed out in 

Chapter 1 and 2, Thailand was selected as the location of interest for this study. 

Therefore, if the cross-validation and invariance of the model are verified in other 

• geographical locations, an increase in confidence of research model applicability can be 

■ established.

Thirdly, as mentioned in Chapter 5, a list of shippers obtained from Thailand National 

Shippers’ Council (TNSC) was selected due to time and budget constraint. Alternative 

list of shippers, such as DEP’s list of shippers, could be purchased and used in 

questionnaire distribution to validate the consistency of the finding. With a greater 

number of samples (16,141 listed exporters in 2011), other methodological approaches 

such as multi-group analysis could be adopted to investigate differences across various 

industrial sectors, geographical locations or size of firm. Fourthly, the present study was 

carried out at a specific moment in time, and was therefore a cross-sectional study. Thus, 

the findings of the proposed research model may be debatable. Longitudinal research 

could be employed to indicate how shippers’ perceptions of Multimodal Transport 

operation change over time.

2 4 1
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H Lastly, postal questionnaires were used to collect data and the respondents were asked ft
f  tp approximately rate their own business performances. Actual business performance
I|  data, such as financial figures, would act as a cross-check and therefore increase the 

robustness of the model. However, this has always been a common limitation found in 

, most survey-based research. Despite the limitations, the author strongly believes that 

this study can still draw general insights from the current sample of respondents, and 

contribute to the literature. This is especially so in light of the dearth on Multimodal 

Transport research.
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Appendix  B: In d e p e n d e n t  t -t e st  r esu lts

Items t-value Sig. (2-tailed) Items t-value Sig. (2-tailed)
MTS1 -1.795 .075 LSV9 -1.181 .239
MTS2 -2.227 .027 LSV10 -.912 .363
MTS3 -.312 .756 LSV11 -1.001 .318
MTS4 -.214 .831 LSV12 -1.399 .164
MTS5 -2.242 .026 BP1 1.071 .286
MTS6 -1.768 .079 BP2 .484 .629
MTS7 -1.400 .164 BP3 .767 .444
MTS8 -2.024 .045 BP4 .513 .608
MTS9 -2.049 .042 BP5 .077 .939
MTS 10 -2.406 .017 BP6 -.223 .824
MTS 11 -1.471 .143 BP7 -.472 .637
MTS 12 -1.480 .141 RQ1 -1.597 .112
MTS 13 -1.721 .087 RQ2 .061 .951
MTS 14 -1.092 .276 RQ3 -.946 .346
MTS 15 -.317 .752 RQ4 -.756 .451
MTS 16 -.133 .894 RQ5 -.882 .379
MTS 17 -1.466 .145 RQ6 .653 .515
MTS 18 .055 .956 RQ7 .000 1.000
MTS 19 -1.016 .311 RQ8 -.158 .875
MTS20 -1.131 .260 RQ9 -.540 .590
MTS21 -2.318 .022 RQ10 -.321 .748
MTS22 -2.826 .005 GX1 .078 .938
MTS23 -1.424 .156 GX2 .000 1.000
MTS24 -.990 .324 GX3 -.691 .491
MTS25 .220 .826 GX4 -.820 .413
LSV1 -1.380 .170 GX5 -1.011 .314
LSV2 -1.422 .157 GX6 -.794 .428
LSV3 -1.059 .291 GX7 -.688 .493
LSV4 -.795 .428 GX8 -.583 .561
LSV5 -.687 .493 GX9 -1.043 .299
LSV6 -1.100 .273 GX10 -.616 .539
LSV7 -.170 .865 GX11 .816 .416
LSV8 -1.428 .155 GX12 -.666 .506

Analysed by independent t-test (SPSS version 16) at 95% degree o f confidence

265
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Appendix C: M a h a l a n o b is  D ista n c e  

(A) Multimodal Transport Service (MTS)

Observation number Mahalanobis d-squared Pi p2
45 87.241 .000 .000

232 81.656 .000 .000
194 73.743 .000 .000
85 69.373 .000 .000

212 67.189 .000 .000
229 67.004 .000 .000
134 66.687 .000 .000
55 64.807 .000 .000
27 64.038 .000 .000
90 63.001 .000 .000
88 62.251 .000 .000

110 61.824 .000 .000
218 59.517 .000 .000
184 57.204 .000 .000
210 56.709 .000 .000
156 56.342 .000 .000
96 54.870 .001 .000

214 54.804 .001 .000
23 54.471 .001 .000

122 54.003 .001 .000
149 52.839 .001 .000
126 51.110 .002 .000
215 50.380 .002 .000
40 50.263 .002 .000

176 48.604 .003 .000
61 48.156 .004 .000
64 47.081 .005 .000

157 46.815 .005 .000
2 46.159 .006 .000

48 45.735 .007 .000
181 45.473 .007 .000
151 44.760 .009 .000
162 43.079 .014 .000
21 42.410 .016 .000

105 42.096 .018 .000
167 41.904 .018 .000
143 41.622 .020 .000
77 39.924 .030 .000
87 39.885 .030 .000

118 38.857 .038 .000
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Observation number Mahalanobis d-squared pi p2
120 38.605 .040 .000
205 37.748 .049 .000

66 37.709 .049 .000
116 37.557 .051 .000
173 37.511 .052 .000
164 37.442 .052 .000

8 37.116 .056 .000
51 37.003 .058 .000

107 36.254 .068 .000
91 36.011 .071 .000

201 35.676 .077 .000
202 35.676 .077 .000
207 35.247 .084 .000

50 34.643 .095 .000
97 34.642 .095 .000
71 34.569 .096 .000

211 34.445 .099 .000
41 34.114 .105 .000

142 33.459 .120 .000
67 33.413 .121 .000

150 32.846 .135 .000
136 32.752 .137 .000
79 32.534 .143 .000
46 32.362 .148 .000

226 31.704 .167 .000
81 31.573 .171 .000
37 31.481 .174 .000

159 31.357 .177 .000
235 31.327 .178 .000

65 31.166 .184 .000
137 31.008 .189 .000
17 30.411 .209 .001

168 29.705 .236 .009
121 29.246 .254 .033
145 29.233 .254 .025
148 29.069 .261 .031
78 28.748 .275 .064

216 28.664 .278 .063
166 28.664 .278 .047
62 28.515 .285 .057

196 28.418 .289 .058
195 28.418 .289 .043
58 27.710 .321 .228
73 27.484 .332 .300
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Observation number Mahalanobis d-squared Pi p2
111 27.301 .341 .357
101 27.198 .346 .368
75 27.177 .347 .331

182 27.061 .353 .350
230 26.915 .360 .388
138 26.395 .387 .668
161 26.288 .392 .685
76 26.264 .394 .651
44 26.236 .395 .618

147 26.188 .398 .599
92 26.037 .406 .645
72 25.740 .422 .771
13 25.627 .428 .789

198 25.504 .434 .811
54 25.368 .442 .837

139 25.233 .449 .861
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(B) Logistics Service Value (LSV)

Observation number Mahalanobis d-squared Pi p2
229 74.012 .000 .000

73 63.158 .000 .000
45 60.673 .000 .000

134 46.126 .000 .000
85 41.725 .000 .000
10 41.156 .000 .000
55 38.522 .000 .000
29 34.875 .000 .000

2 34.817 .001 .000
149 33.910 .001 .000
181 33.555 .001 .000
123 33.080 .001 .000
125 32.109 .001 .000
77 31.816 .001 .000

148 31.555 .002 .000
40 30.978 .002 .000
59 29.493 .003 .000
88 29.440 .003 .000
51 28.568 .005 .000

122 28.493 .005 .000
118 27.756 .006 .000
173 27.683 .006 .000
232 27.550 .006 .000

96 27.340 .007 .000
215 26.462 .009 .000
165 26.086 .010 .000
72 25.830 .011 .000

159 25.582 .012 .000
150 24.093 .020 .000
143 23.655 .023 .000
28 23.566 .023 .000
75 23.443 .024 .000
57 23.367 .025 .000

126 22.672 .031 .000
151 22.211 .035 .000
227 22.120 .036 .000
49 21.902 .039 .000

226 21.893 .039 .000
90 21.661 .042 .000

145 20.686 .055 .000
13 19.854 .070 .000

2 6 9



■  APPENDICES

Observation number Mahalanobis d-squared_________ pi_________ p2
197 19.723 .073 .000

62 19.029 .088 .000
142 18.901 .091 .000
20 7 18.875 .092 .000
167 18.848 .092 .000
156 18.346 .106 .000

60 17.781 .123 .000
2 3 0 17.490 .132 .001
2 1 4 17.469 .133 .001

15 17.214 .142 .002
131 17.100 .146 .002

50 16.712 .161 .009
79 16.070 .188 .086
37 15.907 .196 .110

5 15.856 .198 .099
221 15.645 .208 .148
182 15 .539 .213 .160

54 15.493 .216 .144
169 15.376 .222 .162
138 15.207 .230 .210
136 15.116 .235 .219
211 14.726 .257 .444
160 13.701 .320 .969

83 13.449 .337 .989
74 13.366 .343 .990
48 13.362 .343 .986
87 13.344 .345 .982

109 13.301 .348 .980
213 13.127 .360 .989
194 13.043 .366 .991
233 12.939 .374 .993
100 12.871 .378 .993
2 1 0 12.692 .392 .997

1 12.586 .400 .998
21 6 12.348 .418 1.000
166 12.348 .418 .999
113 12.155 .433 1.000
175 11.882 .455 1.000
235 11.705 .470 1.000
153 11.447 .491 1.000
205 11.191 .513 1.000
144 11.167 .515 1.000

91 11.095 .521 1.000

2 7 0



■  APPENDICES

Observation number Mahalanobis d-squared Pi p2
127 11.074 .523 1.000
106 11.031 .526 1.000
80 11.007 .528 1.000

171 10.865 .541 1.000
234 10.812 .545 1.000

65 10.803 .546 1.000
44 10.777 .548 1.000

220 10.764 .549 1.000
212 10.746 .551 1.000

17 10.699 .555 1.000
46 10.409 .580 1.000
58 10.343 .586 1.000
56 10.313 .589 1.000
64 10.175 .601 1.000

183 10.096 .608 1.000
3 10.065 .610 1.000
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(C) Relationship Quality (RQ)

Observation number Mahalanobis d-squared Pi p2
116 55.998 .000 .000
134 49.621 .000 .000

2 46.346 .000 .000
57 45.159 .000 .000
51 37.135 .000 .000
85 35.925 .000 .000

148 34.115 .000 .000
48 33.588 .000 .000

119 33.032 .000 .000
100 32.832 .000 .000
122 28.997 .001 .000
45 28.650 .001 .000
88 27.309 .002 .000

123 26.413 .003 .000
226 26.209 .003 .000
73 25.739 .004 .000

176 24.921 .005 .000
43 24.647 .006 .000
56 23.570 .009 .000
41 23.378 .009 .000

201 21.687 .017 .000
202 21.687 .017 .000
79 21.549 .018 .000
29 21.477 .018 .000

212 21.142 .020 .000
173 20.816 .022 .000
229 20.263 .027 .000
156 20.229 .027 .000
77 20.021 .029 .000

110 19.973 .030 .000
230 18.855 .042 .000
223 18.813 .043 .000
75 18.549 .046 .000
49 18.136 .053 .000
98 18.021 .055 .000

167 17.804 .058 .000
12 17.590 .062 .000

178 17.431 .065 .000
145 17.269 .069 .000
240 16.890 .077 .000
160 16.728 .081 .000
166 16.166 .095 .000
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Observation number Mahalanobis d-squared p i p2
216 16.166 1)95 XXXT

40 15.813 .105 .000
111 15.216 .124 .003
181 15.028 .131 .005
203 14.922 .135 .005

30 14.889 .136 .004
80 14.682 .144 .007

155 14.625 .146 .006
143 14.541 .150 .006
65 14.526 .150 .004
50 14.448 .154 .004
68 14.402 .155 .003

3 14.341 .158 .003
232 13.806 .182 .027

28 13.683 .188 .033
184 13.677 .188 .023
149 13.506 .197 .036
183 13.449 .200 .033
58 13.402 .202 .029

120 13.281 .208 .036
62 13.175 .214 .042

153 12.986 .224 .070
219 12.944 .227 .063
23 12.209 .271 .474

147 12.168 .274 .452
182 12.101 .278 .456
96 11.982 .286 .508

171 11.711 .305 .694
127 11.619 .311 .720
105 11.521 .318 .751
54 11.431 .325 .774
55 11.276 .336 .839

136 11.203 .342 .848
214 11.112 .349 .868
227 10.910 .365 .931
233 10.813 .372 .944

93 10.677 .383 .964
150 10.625 .387 .964
197 10.357 .410 .991
37 10.336 .412 .989

237 10.213 .422 .993
188 10.047 .436 .997
187 10.047 .436 .996
161 9.987 .442 .996
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Observation number Mahalanobis d-squared_________ pi_________ p2
8 9.979 .442 .995

125 9.821 .456 .998
83 9.452 .490 1.000

131 9.369 .497 1.000
71 9.142 .519 1.000

137 9.037 .529 1.000
91 9.035 .529 1.000
17 9.007 .531 1.000
9 8.984 .534 1.000

86 8.983 .534 1.000
95 8.983 .534 1.000

138 8.881 .543 1.000
158 8.775 .554 1.000
159 8.333 .596 1.000
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(D) Guanxi (GX)

Observation number Mahalanobis d-squared Pi p2
45 70.382 .000 .000

119 67 .370 .000 .000
148 63 .332 .000 .000

163 53.828 .000 .000
216 51.493 .000 .000
166 51.493 .000 .000
2 26 42 .0 5 6 .000 .000
212 39 .894 .000 .000
181 39.603 .000 .000
123 36 .690 .000 .000

98 36 .144 .000 .000
48 35.071 .000 .000
95 34.175 .001 .000

131 33 .712 .001 .000
51 33.145 .001 .000

134 32 .228 .001 .000
122 31 .978 .001 .000
2 29 31 .970 .001 .000
177 31.103 .002 .000
168 30 .939 .002 .000
156 29 .7 3 0 .003 .000
2 14 29 .4 8 6 .003 .000

55 26 .978 .008 .000
210 26.963 .008 .000

96 25.991 .011 .000
29 2 5 .7 2 0 .012 .000
40 25 .4 9 4 .013 .000
82 25.211 .014 .000

232 2 4 .655 .017 .000
37 24 .6 0 7 .017 .000

2 30 2 4 .4 9 7 .017 .000
183 2 4 .2 4 6 .019 .000
2 02 24 .167 .019 .000
201 2 4 .1 6 7 .019 .000

79 2 1 .8 2 0 .040 .000
88 21.241 .047 .000
91 20 .8 3 4 .053 .000
86 20 .4 4 6 .059 .000

3 19.906 .069 .000
99 19.807 .071 .000
56 18.761 .094 .000
27 17.974 .116 .005
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Observation number Mahalanobis d-squared Pi p2
61 17.796 .122 .006
28 17.753 .123 .005
70 17.612 .128 .005
84 17.215 .142 .020

184 17.154 .144 .017
137 17.121 .145 .012
89 17.044 .148 .011
41 16.998 .150 .009
10 16.845 .156 .012

165 16.750 .159 .012
85 16.586 .166 .016

161 16.206 .182 .053
126 15.921 .195 .106
97 15.788 .201 .123

144 15.584 .211 .177
174 15.250 .228 .331
180 15.019 .240 .446
83 15.002 .241 .401
73 14.809 .252 .495

106 14.728 .257 .501
8 14.704 .258 .462

121 14.360 .278 .679
105 14.229 .286 .724
151 13.961 .303 .846
43 13.961 .303 .810
64 13.738 .318 .889

110 13.595 .327 .918
173 13.374 .342 .959
149 13.041 .366 .991
62 12.814 .383 .997

136 12.730 .389 .997
75 12.662 .394 .998

213 12.484 .408 .999
115 11.928 .451 1.000
238 11.906 .453 1.000
111 11.825 .460 1.000
223 11.706 .470 1.000

30 11.616 .477 1.000
176 11.612 A l l 1.000
192 11.359 .498 1.000
239 11.193 .512 1.000
153 11.145 .517 1.000
112 11.088 .521 1.000
120 10.919 .536 1.000
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Observation number Mahalanobis d-squared pi p2
236 10.791 .547 1.000

76 10.780 .548 1.000
142 10.727 .552 1.000
49 10.660 .558 1.000

171 10.640 .560 1.000
16 10.444 .577 1.000

227 10.412 .580 1.000
159 10.371 .583 1.000
162 10.315 .588 1.000
38 10.295 .590 1.000

117 10.117 .606 1.000
146 10.094 .608 1.000
175 10.035 .613 1.000
54 10.020 .614 1.000
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(E) Business Performance (BP)

Observation number Mahalanobis d-squared Pi p2
138 46.384 .000 .000
157 43.303 .000 .000
73 37.573 .000 .000

123 36.649 .000 .000
156 27.706 .000 .000
88 24.476 .001 .000

167 24.385 .001 .000
57 23.899 .001 .000
40 23.754 .001 .000
87 21.525 .003 .000

183 20.539 .005 .000
219 20.521 .005 .000

12 20.310 .005 .000
207 19.452 .007 .000
148 19.071 .008 .000
119 18.304 .011 .000
45 18.214 .011 .000
55 16.421 .022 .000

212 16.411 .022 .000
77 15.516 .030 .000

120 15.084 .035 .000
179 14.708 .040 .000
113 14.575 .042 .000
222 14.337 .046 .000
110 14.140 .049 .000
21 13.982 .051 .000

143 13.966 .052 .000
223 13.772 .055 .000

93 13.524 .060 .000
171 12.876 .075 .004

9 12.874 .075 .002
134 12.317 .091 .018
227 11.862 .105 .067
203 11.615 .114 .108
197 11.242 .128 .235

13 10.760 .149 .518
116 10.694 .153 .499
175 10.672 .154 .446
137 10.574 .158 .456
184 10.421 .166 .514
162 10.411 .166 .454
23 10.395 .167 .400
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Observation number Mahalanobis d-squared_________ pi_________ p2
172 10.343 .170 .378
105 10.251 .175 .390
124 10.220 .176 .352
231 10.194 .178 .312

17 10.194 .178 .256
159 10.058 .185 .303
75 9.982 .190 .306
62 9.903 .194 .313
69 9.888 .195 .270

4 9.864 .196 .237
8 9.864 .196 .191

153 9.846 .197 .161
109 9.634 .210 .259
74 9.634 .210 .211
16 9.634 .210 .169
81 9.600 .212 .152

128 9.548 .216 .146
130 9.513 .218 .131
170 9.261 .234 .257
84 9.229 .237 .235
51 9.220 .237 .199
61 9.196 .239 .175

182 9.170 .241 .154
28 9.168 .241 .123
80 9.163 .241 .098

117 9.143 .243 .083
145 8.885 .261 .194
64 8.716 .274 .288

233 8.485 .292 .469
210 8.460 .294 .440

71 8.409 .298 .440
139 8.341 .303 .459
54 8.266 .310 .487
96 8.160 .319 .551

238 8.150 .320 .507
142 7.908 .341 .719
225 7.848 .346 .732
112 7.678 .362 .838
68 7.638 .366 .834

187 7.596 .370 .832
188 7.596 .370 .795
206 7.596 .370 .755

52 7.244 .404 .950
200 7.237 .405 .938
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Observ ation number Mahalanobis d-squared Pi p2
98 7.169 .412 .947

106 7.127 .416 .947
100 7.095 .419 .944
194 7.070 .422 .937
218 7.044 .424 .931
164 6.774 .453 .987
111 6.732 .457 .988
151 6.730 .458 .983
169 6.730 .458 .977
86 6.580 .474 .991
95 6.580 .474 .987

161 6.529 .479 .989
85 6.511 .482 .986

121 6.475 .486 .986
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Ap p e n d ix  D : M u l t i v a r i a t e  N o r m a l i t y  

(A) Multimodal Transport Service (MTS)

Variable min max skew c.r.* kurtosis c.r.
MTS9 1.000 7.000 1.214 -7.678 2.181 6.898
MTS8 1.000 7.000 -.595 -3.764 .226 .715
MTS7 1.000 7.000 1.021 -6.457 .675 2.136
MTS6 1.000 7.000 -.747 -4.723 .670 2.119
MTS5 2.000 7.000 -.724 -4.578 .301 .952
MTS4 1.000 7.000 1.101 -6.962 1.268 4.009
MTS1 1.000 7.000 1.289 -8.152 1.118 3.534
MTS2 2.000 7.000 1.200 -7.588 1.068 3.377
MTS3 2.000 7.000 1.092 -6.903 1.133 3.583
MTS 16 1.000 7.000 -.543 -3.432 .157 .498
MTS 15 1.000 7.000 -.492 -3.114 -.136 -.430
MTS 14 1.000 7.000 -.617 -3.903 .576 1.823
MTS 13 1.000 7.000 -.688 -4.352 .204 .645
MTS 10 1.000 7.000 -.930 -5.884 1.008 3.187
MTS 11 1.000 7.000 -.786 -4.972 .609 1.925
MTS 12 1.000 7.000 -.651 -4.119 -.366 -1.158
MTS25 1.000 7.000 -.487 -3.083 -.251 -.794
MTS24 1.000 7.000 -.576 -3.642 -.246 -.777
MTS23 1.000 7.000 -.788 -4.985 .136 .431
MTS22 1.000 7.000 -.729 -4.612 .147 .465
MTS21 1.000 7.000 -.849 -5.372 .560 1.771
MTS20 1.000 7.000 -.761 -4.811 .257 .812
MTS 17 1.000 7.000 -.939 -5.939 .954 3.017
MTS 18 1.000 7.000 -.569 -3.598 -.488 -1.543
MTS 19 1.000 7.000 -.947 -5.988 .979 3.096
Multivariate 230.930 48.684

*c.r: c r i t ic a l  r a t io
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(B) Logistics Service Value (LSV)

Variable min max skew c.r.* kurtosis c.r.
LSV 12 1.000 7.000 -.548 -3.466 .352 1.112
LSV5 1.000 7.000 -.187 -1.186 .087 .274
LSV 11 1.000 7.000 -.382 -2.416 .098 .310
LSV1 1.000 7.000 -.495 -3.134 -.122 -.386
LSV2 1.000 7.000 -.580 -3.667 .282 .891
LSV3 1.000 7.000 -.492 -3.113 .227 .719
LSV4 1.000 7.000 -.369 -2.333 -.088 -.279
LSV6 2.000 7.000 -.168 -1.065 -.218 -.688
LSV7 2.000 6.000 -.432 -2.734 -.147 -.466
LSV8 2.000 7.000 -.257 -1.623 -.226 -.713
LSV9 3.000 7.000 -.101 -.636 -.658 -2.081
LSV10 2.000 7.000 -.341 -2.158 -.276 -.872
Multivariate 95.234 40.244

(C) Relationship Quality (RQ)

Variable min max skew c.r. kurtosis c.r.
RQ8 1.000 7.000 -.367 -2.324 -.148 -.467
RQ9 1.000 7.000 -.365 -2.309 -.233 -.738
RQ10 2.000 7.000 -.311 -1.966 -.356 -1.126
RQ5 1.000 6.000 -.423 -2.676 -.023 -.072
RQ6 2.000 7.000 -.227 -1.434 -.146 -.463
RQ7 1.000 7.000 -.291 -1.843 -.451 -1.425
RQ1 1.000 7.000 -.571 -3.613 .243 .769
RQ2 1.000 7.000 -.338 -2.139 -.471 -1.489
RQ3 2.000 7.000 -.559 -3.538 .013 .040
RQ4 1.000 7.000 -.421 -2.664 -.331 -1.046
Multivariate 63.420 31.710

* c .r: c r i t i c a l  ra t io
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(D) Guanxi (GX)

Variable min max skew c.r.* kurtosis c.r.
GX12 1.000 7.000 -.559 -3.535 .381 1.204
GX1 2.000 7.000 -.476 -3.010 .050 .160
GX2 2.000 7.000 -.560 -3.539 .250 .790
GX3 2.000 7.000 -.360 -2.276 -.055 -.175
GX9 1.000 7.000 -.567 -3.585 .255 .806
GX8 1.000 7.000 -.636 -4.020 .467 1.478
GX7 1.000 7.000 -.598 -3.779 .326 1.032
GX4 1.000 7.000 -.298 -1.888 .208 .657
GX5 1.000 7.000 -.403 -2.550 .089 .281
GX6 1.000 7.000 -.536 -3.389 .317 1.003
GX10 1.000 7.000 -.516 -3.263 -.019 -.059
GX11 1.000 7.000 -.534 -3.380 .249 .787
Multivariate 113.214 47.841

(E) Business Performance (BP)

Variable min max skew c.r.* kurtosis c.r.
BP7 1.000 7.000 -.516 -3.261 .701 2.217
BP6 1.000 7.000 -.568 -3.591 .588 1.859
BP5 1.000 7.000 -.484 -3.063 .379 1.197
BP3 1.000 6.000 -.701 -4.431 .508 1.606
BP4 1.000 7.000 -.817 -5.168 .541 1.711
BP1 1.000 7.000 -.745 -4.714 .809 2.560
BP2 1.000 7.000 -.648 -4.098 .506 1.602
Multivariate 34.987 24.143

*c.r: c r i t ic a l  r a t io
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Appendix  E: S c a l e  R e l ia b il it y  (C r o n b a c h ’s  A l p h a )

Item Item-Total
Correlation

Cronbach’s
Alpha

Item Item-Total
Correlation

Cronbach's
Alpha

MTS1 .523 LSV1 .608
MTS2 .464 LSV2 .678
MTS3 .491 LSV3 .652
MTS4 .548 LSV4 .658
MTS5 .587 LSV5 .641
MTS6
MTS7

.646

.501
LSV6
LSV7

.659

.660
.942

MTS8 .554 LSV8 .681
MTS9 .560 LSV9 .600
MTS10 .583 LSV10 .712
MTS11 .549 LSV11 .633
MTS12 .549 LSV12 .625
MTS13 .557 .955 RQ1 .588
MTS14 .607 RQ2 .556
MTSI5 .656 RQ3 .714
MTS16 .684 RQ4 .645
MTS17
MTSI8

.591

.610
RQ5
RQ6

.651

.589
.920

MTS19 .611 RQ7 .565
MTS20 .652 RQ8 .683
MTS21 .659 RQ9 .675
MTS22 .652 RQ10 .696
MTS23 .678 GX1 .298
MTS24 .587 GX2 .281
MTS25 .543 GX3 .383
BP1 .404 GX4 .519
BP2 .468 GX5 .435
BP3
BP4

.456

.460 .948
GX6
GX7

.496

.457
.899

BP5 .453 GX8 .506
BP6 .494 GX9 .429
BP7 .509 GX10

GX11
GX12

.445

.440

.510
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bo Q u e s t io n n a ir e  c s
English Version

Survey Questionnaire
Dear Sir/Madam

My name is Poti Chao. I am a doctoral candidate in the Logistics & Operation 
Management Section at Cardiff Business School, Cardiff University, United Kingdom. 
My doctoral thesis aims to develop a comprehensive model analysing the impacts of 
multimodal transport services and relationships on firm performance.

This questionnaire consists of 4 parts on 6 pages. There are no right or wrong answers 
to the question. You simply need to tick the responses closest to your own views. Please 
kindly fill in this, or please give it to the person who deals with multimodal transport as a 
part of the business operation.

Please note that all information gathered will be treated with the strictest 
confidence. Information from the com pleted questionnaire w ill not be disclosed  
to anyone. To ensure confidentiality, the data will be kep t in an encrypted digital 
folder.

The questionnaire should take no more than 15 minutes to complete. Please take your 
time and, if at all possible, answer all questions provided. You have the right to not 
answer any of the questions. When you have completed the questionnaire, please return 
it to me in the postage-paid envelope I have provided. If you need any help or want to 
know more about this research project, please feel free to contact:

Mr. Poti Chao 
(Doctoral Candidate)
E-mail: chaop@cardiff.ac.uk
Tel: +44 (0) 78-6126-0149 (United Kingdom)

+66 (0) 53-541-065 (Thailand)

Dr. Anthony KC Beresford 
(Research Supervisor)
E-mail: beresford@cardiff.ac.uk

Yours faithfully,

Poti Chao
Transport and Shipping Research Group (TSRG) 
Room D46, Aberconway Building, Colum Drive, 
Cardiff Business School, Cardiff, United 
Kingdom  
CF10 3EU
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Cardiff |  Ysgol |
Business! Fusnesl

School! Caerdydd!
Cardiff University B  Prlfysgol Caerdydd ■

Definition of Terms

Multimodal Transport The carriage o f goods by at least two different modes o f transport on
(UNCTAD, 1981) the basis o f a multimodal transport contract from a place in one 

country at which the goods are taken in charge by the multimodal 
transport operator to a place designated for delivery situated in a 
different country.

Multimodal Transport Any person who on his own behalf or through another person acting
Operator (MTO) on his behalf concludes a multimodal transport contract and who acts
(UNMT, 1980) as a principle, not as an agent or on behalf o f  the consignor or o f the 

carriers participating in the multimodal transport operations, and who 
assumes responsibility for the performance o f  the contract.

Multimodal Transport Integrated logistics services provided by the multimodal transport
Operator (MTS) operator, including transportation, facility structure, inventory, and 

communication and information functions in an international 
transport operation.

Guanxi Interpersonal relationships or connections that can be applied not only
(Lee & Dawes, 2005) to kinship and friendship relationships but also to social connections, 

such as dyadic relationships.

2 8 6



Cardiff j
Business

School
P a r t  A :  M ultimodal Transport Service & Value «

Ysgol
Fusnes

Caerdydd
Prifysgol Caerdydd

Please tick one number on each scale, to indicate the level o f your satisfaction of services provided by 
the current Multimodal Transport Operator (MTO).

Level o f Satisfaction 

Multimodal Transport Service Item s — St
ro

ng
ly

di
ss

at
is

fie
d

D
is

sa
tis

fi
ed

Sl
ig

hd
y

di
ss

at
is

fie
d

N
ei

th
er

Sl
ig

hd
y

sa
tis

fie
d

Sa
tis

fie
d

St
ro

ng
ly

Sa
tis

fie
d

1 Accurate documentation 4

2 On-time pick-up 1 2 3 4 5 6 7

3 Transit time 1 3 (>

4 Schedule reliability 1 2 3 4 5 6 7

5 Special cargo handling 1 2 3 4 5 6

6 Consolidation 1 2 3 4 5 6 7

7 Availability o f booking space i ty X
■K? 4 5 6 7

8 Frequency o f schedule i 2 3 4 5 6 7

9 Arrangement o f door-to-door service 2 3 4 5 6 7

10 Inland transport arrangement 1 2 3 4 5 6 7

11 Warehousing service "fi r 2 3 4 5 6 . ^ *

12 Customs clearance 1 2 3 4 5 6 7

13 Insurance service 1 2 3 4 5 6
14 Service coverage 1 2 3 4 5 6 7

15 Tariff flexibility 1 2 3 4,4 :■ 5 : &
16 Payment flexibility 1 2 3 4 5 6 7

17 Cargo safety 1 2 3 • 4 $ ■ 6

18 Advance notice o f delays i 2 3 4 5 6 7

19 Quality of data transmission (Fax, Email, Phone) . . . .  1 2 3 4 S. 6 7

20 Cargo tracking 1. 2 3 4 5 6 7

21 Knowledge o f personnel j. 3 4 5 6 7

22 Courtesy o f inquiry 1 2 3 4 5 6 7

23 Response to customer complaint I 2 3 : 4 5 6 7

24 Response to cargo claim 1 2 3 4 5 6 7

25 Cargo loss or damage record 1 2 3 4 5 6 7

Please continue on to page 3

Reference No:
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Business! Fusnes

School I Caerdydd
Cardiff University *  Prlfysgol Caerdydd

Please tick one number on each scale, to indicate the extent to which you agree or disagree with each 
ofthe following statement describing Logistics Service Value provided by your current M TO.

^ ---------- Level o f A greem ent

Logistics Service Value —_____ St
ro

ng
ly

di
sa

gr
ee

D
is

ag
re

e

Sl
ig

ht
ly

di
sa

gr
ee

N
ei

th
er

Sl
ig

ht
ly

ag
re

e

A
gr

ee

St
ro

ng
ly

ag
re

e

1 Services provided by the MTO are reasonably priced. 3 7
2 Services provided by the MTO offer value for money. 1 2 3 4 5 6 7

3 The MTO provides good service for the price. 1. 2 2 4 3 /' 7
4 Services provided by the MTO are appropriate, when price

1 /MI 5 6and other costs are considered. 2 3 4 7

5 The MTO delivers superior service compared to other 1 2 3 4 B 6 1transport companies.
6 Services provided by the MTO are o f a high standard. 1 2 3 4 5 6 7
1 Services provided by the MTO are consistent. 1 2 3 5 6 7
8 Services provided by the MTO make us feel confident. 1 2 3 4 5 6 7
9 The MTO has a good working relationship with us. t 2 3 4 5 6 7
10 The MTO responds to our service needs promptly. 1 2 3 4 5 6 7
11 The MTO visits us when needed. I 2 3 4 6 7
12 The MTO keeps us better informed o f new services. 1 4 5 6 7

Part B: Performance

Please tick one number on each scale, to indicate your company’s performance in relative to major 
industry competitors.

1 Growth in sales 2 3 4 r 6 7

2 Return on sales 1. 2 3 4 5 6 7

3 Growth in return on sales 1 4 6 7
4 Growth in profit 1 2 3 4 5 6 7

5 Growth in market share 1 2 3 4 5 6
6 Return on investment (ROI) t 2 3 4 5 6 7
1 Growth in ROI 2 3 4 5 1: 6 7

Please proceed on to page 4
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Part C: Relationship Q uality & Guanxi

Cardiffl
Business! 

School I
Cardiff University *

Ysgol
Fusnes

Caerdydd
Prlfysgol Caerdydd

Please tick one number on each scale, to indicate the extent to which you agree or disagree with each 
of the following statements describing your company’s relationship with your current MTO.

Level o f Agreement

Relationship Quality

1 The MTO can be relied upon their promises.

2 We find it unnecessary to be cautious in dealing with the 
MTO.

3 The MTO is trustworthy.

4 We do not suspect that the M TO will withhold certain 
pieces o f critical information.

5 We feel we are loyal to the M TO ’s offerings.

6 The service offered by the M TO is our first choice.

7 Even with more choice, we will not choose other service 
providers.

8 The service offered by the M TO always meets our 
expectation.

9 We are satisfied with our current MTO.

10 The services offered by the M TO always meet the desired 
level.

'So SJ

2 g .2
a 3 Pc/3

So -5bp —
C/0

3 «. S' «
I  Z ia $  I  &- d  A  c/3 «  c/3 cs

4

4

4

4

4

4

4

4

6

6

6

6

6
6

6

6 7

6' 1 

6 7

Guanxi (Same scales as above)

1 I think that doing business with a M TO depends on good 
connections.

2 I think that guanxi is very im portant in dealing with a 
MTO.

3 Guanxi is a requirement for success in dealing with a 
MTO.

4 Both I and the M TO consider ‘face’ important.

5 The more respect we receive, the more ‘face’ we have.

6 I give ‘face’ to the M TO, and they also gives me ‘face’

7 I will do the M TO a favour if  they have done one for me.

8 The MTO will do me a favour if I have done one for 
them.

9 The MTO sometimes presents (non-expensive) souvenirs 
to me.

10 The MTO sends greeting cards to me when there is a 
marriage, promotion, and so forth.

11 The MTO is my good friend, and we care about each 
other wholeheartedly.

12 I like the MTO, and they like me.

1 t 3 4 5 6 *9/

i 2 3 4 5 6 7

it 2 M i 5 6 /

l 2 3 4 5 6 7

i 2 / 3 ' 4 ' ' 5 6

i 2 3 4 5 6 7

i 2 3 ■ 4p. 5 7

i 2 3 4 5 6 7

;i 2 3 4 r 6. 7

l 2 3 4 5 6 7

I 2 3 - : 4 5 . / 6 . 1

3 2 3 4 5 6 1
Please proceed on to page 5
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Cardiff |  Ysgol
Business! Fusnes

School I Caerdydd
Part D: General Background Information

Please tick or fill in  the answer that best describes you and your organisation.

1. Date o f completion o f survey: Date:....................Month:......................

2. What is the nature o f your current position within your company?

1. EH Vice president or above 4. EH Clerk

2. EH Manager/assistant manager 5. EH Sales representative

3. d ]  Director/vice director 6. CH Other:..........................................................

3. How long have you been working in the company?

1. □  1-5 years 4. D  16-20 years

2 . D  6-10 years 5. EH More than 20 years

3. EH 11-15 years

4. WOiat is the approximate age o f  your company?

1. D 1-5 years 4. [H 16-20 years

2. EH 6-10 years 5. O  Above 20 years

3 . D  11-15 years

5. What type o f ownership is your company?

1. □  Local firm 4. D  Others......

2. □  Foreign-owned firm ^ hase V 60®)

3. O  Foreign-local firm

6. Approximately, please indicate the number o f employees in your company.

Total o f .............................................................employees

7. Please give an estimate o f  your annual revenue in 2009. (100 Million Baht&3 Million USD)

1. CH Less than 10 Million Baht 4. d l  201-300 Million Baht

2. [H  10-100 Million Baht 5. D  More than 300 Million Baht

3. □  101-200 Million Baht

8. Please indicate the type o f  MTO that you are using now (Regarding both import and export).

1. EH Freight Forwarder 4. EH Shipping Agent

2. D  Logistics Company 5. D  Others.
3. d l  Shipping Company (Please specify)

290



Please identify the type o f INCOTERM that are commonly used in your consignment.

1. □  FOB

2. □  CFR

3. □  CIF

4. [Z] Others. .(please specify)

,10. Has any major change occurred in the last five years in the multimodal transport operator that 
you use?

i . n Yes 2. □ N o

Could you give me an indication o f how much is spent on transport per year?

i. □ Less than 250,000 Baht 6. □ 1,250,001 - 1,500,000 Baht

2 . n 250,001 -  500,000 Baht 7. □ 1,500,001 - 1,750,000 Baht

3 . n 500,001 -  750,000 Baht 8. □ 1,750,001 - 2,000,000 Baht

4 . n 750,001 -  1,000,000 Baht 9. □ More than 2,000,000 Baht

5 . n 1,000,001 -  1,250,000 Baht

12. Are there any areas in your transport/logistics/distribution operations that can be improved? 

(I.e.: Documentation, integrated logistics systems, human resource development, rules and regulation, etc.)

Please return the questionnaire in the pre-paid envelope provided. Do not hesitate to 
contact me if you are concerned about the confidentiality of your response.

|)nce again, if you need any help 
want to know more about this 

fesearch project, please feel free 
contact.

Mr. Poti Chao

E-mail: chaop@cardiff.ac.uk
Tel: +44 (0) 78-6126-0149 (United Kingdom)

+66 (0) 53-541-065 (Thailand)

I sincerely appreciate your time and cooperation. Thank you very much.

2 9 1
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Thai Version

u u u f m i f l

i lm i  'rii<w ypi0im uufr0ijcnw  

w ufla TiJfl
m IviEndfeHpftam ffivlfl uv iou in^v ia i^opn iftvJ^ I e m n tfa 'im 't fn ?
\fatfaq ttg flvm ih]aoN jjjjo fU ztffrdT m 0atfifl5aun3Jjchv tfu1 iA ristfN anrcv iiJi]ad iftn"i5n"itti,usl 
d ria illadv ia 'm jiJu iJij (m ultim odal tran sp o rt)  u a tA in iJ& jtfu rffif lf laN a ib :m a ijn n ttjao u ^ tfv i

u u u a a iic rm tiu i jd a a m f lu  4  sb u  f ls h in u  6 vnth vUifiehcnaijtAQnvitafiR 
uaifltJOu^vliiiiSanR’nCTaufiln^i^aofYijR'jnjj^eii^iiuaoviTuuinfi^vnnvimi’ljj^aiJuiJueiaiio 
n u fiia o u a 'l^ T iiiR d o Iv iy f lv iu if iQ u a ^ n u m iu u d o R a if la o v ia n u jiJu iJu T iim ^ n iC iu ^ ^

lia ttim n iJ in iia jjav inad id tflW iJjn^Q nfn ttn llifluA in ijtfij^ ljjfinn iiflfliw u iia jja fifl 
a i ia d lm u iija a i jn n jj llt t iu f i ty tf l  i f ta lM u to in i ia y a ifo ^ f lu f l^ N f f iJ  
7j a?j i^u^nM 'n tu jil uvl

u im a a u n n jj lfo t t tf i ia 'i f la i j 'h j i f t i i  15 in f l  v h u l t f i i c n ’lriG n u tfao n 'n  
uatvnniflii'liJ'l^iuaTviRaijPi'iomjviniiafllvijjn v im iflav iB fi^ t'lijR auR 'im jJiia lR ^ 
it ia v h u a a m iJ ija a u n m a fa tfu u S a u ija h n d u im a a u fln jja d U if la d f lf lu a fliJ ilY tfa jjs io tf iie f tE J iJ  
tltm ia sd o n & im n tfw iJv n n v h u fla d n ^ A in N riim v illia v fta f la o n n T m n u riu a u a u flif im fim fifc n  

v h iitf 'iim n aR R aw jj'ltff i

inulilJS m  (Poti Chao)

(un$nvi7z®ij®yijijmw®)
d </
013J0: chaop@cardiff.ac.uk 

1 vii: +44(0)78-6126-0149 ( m m ^ i f i m m )  

+66(0) 53-541-065 (ibsivmlvicO

Dr. Anthony KC Beresford

d <J*
01U0: beresford@cardiff.ac.uk

Tdi) ifl

Transport and Shipping Research Group (TSRG) 

Room D46, Aberconway Building, Colum Drive, 

Cardiff Business School, Cardiff, United Kingdom 

CF10 3EU
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M

1.D  ssm j^ ib s^ iiiij ii't i]  3. □  $011410011/10^011410011

2. □  Hflflmi/mnawfofn? 4. □  imjEJuqj qj qj

V

1. □  1-5 tJ 3. D ll-1511

2. □  6-10 fl 4. □  16-20 tJ

4. ijltfiw ow iiinW ^in inm iiT lA  (fom J'szuim )

1.D  1-5 tl 3. D 11-15 TJ
2. D 6-10l] 4. D 16-20 tJ

5. D 0iimi4nn0

6. D mi n .........

5. D in n fm  20 tl

5. D 1110011 20 iJ

5. ul^nSannfMSjmiSQ v

1. D i9uu?<yviTj0'30uvlviej

2. D iiliiu?<yvinj0'3 î'3^n^
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CARDIFF BUSINESS SCHOOL ETHICAL APPROVAL FORM:
PHD RESEARCH 

(For guidance on how to complete this form, please see )

For Office Use: Ref Meeting

Does your research involve human participants? Yes ^  No G
If you have answered No' to this question you do not need to complete the rest of this form, otherwise please 
proceed to the next question

Does your research have any involvement with the NHS? Yes D  No 0
If you have answered Yes to this question, then your project should firstly be submitted to the NHS National Research 
Ethics Service. Online applications are available on . It could be that you may
have to deal directly with the NHS Ethics Service and bypass the Business School’s Research Ethics Committee.
Name of Student: Pod Chao

Student Number. 0734541

Section: CARBS-Logistics and Operations Management, Transport and Shipping Research Group.

Email: chaop@cardiff.ac.uk

Names of Supervisors: Dr. Anthony KC Beresford, Dr. Stephen Pettit, Dr. Laura Purvis

Supervisors’ Email Addresses: beresford@cardiff.ac.uk, pettit@caidiff.ac.uk, purvisl@cardiff.ac.uk

Title: The Effect of Logistics Service Value and Relationship Quality on Financial Performance: Evidence from 
Multimodal Transport Service in Thailand

Start and Estimated End Date of Research: 01/10/2008 to 30/06/2011

Please indicate any sources of funding for this research: Cardiff Business School Studentship

1. Describe the Methodology to be applied in the research___________________________________

This research will use self-administered questionnaire approach in an attempt to understand and identify the 
relative impacts of multimodal transport service, logistics service value, relationship quality and guanxi 
(personal connections) on firm’s financial performance. A hypothetical framework has been established based 
on an intensive literature review and pilot study (semi-structured interviews). Each question in this survey 
represents a measurement item grouped in accordance to the constructs which are derived from the literature. 
Data obtained from respondents will be used to analysis and test the “goodness-of-fit” of pre-established 
hypothetical model. In the first stage of the analysis, a descriptive statistical analysis will be provided to 
illustrate the characteristics of the data, followed by structural equation modelling (SEM), which provides a 
more scientific reasoning through the use of advanced statistical analysis of the relationships between each 
construct. The questionnaire has been approved by the supervisory board, along with two professors in the 
Logistics and Operations Management Section and one visiting professor from Taiwan. The questionnaire will 
be translated in Thai by authorised translators in Chulalonkom University, which is regarded as one of the best 
universities in Thailand. The translated version will be approved by two Thai university professors who hold a 
degree in logistics or marketing. The self-administered questionnaire will be sent through post with a postage- 
paid envelope attached. This method was regarded as one of the most effective ways to achieve high response 
rates. Each questionnaire is covered by a notification letter addressing the ethical issues regarding to the 
participants.

mailto:chaop@cardiff.ac.uk
mailto:beresford@cardiff.ac.uk
mailto:pettit@caidiff.ac.uk
mailto:purvisl@cardiff.ac.uk


2. Describe the participant sample who will be contacted fo r this Research Project You need to 
consider the number o f participants, their age, gender, recruitment methods and 
exclusionAnclusion criteria

Prospective informants will be persons who deal with multimodal transport as a part of the business operation 
in Thailand. According to Thailand export/import-related data base, a list of shippers is found in Thai National 
Shippers’ Council (TSNC), which is widely accepted in both government and private sectors. The 
establishment of TSNC is to representative organisation for shippers or exporters to promote and protect their 
interests. The council has been providing consultation and negotiation services domestically and 
internationally. According to TSNC’s list, 28 different categories are found based on the characteristics of the 
exported goods. There are total of 2,777 shippers listed in 2009. Due to time and budget constraints, half of the 
sample will be selected based on its registered capital investment. The researcher believes that it should 
represent more than 80% of Thai exports in terms of value and volume. Age and gender differences are not 
relevant to the survey process although the respondents are expected to have the knowledge to be able to 
answer the survey accurately and according to his or her views.

3. Describe the consent and participant information arrangements you will make, as well as the 
methods o f debriefing. I f  you are conducting interviews, you must attach a copy o f the consent 
form you will be using.________________________________________________________________

Each questionnaire is covered by a notification (consent form) letter addressing the ethical issues regarding to 
the participants.

4. Please make a clear and concise statement o f the ethical considerations raised by the research 
and how you intend to deal with them throughout the duration o f  the project_________________

Respondent anonymity and confidentially will be clearly addressed. Respondents will be informed that their 
details will be kept anonymous in the final version of the thesis. Each survey will have a numerical tag which 
will help the researcher to identify the respondent; however, the identification will not be included in the 
analysis of the data or in the final work. All information gathered will be treated with the strictest confidence. 
Information from the completed questionnaire will not be disclosed to anyone. To ensure confidentiality, the 
data will be kept in an encrypted digital folder. The respondent has the right to not answer any of the questions 
as the completion of this survey is voluntary. Both the researcher and the research supervisor’s contact detail 
are given if the respondents need any help or want to know more about this research project.
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5. Please complete the following in relation to your research:

Yes No n/a
(a) Will you describe the main details of the research process to participants in 

advance, so that they are informed about what to expect? e i □ □
(b) Will you tell participants that their participation is voluntary ? m n n
(c) Will you obtain written consent for participation? El □ n
(d) Will you tell participants that they may withdraw from the research at any 

time and for any reason? e i □ □
(e) If you are using a questionnaire, will you give participants the option of 

omitting questions they do not want to answer? El □ □
(f) Will you tell participants that their data will be treated with full 

confidentiality and that, if published, it will not be identifiable as theirs? El □ □
(g) Will you offer to send participants findings from the research (e.g. copies of 

publications arising from the research)? El □ □

PLEASE NOTE:
If you have ticked No to any of 5(a) to 5(g), please give an explanation on a separate sheet.
(Note: N/A = not applicable)
There is an obligation on the lead researcher to bring to the attention of Cardiff Business School Ethics Committee 
any issues with ethical implications not clearly covered by the above checklist.

Two copies o f this form (and attachments) should be submitted to Ms Lainey Clayton, Room 
F09, Cardiff Business School

Signed

Print Name MR. POTI CHAO

Date 28th MAY 2010

SUPERVISOR’S DECLARATION
As the supervisor for this research I confirm that I believe that all research ethical issues have been dealt with in accordance 
with University policy and the research ethics guidelines of the relevant professional organisation.

Signed
(Primary supervisor)

Print Name DR. ANTHONY KC BIaflEStfORD

Date 28th MAY 2010

STATEMENT OF ETHICAL APPROVAL
This project has been considered using agreed School procedures and is now approved.

Signed
*T 'L  >  - (Chair^^ch^J^^lrch Ethics Committee)

Print Name
£ ^ 7 ^  t 5 T l J Z

Date
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