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Abstract

Malaysia still lacks in having a comprehensive development of intermodal freight transport terminal
in order to help facilitate transportation and goods distribution system effectively. Therefore, there
is a need to consider the establishment of a comprehensive intermodal freight transport terminal
planning at these freight terminals; ports, inland ports and distriparks to support the tremendous
pace of logistics development and overcome freight transportation and logistics problems in
Malaysia. This study focuses on the physical elements, core-on site service elements and core-on site
activity elements as the framework to enhance goods transportation and distribution system
performance as well as reducing logistical issues and problems for these freight terminals in Malaysia.
By using quantitative approaches, a survey was conducted by the researcher towards 257 freight
forwarder companies in Malaysia for completing this study. The data were analysed using multiple
regression analysis in order to measure the performance of the intermodal freight transport
terminals studied. Findings showed that the physical elements, core-on site activities and core-on site
services affected goods transportation and distribution system performance of the intermodal freight
transport terminal in Malaysia by following the significant aspect.

Keywords: Intermodal, Freight, Transportation, Terminal, Planning

Introduction

A comprehensive freight terminal plays an important role in reducing problems regarding to goods
transportation (Federation of Malaysia Freight Forwarder, 2011; Europlatforms, 2004; Galloni, 1999).
Freight transport contributes about 20 % of the total traffic within urban areas, but represents 40%
of the pollution (Malhene and Breuil, 2010). The emphasis of a good freight terminal planning is
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necessary and accordance with the enhancement of logistic industries as a key driver for the
economic development in this country. (OPP3, 2001-2010; Ministry of International Trade and
Industry, 2006; Malaysia’s Third Industrial Master Plan, 2006-2020). In an effort to ensure that the
logistics sector continues to contribute to the improvement of the economy, facilities such as
intermodal freight transport terminal is very essential (IMP3, 2006-2020) to reduce problems such as
congestion, vehicle kilometer travelled, high transportation costs, journey time (Jeevan et al., 2015;
Arip et al., 2012a; Arip et al., 2012b; Taniguchi et al., 1999; Europlatforms, 2004; Jagminas and
Sakalys, 2005; Ballis and Mavrotas, 2007), congestion at ports by goods vehicle (Jamaluddin, 2003;
Penang Port Comission, 2011), accident involved goods vehicle (Ministry of Transport, 2010, MIROS,
2011), and issues related to pollution by goods vehicle (Department of Environment, 2010).

In Malaysia, studies of intermodal freight transport terminal have been conducted by various
institutions particularly Malaysian Logistics Council, Ministry of International Trade and Industry and
institutions of higher learning. The main purpose of the intermodal freight transport terminal is to
overcome logistics problems such as congestion, long travel distance for goods transport vehicles,
transportation cost, journey time, accident involved goods vehicles and issues related the
contamination of goods vehicles. Moreover, the country still lacks in having a comprehensive
development of intermodal freight transport terminal in order to help facilitate transportation and
goods distribution system (FMFF, 2011). The persistent growth of freight traffic congestion and air
pollution in urban areas as well as the increases of imbalance and inefficiency of land use
development has driven logistic players and users to find alternative logistic solutions to ease these
freight transport problems. In line with the purpose of study, this study trying to assess the physical
elements, core-on site service elements and core-on site activity elements framework to measure
goods transportation and distribution system performance by these terminals.

Rational of the logistics and intermodal freight transport terminal issues in Malaysia, this paper has
formulated the following research questions: 1) To what extent does the quality of intermodal freight
transport terminal elements, namely, physical aspects, core-on site services, and core-on site
activities freight terminals performance in Malaysia?; 2) Is the performance of intermodal freight
transport terminal in Peninsular Malaysia satisfactory?. Through the research questions formed,
hopefully this paper could shed a light for the understanding of the goods transportation and
distribution system performance and its satisfactory by these terminals in Malaysia. Apart from that,
this paper comprises of five sections. Apart from the introduction, the second section reviews the
literature on the comprehensive intermodal freight transport terminal development. This section also
elaborates the freight terminal concept, elements and its requirements in Malaysia. The third section
explains the methodology used in this paper. The fourth part demonstrates the result on the freight
terminal performance in Malaysia. This will be done by looking at the comprehensive intermodal
freight transport terminal framework that has been outline. The paper concludes in the fifth section
by highlighting significant effects from the framework towards the freight terminal planning in
Malaysia.
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Literature Review

This section will discuss the intermodal freight transport terminal planning and its elements to
facilitate logistics’ distribution and transportation activities. In the first stage, this section will
elaborate on the definition of freight terminal, the concept of the terminal, and then related aspects
of the characteristics and the framework of the comprehensive intermodal freight transport terminal
development.

Definition and Development Concept

There are a variety of definitions related to intermodal freight transport terminal according to many
opinions of other researchers. Referring to Europlatforms (2004), intermodal freight transport
terminal is defined as a specific area where all the activities relating to transport, logistics and goods
distribution both for national and international are carried out by various operators. Meidute (2005)
points out that intermodal freight transport terminal can be defined simply as the concentration
points of logistics flows and operations at any scope. In broader terms, a logistics centre can be
defined as a centre in a particular area, within which various operators and companies on commercial
basis to carry out all activities relating to transport, logistics and distribution. In addition, there are
various terminology used to denote intermodal freight transport terminal such as logistics centre,
distribution centre, warehouse, transportation terminal, logistics platform, cargo settlement,
logistics depot, distripark, and so on (Rimiene and Grundey, 2007). Also, many warehouses and
logistics terminals are being referred to logistics centers by their owners. With reference to
Jarzemskis (2006), the term logistics center is widely used as a marketing element by many
transportation and logistics companies. In Europe, various terms are found such as “Interporto”
(Italy), “Plate Forme Logistique” (France), “Logistics Center” (USA, Japan, Singapore and China),
“Guterverkehrzentrum” (Germany), “Transportation center” (Denmark) and “Cargo Terminal”
(England).

The Intermodal freight transport terminal is not a new concept and has existed since 30 years ago for
the facilitation of logistics related activities (Rimiene and Grundey, 2007). In most advanced
countries, intermodal freight transport terminal function to facilitate products throughput in which
they play a major role in completed products outbound flow and in general supported by a good
transportation system infrastructure (David et al., 2002). In this context, intermodal freight transport
terminal has also been defined as one of the entities that functions as transfer centers transferring
goods from one transportation mode to another (Sirikijpanichkul and Fereira, 2005). To meet the
high demands of clients and other interested parties, an efficient method and concept is in need to
reduce problems pertaining to logistical activities and the carriage of goods. The development of a
more comprehensive intermodal freight transport terminal enables rapid, cheap and punctual
delivery of goods.

Taniguchi et al, (2001) states that concepts of intermodal freight transport terminals have been
adopted by certain countries worldwide to enhance the system of goods distribution. At these
terminals, goods are systematically labelled into categorization before shipping to urban areas. He
also asserts that this system reduces the number of trucks needed to transport the goods and the
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makes management of goods easier. Tsamboulas (2005) says that conceptually, the intermodal
freight transport terminal is a business venture that includes transportation and storage systems as
well as the control of logistics activities. In addition, it acts as a distribution centre, offers services
connected to interchange of transportation modes and it is part of the network of other terminal.
Aspects such as loading capacity, coordination, final cargo reinforcement, packaging and
transshipment and services upgrading are among the activities carried out at an intermodal freight
transport terminal for the purposes of facilitating the flow of goods by using information technology
and telematics in every activity.

Based on Europlatforms (2004), the conception of an intermodal freight transport terminal should
have development and completion with public amenities to ensure fulfilment in operation.
Conveniences for workers and conveniences for the use of equipment for its operations ought to be
catered for. In encouraging the transfer of goods by way of intermodal transportation, intermodal
freight transport terminal needs to have a variety of transportation means including land, sea and air
transportations. This combination augurs well in terms of reduction of operational costs,
environmental protection and the deployment of a more effective work force (Cooper, 1993).
According to Jagminas and Sakalys (2005), the development of intermodal freight transport terminal
must be based on the open intermodal transportation centre. The open intermodal centre has been
identified as a platform for most small and medium sized transportation modes have access to
intermodal transportation support facilities. This enables companies within the intermodal freight
transport terminal to rent and pay for the facilities based on level of usage.

The Terminal Framework

The planning for a good intermodal freight transport terminal should meet the current needs and
demands of the logistics sector. It needs to take into consideration the interests of all parties involved
in logistics activities for maximum profits as well as to reduce various logistics-related problems.
Hence, a clear understanding of the planning of a comprehensive intermodal freight transport
terminal is crucial in terms of aspects of elements that felt necessary to be stressed on (Meidute,
2005). Intermodal freight transport terminal makes possible the entry of haulier and forwarder
companies, trade organizations, government agencies, financial and insurance companies, and other
entrepreneurs closely related to logistical activities (Sulgan, 2006). One of the main differences
between the conventional logistics industry and intermodal freight transport terminal is that the
latter possesses an environmentally friendly multiple transportation mode network system such as
trains, lorries and ships that smoothens the carriage of goods from one area to another (Bentzen and
Hoffman, 2004).

Apart from that, intermodal freight transport terminal planning also must act as a commercial centre
for various suppliers from a specific area whereby all activities connected to transportation, logistics,
distribution of goods for both international and local consumptions can be done in one area. The
intermodal freight transport terminal planning should reflect the modern way for the logistics,
transportation and goods distribution activities involving activities such as warehousing, distribution
centre, storage areas, office, lorry services, banks, postage, insurance services and other
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infrastructure (Europlatforms, 2004). Moreover, planning the inter transportation continuity and
networking and the coordination of the modes of transportation is among the main function of an
intermodal freight transport terminal (Jarzemskis, 2006). In addition, it is also among the entities
that are responsible for storage, transportation and distribution services, thus assisting in the
reduction of distance covered especially by lorries carrying goods. Furthermore, a good planning of
intermodal freight transport terminal located around big cities can assist in reducing city
transportation problems such as traffic congestion, regional competitiveness and enhancing the
quality of life among city dwellers towards a better one (Taniguchi et al, 2001; Europlatforms, 2004).

The Planning of a good intermodal freight transport terminal should meet the current needs and
demands of the logistics sector. It needs to take into consideration the interests of all parties involved
in logistics activities for maximum profits as well as to reduce various logistics-related problems.
Hence, a clear understanding of the planning of a comprehensive intermodal freight transport
terminal is crucial in terms of aspects of elements that felt necessary to be stressed on. In wider and
more general terms, intermodal freight transport terminal is a centre for all companies participating
in transportation and logistics activities (Meidute, 2005). In effect, the intermodal freight transport
terminal is a complex providing numerous facilities including goods transferable services, warehouse,
wholesale market, information centre, exhibition areas, consultation areas and other more effective
logistics and goods transfer supporting facilities (Taniguchi et al, 2001).

Referring to Weisbrod et. al., (2002), they point out a framework in designing an intermodal freight
transport terminal. The concept of intermodal freight transport terminal that were suggested
involved important considerations on the aspects of physical characteristics including size, general
location, access, proximity and design. Besides, aspects of core-on site activities are also being
considered such as integrated distribution, smart warehousing/specialized warehousing, value added
production or processing, intermodal operations and customs operations with foreign trade zone
status in designing the comprehensive intermodal freight transport terminal. In addition, the
framework has also given consideration to the aspect of core-on site services in planning the
intermodal freight transport terminal. Referring to the framework, core on-site services involves the
aspects of security and business services such as banking, mail and overnight delivery, public
transportation and the aspect of internal transit to ensure the intermodal freight transport terminal
designed may fulfil the needs and the demand of logistics industry. This framework is the important
factor that needs consideration in planning and designing of intermodal freight transport terminal.

Bentzen and Hoffman (2004) also have stressed on overall structural aspects of the intermodal freight
transport terminal elements. In this element, their assumption is that certain aspects are of utmost
importance in the comprehensive development of the terminal. The overall development elements
they have listed include the following aspects:
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Table 1.0: Entire Frame of Intermodal Freight Transport Terminal

Intermodal Freight Transport Terminal
Operation and Development and
Maintenance of Implementation of New
Facilities/Building Activities/Facilities
Independent Business Units Transport Companies | Added Value Services
* General Cargo Terminal * Carters e Custom
* Distribution Centre * Forwarders e Port
» Storage Hotel * Shipping Firms * Port Service
e Container Terminal *  Shipbrokers e Veterinary Authorities
* Cold Store Terminal * Stevedores ¢ Weigh and Measure
* Combi Terminal * Haulers Department
* Technical Equipment * Rail Operators * Insurance and Legal
* Service Centre * Ship owners e  Bank
* Computer and e Air Freight e Trailer Rental
Communications Centre e Terminal Operator | ¢ Filling Station
* Transport and Research e Repair Facilities
Centre * Welfare Facilities
* Hazardous Goods Store
* Assembly and Packaging

Source: Bentzen K. and Hoffmann T. (2004). Service Concept Report for Logistics Centers. European
Regional Development Fund, Baltic Sea Region INTERREG /I B.

Intermodal Freight Transport Terminal Development in Malaysia

The development of intermodal freight transport terminal such as port, inland port and distripark in
Malaysia involved various agencies, parties, and interested bodies. Malaysia as a developing country
tries to strengthen its intermodal freight transport terminal capabilities by the complementation of
various development plans such as Malaysia Plans (RMK 10, 2020-2015), IMP3 (2006-2020), National
Physical Plan, Regional Plan, Third Outline Perspective Plan (OPP3) and transportation plan to
enhance the capabilities and competitiveness of the services provided by these terminals towards
the development of logistics industry in Malaysia. The availability of support from governmental
bodies and related agencies such as Malaysian Logistics Council, Ministry of Transport and Malaysia
International Trade and Industry encouraged the incensement and growth of the logistics industry to
strengthen the economy of this country. As reported by IMP3 (2006-2020), an integrated approach
to the logistics industry has been developed through the evolution of a ‘National Transport Corridor’.
This transport corridor provided the basis to remove the pressure on cargo in local ports in Malaysia
where there is the requirement for movements of people and freight in a very small area. The
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movements of goods along this national transport corridors strategically linked to the development
of freight terminal which offer storage, distribution, cargo consolidation and other specialist services
related to the enhancement of the logistics industry for the nation effectively. These intermodal
freight transport terminals also equipped with dedicated infrastructure and facilities to attract both
domestic and international logistics service providers. The intermodal freight transport terminal;
port, inland port and distripark throughout the country being the part of the infrastructure of the
logistics industry and placed where there is a higher density of industrial production activities in
Malaysia.

In line with the objective to improve trade efficiency and enhance logistics systems, a multimodal
transportation network has been developed in Malaysia. About RM2.7 billion being invested to build
roads and railways leading to key ports and airports while logistics management will be improved to
enhance efficiency of transportation of cargo through rail, ports and airports (RMK-10, 2010-2015).
To increase the efficiency of cargo movement, shippers including exporters, importers and freight
forwarders will be encouraged to utilize multimodal transportation to reduce the need for long
distance road haulage (OPP3, 2001-2010). As reported by IMP3 (2006-2020), the government will
continue to enhance multimodal transport modes through rail and inland waterways to relieve the
pressure of congestion of haulage traffic and roads. Strategies to be formulated include minimizing
the impact of the shift of the business of road haulage companies. This initiative will be private sector
driven. Companies will be encouraged to enter into direct operations with rail freight services, in
partnership with KTMB, and operate container terminals at rail terminals. In addition, the
development of roads will continue to focus on increasing accessibility which will facilitate the
establishment of new growth centre as well as reduce travel time and costs. Higher standards will be
applied in the construction of new roads especially those that link the industrial areas, ports and
airports (OPP3, 2001-2010).

To facilitate greater freight rail movement and relieve congestions on roads, the electrified double-
track railway project being extended to Johor Bahru to complete the network and increase
operational efficiency (RMK-10, 2010-2015). As reported by OPP3 (2001-2010), railway infrastructure
development has been focused on capacity expansion and upgrading of the rail network to provide
rail transport services as well as the enhancement of safety and maintenance standards. Railway links
to the ports, airports, industrial zones and high density corridors to enable greater accessibility and
competitive pricing for the production, transportation and distribution of goods. Haulage and
passenger capacity will be further increased by the phased double tracking and electrification of the
railway network beginning with the Rawang to Ipoh segment. The phased double tracking and
electrification of the national railway network is part of the planned Trans-Asian Railway link between
Kunming, People’s Republic of China and Singapore. This regional rail project will greatly improve
cross-border rail links especially for freight transportation.

Research Methodology
The methodology employed in this study is quantitative in nature. Therefore, a quantitative
instrument was the appropriate method to be used to achieve the study objectives. This was

1765



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 8, No. 11, Nov, 2018, E-ISSN: 2222-6990 © 2018 HRMARS

important to identify the extent of the factors that have significant influence (Creswell, 2014;
Sekaran, 1984). A stratified sampling method approach was selected as the method to be used in
order to obtain the necessary primary data from 257 freight forwarder companies. This study mainly
used questionnaires to gather important information from the respondents. A questionnaire was
designed which contained a few main sections to fulfil the study needs and objectives. The questions
were designed based on a likert scale format, followed with a few open-ended and close-ended
guestions. The questionnaires have been grouped into to seven major components’ containing the
aspects of company profile and goods transportation, freight logistics activities, intermodal freight
transport terminal elements at ports, inland ports and distriparks, the ability to reduce goods
distribution problems, the advantages for goods transportation and distribution system by using
intermodal freight transport terminal in Malaysia, the priority of intermodal freight transport
terminal elements and the types of intermodal freight transport terminal elements that should be
provided at ports, inland ports and distriparks in Malaysia.

The data analysis techniques to analyse the data involved inferential statistical tests. Statistical
inference enabled the researcher to make assumptions about respondents by using multiple
regression analysis. This analysis enables the researcher measured two variables, namely dependent
variable (intermodal freight transport terminal performance) and independent variables (physical
aspects, core-on site activities and core on site services). Basically, this technique was used to test
whether factors generated have a significant impact between variables. The multiple regression
analysis value that would be appropriate was the guide to accept the significant between
independent and dependent variables. The critical value of multiple regression analysis also was the
guide to determine the level of mutual relationship between the variables that were studied.
Significant level (a) was set at the level of 0.05. Statistic was used to measure the strength of the
relationship between variables where the value approaching 0 indicates a strong relationship and the
value above 0.05 shows that there is no significant among the variables.

Analysis and Findings

egression results shown the three independent variables which were represented by physical
element, core-on site activity elements and core-on site service elements toward goods
transportation and distribution system performance in Peninsular Malaysia as shown in table 2.0.
Table 2.0 also shows a summary of four independent variables output model that go into the
regression model R (.888), where it's a correlation between the three variables and constant
independent variables. After all of the correlations and the three variables measured, the R squared
was .789. This means there were 78.9% of the variation in the dependent variable were explained by
3 independent variables and the balance 21.1% were the other factors does not include into the
model.
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Table 2.0: Regression Analysis for Goods Transportation and Distribution System Performance at
Intermodal Freight Transport Terminals Malaysia Model Summary

R .888
R Square .789
Adjusted R Square .785
Std. Error of the Estimate .19120

Based on ANOVA table 3.0, the statistic F was 210.844 and it’s P-value was <0.001 which was less
than 0.05. As a result 78.9% of the three independent variables will affect the dependent variable.

Table 3.0: Regression Analysis for Goods Transportation and Distribution System Performance at
Intermodal Freight Transport Terminals in Malaysia ANOVA Result

Model Sum of Df Mean F Sig
squares square
Regression 23.123 3 7.708 210.844 .000(a)
Residual 6.178 169 .037
Total 29.301 172

Table 4.0 shows three important independent variables which were explained by goods distribution
system performance. Based on Beta for the physical element, we can see the value of Beta was .425,
that shows a positive value between the physical element and goods distribution system
performance and have significant influence at <0.001 level. Beta values for core-on site activities was
.284, it’s also showing a positive value between the core-on site activities and goods distribution
system performance with significant influence at <0.001 level. Besides, Beta values for core-on site
services was .201 which also shows a positive relationship between core-on site services and goods
distribution system performance with significant influence at <0.001 level.

Table 4.0: Regression Analysis for Goods Transportation and Distribution System Performance at
Intermodal Freight Transport Terminals in Malaysia T Test Result

Model Unstandardized Standardized sig
Coefficients Coefficients
B Std. Beta t
Error

Constant .340 .130 2.607 .010
Core-on Site Activities .284 .067 .289 4,218 .000
Core-on Site Services .201 .055 221 3.631 .000
The Physical Elements 425 .056 451 7.615 .000
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These findings showed that the physical elements, core-on site activities and core-on site services
affect goods distribution system performance for the intermodal freight transport terminal in
Malaysia following the significant aspect. The first aspect was physical aspects (Beta = .425), second
was core-on site activities (Beta = .284) and the third was the aspect of core-on site services
(Beta=.201). This means that the physical aspects are the most important element followed by core-
on site activities and core-on site services elements which determined the goods distribution system
performance at intermodal freight transport terminals in Malaysia.

Conclusion

This study seeks to examine the relationship between the independent variables and the dependent
variables of freight terminal in Malaysia. From the analysis that has been carried out, there are three
elements used and tested. First the researcher tested whether the goods distribution system
performance is affected by the physical elements of intermodal freight transport terminal, second
the researcher tested whether goods distribution system performance is affected by intermodal
freight transport terminal core-on site activities and the third element the researcher tested whether
goods distribution logistics system performance is influenced by intermodal freight transport
terminal core-on site services element. As a result, this study found out that the intermodal freight
transport terminal physical element, core-on site activities and core-on site services influenced goods
distribution system performance that referred to correlation analysis which was carried out at
intermodal freight transport terminals in Malaysia. Beta for physical elements, core-on site service
elements and core-on site activities elements showed a positive relationship between the three
elements and goods distribution system performance and it has significant influence. The study also
gives a very clear finding that the physical elements, core-on site activities and core-on site services
affect goods distribution system performance following sequence. The first is physical elements,
second is core-on site activity elements and the third is core-on site service elements. This means
that the physical elements are the most important element followed by core-on site activities and
core-on site services who will determine the goods distribution system performance at intermodal
freight transport terminals in Malaysia.
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