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Abstract

Purpose of the study: The paper tries to model dynamic interactions of factors that contribute to the logistics center
building. Conducting the desk review and expert consultation, the causality of the factors is systemized in a form of Causal
Loop Diagram using the System Dynamics approach.

Methodology: System Dynamics (SD) is an approach for studying interlinked behaviors within a system and reflects the
interactions of feedback loops. Compared to other approaches, SD demonstrates the real world by using factors and stocks
for components and feedback loops for inter-relationships among them. SD model qualitatively illustrates the causal
relationship among factors that influence the building of the logistics center.

Main Findings: A combination of four different sub-systems, using a questionnaire survey conducted with logistics
service users and providers to sort out the high scored factors. Besides, the survey also helps to study the practical
conditions and characteristics in showing the demand, the trend, and the development of logistics centers in Vietnam.

Applications of this study: Logistics centers (LCs) can be considered as a depot for vehicles where drivers and managers
of vehicles are supposed to maintain, repair vehicles, and adjust vehicle operation schedules.

Novelty/Originality of this study: As defined by the scope of the project, the SD model provides a qualitative
demonstration of the interaction among factors. The built model gives a systematic insight into how factors link to each
other.

Keywords: Logistics Centers, Influencing Factors, System Dynamics Model, Causal Loop Diagram, South East Region.
INTRODUCTION

The term “logistics center” (LC) has become prevalent around the world in the context of globalization, technological
development, accelerating cross-border connectivity among countries and competitive optimization solutions among
enterprises (Ruina, Zhong, Peiyong, & Haobin, 2019). Though, there is not yet a consensus definition of LC among
countries. Particularly, it is called “freight villages” in the UK, “Plate Forme Logistique” in France, “Interporto” in Italy
and “Transport center” in Denmark. “Logistics center” is popular in Japan, Singapore, China and the US (Lagorio, Pinto
& Golini, 2016) (Yang, Song, Shen, Ghuktomova, & Xu, 2017).

The most common and widely accepted among researchers, which is defined by Europlatforms (European Association of
Freight Villages), an LC must be a location that activities related to transport, logistics, distribution of domestic and
international commaodity implemented by different actors. They can be cargo owners or users of a facility such as a
warehouse, office, marshaling area, etc (Supply et al., 2019). There is a crucial attribute of an LC to have facility and
equipment and to be connected to different transport modes like railway, road, sea, inland waterway and airway (Kumar
Singh, & Kumar, 2018). Reviewing other studies, LC can be comprehensively defined as a major system of area and
international macro logistics system participating in commodity flows by logistics chain and LC is a connecting point
between many transport modes and concentration of commaodity flows distribution (Schliwa, Armitage, Aziz, Evans, &
Rhoades, 2015) _(Xia et al., 2017) (Hou, Peng, & Cai, 2017). Services are provided at an LC including demand forecasting,
purchasing, production planning, manufacturing inventory, warehousing, material handling, packaging, order processing,
customers service, preparation of commercial and customs documents, reception of export licenses, insurance, and so on

(Yu & Wu, 2017).

One of the popular case studies of LC is the one in Bremen (Germany), which is founded in 1985. In the center, the
transport network is provided in high-quality standards with the port model, intermodal transport, and railway. However,
this center is then be assessed with some drawbacks, such as lack of land available for future development due to its
closeness to residential are (Pratiwi & Furusho, 2019). Besides, a high rent price is also a challenge for service provider
companies in the center. Another case study is the Singapore logistics center (Hidayati, Karim, Hagimin, Salleh, & Harun,
2019)._Singapore port is connected with 600 other ports in 123 nations with the support of 200 shipping lines (Montwitt,
2016)._This center has become a favorable destination for companies in various sectors, such as AAvaya, Diageo, Dell,
Hewlett Packard, Infineon, LVMH, Novartis, ON S banucter, Panasonic, Siemens with the provision of 3PL services,
ranging from air transport, customs clearance, sea transport, warehousing, customized logistics solutions or value-added
services (Qaiser, Ahmed, Sykora, Choudhary, & Simpson, 2017) (Aparna & Ramakrishna, 2018).
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In the context of Vietnam, logistics is a rising star in the country thanks to its contribution to the economy and the notion of
becoming prevalent among people awareness during the last decades (Fan, Wang, & Kang, 2018). According to the
Logistics Performance Index (LPI) in 2018 published by the World Bank, Vietnam ranked 39 out of the 160 investigated
countries. Among emerging demands, that of building a logistics center for Ho Chi Minh city and its vicinity becomes a
mission of the city and administrative ministry in charge — Ministry of Industry and Trade, Vietnam. The Decision
200/QD-TTg endorsed by Prime Minister on February 14, 2017, raises the importance of an action plan for improvement
of competitiveness and development of Vietnam’s logistics services by 2025 (Zainal & Jeevan, 2019). The decision asserts
that logistics plays a role as an important service sector of the national economy, helps connect and foster social-economic
development of the whole country as well as provinces and improves the competitive ability of the economy (Nguyen &
Sarker, 2018).

Developing logistics service brings to us highly added value, intensive support to manufacturing, import-export and trading
sector, develop transport and information technology infrastructure, facilitate the country’s strategic location in order to be
an important logistics hub in the region (J Jeevan, Salleh, Loke, & Saharuddin, 2017). Therefore, the government supports
and creates incentives to boost the competitiveness and logistics service of the country (Sivaraja, Sakthivel, & Warke,
2018). Based on that approach, six missions are proposed including improving policy and laws related to logistics service,
improving logistics infrastructure, improve the ability of enterprise ability and service quality, developing logistics service
market, educating and improving awareness and quality of logistics human resources (Yoon & Doan, 2018).

Besides, The Decision 1012/QD-TTg by Prime Minister about the development plan for building a logistics center system
in Vietnam until 2020, vision 2030 (M. Li, 2016). The official Vietnam Logistics Report 2018 of Ministry of Industry and
Trade realized some existing barriers of developing LC In Vietnam, including (1) lack of LC at national level and the term
LC is not clearly defined in Vietnam’s context; (2) the role of the government in managing LC type | and Il is not well
defined, lack of policy and regulations regarding developing LC; (3) ability of providing services, competitiveness and
logistics connectivity between Vietnam and region is still limited; (4) system of criteria to classify LC is not well defined
and statistical data about LC is not synchronous (Gligor, Tan, & Nguyen, 2018).

In response to the action plan of the government, the research aims to propose an analytical framework for considering
important factors that contribute to the development of the logistics center in Vietnam using the System Dynamics (SD)
approach (Gobinath, Senthilkumar, & Beemkumar, 2018). This approach is based on observing the development of LC as
a system and attempts to model influencing factors relating to the development. Reviewing the SD approach from
literature, our world is full of systems in which components or participants are connected to each other (Dinh & Im, 2016).
Any changes, which can be in number or attribute, of a component will result in changes in other ones and the whole
system as well. According to (Golroudbary & Zahraee, 2015), System Dynamics (SD) examines factors within a system
and their connections and provides researchers with a visual illustration and analysis framework of the structure or
dynamics of a system (Noorul, RAHMAN & Noor Apandi OSNIN, Rudiah MD HANAFIAH, Mohd Rahimi ABDUL
HALIM, Shahriman ABDUL HAMIDc, 2019). A causal loop diagram (CLD) is one among tools in SD theory and it
shows the reason-result relationship among factors within the system (Acharya, Nanda, Panda, & Acharya, 2018). For
modeling, the terms such as feedback, arrow, polarity, variables, delays, and feedback loop are mentioned in CLD when
discussing on system thinking. Variables might be in forms of nouns or noun phrases, arrows used for illustrating mutual
effects between variables are called feedback or causality (Qu et al., 2017).

There are two types of feedback among factors, those moving in the same trend and reverse trend. The former means an
increase in factor A leads to the same trend in factor B, e.g. the interest rate of a bank and the saving in an account.
Regarding the latter, factors that have a reverse relation showing an increase in factor A leads to a decrease in factor B.
Take the number of population and air quality in a city as an example. When variables and arrows create a feedback loop
in the form of a closed circle, it contains an odd number of (-) causal links and is called Negative or Balancing. If there is
an even number of minus polarity (-) or not at all, the loop is called Positive or Reinforcing loop. (Achachlouei & Hilty,
2015) suggests having a qualitative analysis is then required for a comprehensive view of the problem and coming up with
ideas for solutions.

Thus the paper tries to model dynamic interactions of factors that contribute to the logistics center building. Conducting the
desk review and expert consultation, the causality of the factors is systemized in a form of Causal Loop Diagram using the
System Dynamics approach.

METHODOLOGY

System Dynamics (SD) is an approach for studying interlinked behaviors within a system and reflects the interactions of
feedback loops as well as delays in the system (Luthra & Mangla, 2018). Compared to other approaches, SD demonstrates
the real world by using factors and stocks for components and feedback loops for inter-relationships among them

(Yesilyurt, 2018).

There is a need for building a systematic framework that helps us observe the interaction among factors affecting the
logistics center. Defined by the scope, the aim of this study is to formulate the SD model that qualitatively illustrates the
causal relationship among factors that influence the building of the logistics center (Witkowski, 2017).
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Step 1: Conducting desk review and consult experts for a list of factors related to the construction process of a logistics
center;

Step 2: Conducting a questionnaire-based interview with cargo owners/logistics service users (CO) and logistics service
providers (LSP) for their assessment of important factors together with causality among factors;

Step 3: Using Analogic software to form the causal relation using the result from the previous step.

To form the model, 25 factors which have the highest consensus results from questionnaire and interview with respondents
are then listed below. These factors are grouped into four sub-systems including Criteria of (1) cost of business operation,
(2) customer satisfaction, (3) work attributes, (4) policy — law — economics — social issues. The sub-systems are then
synchronized to build a comprehensive illustration of the interactive system later on (Kamble, Gunasekaran, & Gawankar,
2018).

Survey methodology and sampling frame: The process to do this research followed the steps as indicated in Figure 1. A
questionnaire was designed to collect primary data from both Vietnam logistics service providers (LSPs) and Vietnam
logistics service users — cargo owners in terms of significant issues related to the requirement of a logistics center (Al
Sahlani, & A. Eidan, 2018). Collected data are processed and analyzed by SPSS software. The details of the questionnaire
survey and data analysis are presented in Table 1 (Wang & Nguyen, 2017).

Define the target population

Logistics service providers, Logistics service users

Construct the sampling frame

Non-random sampling (snowball)

Select typé of survey

Design questonnaire purpose of collection)

Conduct the survey

Enter and Analyse data (SPSS)

Analyse the data Present the data

Figure 1: The research processes

Table 1: The detail of the questionnaire survey and data analysis

Items Contents
Survey method Questionnaire survey
Sampling method Non-random sampling (snowball)
Assessment method Quantitative, qualitative
- Yes/No
Types of response format - Multiple choices
- Open-ended
Survey time June-August, 2019

Logistics service users: 39

Logistics service providers: 46

Data processing and analysis tools SPSS (Statistic Package for Social Science)
Cronbach Alpha factor (a):

0.6 <a<0.7: Acceptable

0.7 <a<0.8: Good

0.8<0<1.0,0>0.8: Very good

Number of respondents

Reliability analysis

Source: Ho, Thi Thu Hoa (2019) Research project DT194005 “A research on modeling logistics center connecting to
multimodal transport network — a case applied for Southeast of Vietnam (Ho Chi Minh City and neighboring provinces”.
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RESULTS AND DISCUSSION

Factors influencing logistics center demand

Reviewing research of (Fontes & Freires, 2018; Achachlouei & Hilty, 2015) and consulting experts’ opinion; 32 questions
are selected for survey, of which 25 that are highly agreed and divided into four groups, including cost of business
operation, customer satisfaction, work attributes, policy — law — economics — social issues (see Table 2). Each group plays
roles as sub-systems creating a comprehensive system later on.

Table 2: System of criteria chosen for analysis of their impacts on the formation of logistic center (Qu et al., 2017)

Criteria Evaluation of enterprises (from medium to high)
on impacts of criteria on logistics center
formation

Criteria of cost of business operation

Cost of transport 100.0%

Cost of warehouse 82.6%

Cost of inventory 87.0%

Cost of production 95.2%

Cost of value-added activities 91.0%

Cost of retrieval, recycle and treatment. 65.2%

Cost of information analysis 85.0%

Criteria for customer satisfaction

Customer satisfaction on products’ features 100.0%

Quality of packing 100.0%

Time of meeting demand 91.6%

Price of product or service 95.7%

Convenience 95.7%

Aftersales services 76.3%

Work attributes

Complexity of work 95.7%

Outsourcing 74.0%

Op.tlrmzatlon of the working procedure to improve 95 7%

efficiency

Specialising job 95.5%

Application of sharing economy 72.8%

Policy — law — economics — social issues

Favourable geographical location 78.3%

Support and encourage from authorities 77.3%

Incentives in terms of interest rate and loan 81.9%

Potential for development 100.0%

Human resource 90.9%

The sub-system of business operation factors

This section analyses the first sub-system related to costs. Transport cost and production cost are those are influenced by
other costs. An increase in fuel cost leads to a similar trend in the mentioned ones. When the waiting time increases,
transport and warehousing cost increase together with the operation (Bukova, Brumercikova, Cerna, & Drozdziel, 2018).
In order to reduce the transport cost, a common solution that enterprise interviewers answered is outsourcing the trucking
crew. This helps them to save the investment budget; whereas, trucking partners are able to utilize vehicles and tackle
idling time with their driver-partner network. As an increase in production cost reduces competitiveness, the consumption
rate decreases (Golroudbary & Zahraee, 2015). Cost related to value-added activities rises in correlation with the
consumption rate because the number of products needs to be processed before delivery increases (Barata, Rupino Da
Cunha, & Stal, 2018). Among the costs, that related to information processing is intensively connected to other ones within
a business operation (Figure 2) (Sivaraja et al., 2018).

The sub-system of customer satisfaction factors

There are a number of factors that contribute to the satisfactory level of customers (Zhang, Jiang, Hu, & Pan, 2017). As
survey results, the most influencing factor is timeliness. In order to meet customer’s requirements of on-time delivery, the
company is likely to increase transport and warehouse cost, as this time the operation is not cost-centered but customer-
centered (Figure 3)(Garza-Reyes, Villarreal, Kumar, & Molina Ruiz, 2016).
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Figure 2: The sub-system of operation cost (Huber, Klauenberg, & Thaller, 2015)
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Figure 3: The sub-system of customer satisfaction (red arrows) (Kaewunruen, Sussman, & Matsumoto, 2016)

By sending out more couriers for meeting timelines, recruiting more personnel and stocking more products for the desire of
availability enhancement of distribution network (Jagan Jeevan, M.R, A.H, G.K, & T.M.H, 2018). Among those logistics
activities, warehouse cost connects remarkably with the satisfaction of customers as an increase in the time of checking

and screening, labelling and packaging products carefully before delivery.

The sub-system of work attributes factors
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Figure 4: The sub-system of task attributes (marine arrows) (Panigrahi, Kar, Fen, Hoe, & Wong, 2018)

Optimization of operation in firms will lead to a reduction of a bunch of logistics costs. The higher the level of
optimization is, the lower costs are (Salleh, Alias, Jeevan, Hanafiah, & Ngah, 2019). The more complex work procedure
leads to higher production costs due to higher demand in the workforce, machines, fuel, materials as well as time
consumption. The complexity of work also raises the need for outsourcing a number of activities, then leads to a better
specialization level of the enterprise. Aiming to optimize the working procedure, logistics companies tent to outsourcing
tasks to partner ones because the latter is likely to have a higher concentration of task achievement and specialization in a
particular number of serviced tasks, such as trucking, customs clearance or customs declaration (Chen, Tabssum, &
Nguyen, 2019). The need for outsourcing enterprises’ activities creates the aspiration of having a logistics center to meet
the need (Figure 4).

The sub-system of policy — law — social economics factors

The formation of a logistics center is not only affected by the social need (need from logistics service providers and user
companies) but also other social economics has driven factors such as the future potential for development, supports, and
subsidies from the government and financial organization. In the context of Vietnam, the government supports and highly
appreciates the development of the logistics sector (Figure 5) (Yagiong, Lei, LEE, & Xin, 2018). To be specific, Decree
163/2017/ND-CP for logistics service business and Directive No. 21/CT-TTg about implementing solutions for reducing
logistics costs and effective connection of transport infrastructure are among legal documents expressing the political will
of the government to support logistics center (Hazen & Ellinger, 2019).
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Figure 5: The sub-system of policy -law-social-economics (green arrows) (Panigrahi et al., 2018)
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Also, supports with a soft loan from banks as observed in the market are among the financial aspects required to make the
logistics center possible (Quandt, Beinke, Ait-Alla, & Freitag, 2017). Besides, a good location is also a factor impacting
the formation of the logistics center (Guo, Shen, Choi, & Jung, 2017). In the context of Vietnam, provinces, and cities like
Ba Ria-Vung Tau, Da Nang or Hai Phong can make the most of their favorable geographical conditions for developing
logistics sectors, serve industrial zones and support the other provinces in their vicinity (Figure 6) (Rahman, Saharuddin, &
Rasdi, 2014).

Dam; isticsCantra FavourablsGangraphicallacation

elopmantPotential

SuppertsFromFinandalGraankations

Figure 6: System Dynamics of influencing factors for a logistics center

In addition to that, the SD approach is also utilized for analyzing the influence of the multimodal network on the operation
of a logistics center (Y. Li et al., 2018).

Table 3: Criteria system for evaluating the influence of multi-modal transport network on the operation of LC

Criteria The average score of companies
Multi-modal transport

Number of modes connecting to the center 100%
Distance from LC to transport modes 100%
Connecting the ability of LC to transport nodes and 98%
market

Infrastructure condition of transport modes 82%
Policy related to transport modes 65%
Transport operation efficiency of LC

Transport time 92%
Quality and safety of the products 81%
The diversity of transport service 96%
Transport flow among modes 60%

Connectivity ~ between  manufacturing and 58%
consumption
Transport cost 98%

Source: survey results
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Figure 7: Relations between multimodal transport and LC

Figure 8 demonstrates causal relationships among factors (listed in Table 4) related to multimodal transport that needs to
take into consideration for defining a location for LC. Regarding the connectivity, two important factors are a number of
modes and the distance from each mode connecting to the center (Heydari, Govindan, & Jafari, 2017). There are a number
of questions that are raised toward this issue: what are major transport modes serving the center and whether they serve
domestic or import-export products. If the import-export market is the case, cargo is mainly carried via seaway (80%) and
airway (20%). Whereas, road transport is the optimal choice for the domestic market (Athirah, Musa, & Keng, 2019).
Besides, we need to consider the demand for using transport modes of local logistics service companies for the decision-
making process (Alsayah, Hatf, Aboaltabooq, Majeed, & Al-najafy, 2019).
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A <o 0oss
Mdtmodal . =
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Railway [ 14.30%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 9: Current status of using transport services of LSP in SouthEast of Vietnam in 2019
Source: Survey in 2019

As can be seen from Figure 10, the highest demand in road transport is used by 82.9% of responses because of its
flexibility in meeting the demand for supply for production and consumption. It is also an important linkage between other
modes. Sea and air transport are popular modes of transport according to 77.1% and 60% of responses, respectively.
Whereas, inland waterway and railway are not well developed because of lack of investment although their high potentials
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in reducing the burden for road transport, traffic congestion, and transport cost. In fact, the major connection is between
sea-road, sea-inland waterway, sea-rail for domestic goods and import. Logistics service providers combine connections
such as sea-air, air-road, sea-inland waterway — road for exporting goods following suitable season-based tariffs.

The number of transport means contributes to the variety of transport services and the betterment of good flow.
Additionally, customers have more choices with transport services in accordance with their demand, optimize transport
costs and ensure their goods' safety. Connecting distance and ability affect directly to the transport time from the LC to
market locations. According to the in-depth interview with logistics service providers, the operation of LC needs to be
ensured by connection to transport nodes like seaports, airports, highway, inland waterways, railway stations, and
production locations in order to supply materials and transport goods to LC for processing before consumption. Therefore,
important factors of LC are closeness to economic areas, consumption areas like industrial zones, distribution areas,
wholesales markets, markets of neighboring countries. Furthermore, there is a need for the connection of LC to the
subsidiary industry to support the operation of LC like pallet production or residential areas for human resource supply.

CONCLUSION

The system gives an insight into how all factors analyzed interconnect together. Once an LC is built, it can contribute
significantly to the reduction of various costs, boost completeness, make the most of the capability of user enterprises, and
create better connection and value for outsourcing service providers. In order to meet the demand of both cargo owner
companies and logistics service providers, there could be a need for significance in the initial investment from the
government and investors.

THE IMPLICATIONS OF THIS STUDY AND FINDINGS

As defined by the scope of the project, the SD model provides a qualitative demonstration of the interaction among factors.
The built model gives a systematic insight into how factors link to each other. There is no quantitative interaction is taken
into consideration among the factors. Further research is encouraged to take into consideration the quantitative attribute of
causality among factors.
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