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1. Introduction

Business operations in an era where needs of customers are varied and unlimited, consumers have more bargaining power
than manufacturers do. Businesses are putting their efforts on developing and improving operational processes to reduce
their operational costs and to maximize profitability. The use of tools and different strategies to help operating activities to
reduce logistics costs (Han & Wang, 2021) is one of the methods they use to achieve their goal since the logistics costs are
a major factor inherent in all business activities (Zwelakhe, 2020; Marcin et al., 2016). Presently, logistics systems are
connected with a wide variety of information technology enabling us to quickly respond to sales and control inventory
storage well. Any business that has a good transportation system or logistics will result in advantages over competitors as
well as customers’ satisfaction (Sakhapov et al., 2018; Chaghooshi et al., 2015). Logistics management is an integral part
of a supply chain process that can help planning; supporting; efficiently controlling the flow of raw materials and goods;
and holding storage of the products, services, and anything related to information from the beginning to the end to meet the
needs of customers (Council of Supply Chain Management Professional, 2020). The first priority of logistics management
in business systems is to benefit from time and space or to create values by bringing products to the place of needs i.e.
bringing the products with the right form, quality, quantity, and costs, from the right place to another (Havenga, 2018). A
systematic and efficient management of logistics can, therefore, help to reduce costs and increase profitability for the
organization in the long run (Thanasit, 2016). According to a survey conducted by Armstrong & Associates, the global
average proportion of logistics costs to GDP of all countries around the world was 10.7% with Africa contributing the
highest at 14.6% while North America positioning the lowest at 8.4% (Armstrong & Associates, 2020). As for Thailand,
the proportion of logistics costs to GDP was 15.0% which was higher than the global average and higher than those in every
continent (See Fig. 1.). This, therefore, becomes an issue that is worth studying to find the guidelines to reduce logistics
costs in Thailand.
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Fig. 1. Proportion of logistics costs to GDP in 2020
Source : Armstrong & Associates, 2020.

Business operations under the national development policy to Thailand 4.0 resulted in the industrial sector in Thailand
including small, medium, and large enterprises to adjust themselves not only in terms of production process but also delivery
of goods. Thai entrepreneurs recognize the importance of delivering the right products i.e. right quality, quantity, and time
under the appropriate costs. Entreprencurs need to have basic understanding of work processes and the flow of
interconnected systems in order to design the logistics of their own organization to minimize the costs first. Logistics
activity is considered as an activity to help support the connection of the work inside and outside the organization both in
terms of demand and supply (Nivarat, 2018). In general, the principal components of logistics costs are of three types,
namely, transportation cost, inventory holding cost and warehousing cost, and administration cost. Transportation cost may
be defined as the cost of transporting the goods from the origin or the place of production to the destination or the final
consumer whereas inventory holding cost is a total cost of inventory carrying and warehousing. Regarding the administration
cost, it refers to the expenses or administrative cost associated with other logistics activities such as procurement process,
raw materials management, and product demand forecast (see Fig. 2). The proportion of logistics costs varies according to
business types.

Logistics Cost

Inventory Holding Cost

Transportation Cost Inventory Carrying Cost

Administration Cost

Warehousing Cost

Fig. 2. Components of logistics costs
Source : Zanjirani, Nasrin, & Hoda, 2009; Office of the National Economic and Social Development Council, 2020.
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Fig. 3. Thailand logistics costs
Source : Office of the National Economic and Social Development Council, 2020.
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The Office of the National Economic and Social Development Council has analyzed the logistics costs of Thailand from
2014-2019 and found that logistics costs of Thailand tended to increase annually (See Fig. 3). This is in line with Maidan
(2020)’s forecast, that global total logistics costs will continue to grow at an annual growth rate of more than 5% through
year 2023. Cost reduction is considered a very important matter for management because increasing costs means lower
profits. If business costs, or logistics costs in particular can be reduced, business can certainly make more profits. This study
aims to find guidelines to reduce logistics costs of the industrial business sector in order for business to operate for higher
returns.

2. Hypotheses

This study emphasized guidelines to reduce logistics costs in industrial business in 3 components, namely, transportation
cost, inventory holding cost, and administration cost. The hypotheses were set as follows:

Hi: Management factors directly influence freight transport factors.

Transport is an economic activity that causes the movement of goods and services from one place to another at a particular
time as wished to achieve the required utility. In many businesses, transport is considered an important cost affecting the
total costs (Yan & Zhang, 2015). A good management to reduce the expense in this respect is, therefore, needed.

H:: Management factors directly influence inventory holding factors.
Inventory holding is an activity within the workplace where an organization can control the expenses through good
management (Isaac & David, 2020).

Hs: Freight transport factors directly influence inventory holding factors

Inventory holding cost consists of various sub-costs partly arising from transportation, which are obsolescence, damage
costs, shrinkage costs, and relocation costs. Whether they are high or low depends on the efficiency of the transportation
(David, 2015).

3. Research Methods

This study is of a new theory creation type using mixed methodology including qualitative investigation with an in-depth
interview technique, and qualitative one. Three latent variables, namely, transportation cost, inventory holding cost, and
administration cost; and 56 observational variables were set. The population for the qualitative research part was 9 logistics
management specialists. An in-depth interview was used to collect the data. As for the quantitative part, the population was
500 the executives responsible for logistics management of industrial business. The number of samples was set according
to Comrey and Lee’s criterion (Lawrence, Glenn & Guarino, 2017). Multistage sampling technique was employed to obtain
the samples, and an interview was used to collect the quantitative data. The instrument used for collecting quantitative data
was a structural interview form while that used for the qualitative data was a check-list questionnaire with a 5-point rating
scale based on Likert methodology (David & Sutton, 2011). According to the analysis of the Index of Item-Objective
Congruence (IOC) of the 56 observable variables, it was found that their IOC ranged from 0.80 to 1.00. The analysis of the
questionnaire with Cronbach’s alpha coefficient and corrected item-total correlation showed that its reliability and
discrimination were .991 and 0.59-0.95 respectively. Descriptive, referential, and multivariate statistics were applied to develop
a structural equations model (SEM) using SPSS and AMOS software. The 4 criteria set for evaluating the data-model fit
(Arbuckle, 2011): were (1) Chi-square Probability Level > .05, (2) Relative Chi-square < 3, (3) Goodness of fit Index > .90,
and (4) Root Mean Square Error of Approximation < .08.

4. Research Results

The analysis of the significance level of guidelines for reducing logistics costs in industrial business sector after the
structural equations model was modified showed that 19 observational variables could be used. Their means were ranged
from 3.77-4.11 as shown in Table 1.

The analysis of the developed structural equations model after being modified showed that it was consistent with the
empirical data. The values of its Chi-square Probability Level, Relative Chi-square, Goodness of fit Index, and Root Mean
Square Error of Approximation were 0.082, 1.165, 0.964, and 0.018 respectively. The hypothesis testing at the level of
significance at 0.001 proved that all hypotheses set were true, i.e. Management cost factors directly influenced those factors
related to freight transport and inventory holding costs. Their regression weights were 0.79 and 0.40. The factors related to
freight transport costs directly influenced those concerning inventory holding costs. Its regression weight was 0.55 as shown
in Fig. 4 and Table 2.



670

Table 1
Mean and Standard deviation of each guideline for reducing logistics costs in industrial business sector
Abbreviation Guidelines for reducing logistics costs in industrial business sector Mean S.D.
Transportation costs
TC1 Calculate the size and weight of the goods to fit in the transportation cycle. 4.11 0.79
TC2 Use milk run transportation system and arrange to receive raw materials at the precise time. 3.86 0.96
TC3 Establish a distribution center for delivering goods on the same route together. 3.83 0.96
TC4 Have specialists to plan the transportation routes. 3.83 0.95
TC5 Analyze the bottleneck activities in goods transportation process and improve them. 3.89 0.87
TCo6 Hire purchase transportation vehicles instead of purchasing assets to reduce the maintenance expenses. 3.81 0.96
Inventory holding costs
IC1 Use inventory management techniques (ABC Analysis) to classify the goods according to the hierarchy of 3.88 0.84
importance and how to store them.
1C2 Push the inventory to partners to control the storage space in the warehouse. 3.92 0.87
1C3 Use technology such as bar code scanner to record the information of goods entering and leaving the 3.77 0.88
warehouse instead of recording on paper.
1C4 Keep the warehouse clean so that anything unusual or damaged spots can be easily noticed. 3.97 0.83
1C5 Cooperate with raw materials suppliers to deliver goods just in time to reduce the storage costs. 3.95 0.87
1C6 Control inventory using Enterprise Resource Planning system (ERP). 4.00 0.98
Management costs
AC1 Accurately forecast customers’ demand to be used for volume planning of freights and services. 3.94 0.87
AC2 Equip personnel with knowledge and understanding of logistics process in their area of work so that they can 3.95 0.86
be a mechanism to drive organization’s strategies.
AC3 Link the communication system in each organization, both internal and external, to reduce mistakes arising 3.94 0.88
from coordination and information delivery.
AC4 Create a large database (Big data) to store the data for quick usage. 3.90 0.94
ACS Provide the right equipment and use them in a timely manner to facilitate logistics operators. 3.97 0.86
AC6 Manage the risk of exchange rate fluctuation arising from shipping the goods abroad. 3.89 0.89
AC7 Continuously assess logistics performance to be used for further improvement. 3.97 0.85
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Fig. 4. A structural equations model of guidelines to reduce logistics costs in industrial business

Table 2
The statistics values of the developed model after being modified
Variable Standardized Estimates R’ Variance C.R P
Administration Cost
Transportation Cost 0.79 0.629 0.077 11.532 SR
Inventory Holding Cost 0.40 0.827 0.065 6.190 *kE
Transportation Cost
Inventory Holding Cost 0.55 0.827 0.065 7.106 ok

*** at a statistical significance level of 0.001

The analysis of the direct, indirect, and total effects of the model after being modified revealed that management costs, as
a whole, directly influenced the factors related to inventory costs the most. Its total effect value was 0.83 as shown in Table

3.
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Table 3
The values of the direct, indirect, and total effects between the variables
Variable Direct Effect Indirect Effect Total Effect
Administration Cost
Transportation Cost 0.79 - 0.79
Inventory Holding Cost 0.40 0.43 0.83
Transportation Cost
Inventory Holding Cost 0.55 - 0.55

The results of analysis of the relationship between the variables with bivariate correlation method after the model was
modified disclosed that 171 pairs of variables were related with each other at the statistical significance level of 0.001. The
pair of variable AC2; equip personnel with knowledge and understanding of logistics process in their area of work so that
they can be a mechanism to drive organization’s strategies, and variable AC 3; Link the communication system in each
organization, both internal and external, to reduce mistakes arising from coordination and information delivery, had a high
relationship with the value of 0.727. as shown in Table 4 below.

Table 4
Variables’ relationship values obtained after the model was modified with bivariate correlation analysis

TCl TC2 TC3 TC4 TC5 TC6 ICI IC2 IC3 IC4 IC5 IC6 ACl AC2 AC3 AC4 AC5 AC6 ACT
TC1 1.000
TC2 .414™" 1.000
TC3 .359™" 472" 1.000
TC4 .345™" 391" 451" 1.000
TC5 366" .532" .451™ .434™ 1.000
TC6 .368™" .388" 382" 362" .434™" 1.000
IC1 .383™" .428™" 448™ 410" .432™" 341™ 1.000
IC2 .409™" 4117 370 .350™" .413™" .320™ .547"" 1.000
IC3 247" 326™ 387" 316™ 364 279" 462" 407" 1.000
IC4 .408™" 407" 385™ .360™" .449™" 360" .519"" .504™" .328™" 1.000
IC5 354" 455" 405™" 354™ 4317 380™" 467" .442™" 4217 484 1.000
IC6 .338™" 491" 429™" 383" 470" .393™" 538" .485™" 472" 487" .528™" 1.000
ACI1 348" 465™ 400™" 352" .504™" 356" 488" .444™" 360" 447" .537°"" 505" 1.000
AC2 .405™ 492" 422" 403" 5017 387" 501" 456" 4217 468" .523™" 516™" .654™" 1.000
AC3 396™ 469" 399™" 349" 467" 398" 493" 467 4017 4627 5237 5227 685" .727° 1.000
AC4 391" 467" 446™" 375" 5057 386™" 482" .507°" 4017 475" 527" 554" 6617 669" 674" 1.000
AC5 386™" 447" 368" 334" 488™" 365" 469" 448" 397" 436" 5067 467 64277 70477 6717 639" 1.000
AC6 .376™ 439" 397" 374" 456" 386" 4717 459" 401" 470" 474" 499" 604™ 664" 648" 6137 .636™" 1.000
AC7 388" 429™" 416™" .389™" 471" 3617 .512"" 463" 4017 488" .530™" .519™" .682"" .679™" .659™" .681""" .688™" .675"" 1.000
*%* at statistical significance level of 0.001

5. Discussion

According to the finding, calculating the size and weight of the goods to fit in the transportation cycle was found the most
important guideline to reduce logistics costs in the industrial business sector. This was in line with the study of Radovic, et al
(2018) who mentioned that transport was the most important logistics activity and it cost the highest. It is necessary that the
dimensions and weight of each shipment meet the transport cycle. Although, presently, the trading is easier and more
convenient, and the payment can be made through an online platform, the process of delivering the goods from the seller to
the purchaser still has to rely on transportation (Hu et al., 2016). Calculating the dimensions and weight of the cargo in
order to reorder and free up more space for delivering more goods to customers can help lower transportation costs
(Thanasit, 2016). Entrepreneurs must, however, not forget to consider some other factors too, such as transportation route
planning, cargo insurance during transportation, adopting technology for tracking goods and shipping, as well as
establishing a distribution center for delivering goods on the same route together.

Controlling inventory with the Enterprise Resource Planning system (ERP) was found in this study as the most important
guideline to reduce the inventory holding costs. This was consistent with the study by Ignatio and Charles (2016) who found
that for organizational management to be more effective, many businesses incorporated information technology systems
into their business processes by putting the information in the warehouse and in other departments into the same database
for sharing in the organization. Technology most recognized is Enterprise Resource Planning system (ERP). When industrial
business has a good inventory management system, it will result in the lowest total logistics costs (Lambert, Stock, Ellram,
& Grant, 2006).

The guideline, linking logistics information communication systems together is an activity, was found to have a relationship
with the one that read equipping personnel with knowledge and understanding of logistics processes in their area of work
so that they can be a mechanism to drive organization’s strategies. This is so because nowadays the trend of ordering
products online is likely to increase steadily. This requires a communication system as one of the key foundations for online
trading to be effective (He et al., 2020). A link between manufacturers, wholesalers, retailers, and consumers must be
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established in a harmonious manner. It is, therefore, necessary for personnel to be equipped with various skills, especially,
the one concerning digital technology. Industrial entrepreneurs have, as a whole and worldwide, have started to adjust
themselves by investing in technology that helps create new experiences for service users, such as creating smart warehouses
that connect the robots’ working systems together (van Geest et al., 2021). There have been command connection systems
for end-to-end logistics processes worldwide. Since these systems require good information communication, logistics
personnel must develop themselves to be ready for growth in the same direction.

Logistics management is the factor affecting the cost of inventory holding the most as inventory storage is the necessity
for establishments to smoothly facilitate manufacturing or sales. However, having too much inventory may cause the
problems of high storage costs, products deteriorated or obsolete, and cost sunk all of which lead to the loss of opportunity
to use the money in other areas. On the other hand, too little inventory can result in shortage of products causing interruption
of both manufacturing and sales as well as the loss of opportunity to sell the products to customers (Sebatjane & Adetunji,
2021). Therefore, for logistics management to be efficient maintaining quality of inventory with appropriate quantity is
required (Zhu, 2018).

6. Suggestions

For product arrangement to be more efficient, organizations can choose an application to calculate the dimensions and
weight of goods to help manage loading in containers, trucks, or pallets to fit the transportation cycle. Apart from this,
business has to realize the importance of in-time delivery, the right number and quality of goods as well.

At present, fierce competitive business practices cannot keep the business running smoothly. Therefore, in addition to
industrial business entrepreneurs having to set up a logistics system with raw material suppliers, they should also focus on
building cooperation among entrepreneurs who are competitors in the same industry. Such a strong bond and network will
lead to a logistics system based on the sharing economy concept to reduce logistics costs such as by sharing space in
warehouses, helping transport goods going in the same route etc. Cooperation creation among entrepreneurs can lead to
new business relationships in the form of co-opetition resulting in further market expansion.

A systemic logistics cost reduction should begin with both short-term and long-term strategic planning to be used for
directing the operations, providing adequate resources, as well as finding proper management methods. Continuously
monitoring and evaluating is also very important and cannot not be ignored. Entrepreneurs should bear in mind, when
planning, that the relationship across supply chains in terms of freight transportation, inventory storage, and management,
must be taken into account. Modern tools and technology should be provided to facilitate timely decision-making that
always relies on accurate and up-to-date information to catch up with changing situations at all times.

The advancement of technology plays a very important role in development of logistics work in industrial business. In the
near future, the growth of industry with advanced technology in manufacturing processes will certainly be seen. Therefore,
the people involved both in private and public sectors need to formulate policies and promote logistics development to
support industry growth with logistics management in harmony with each other. Information flow link, demand predictive,
and automated warehouse management with a software system should be provided to reduce inventory costs. In addition,
the use of modern robot technology is recommended so as to increase the efficiency of logistics work to meet the society
changing into the digital economy one. All of these suggestions are expected to lead to the ability of national and global
competition.

References

Arbuckle, J. L. (2011). IBM SPSS Amos 20 User’s Guide. New York : IBM.

Armstrong &  Associates. (2020). Global Logistics Costs. Retrieved October 7, 2020, from
https://www.3plogistics.com/3pl-market-info-resources/3pl-market-information/global-3pl-market-size-estimates.

Chaghooshi, A. J., Soltani-Neshan, M., & Moradi-Moghadam, M. (2015). Canonical correlation analysis between supply
chain quality management and competitive advantages. Foundations of Management, 7(1), 83.

Council of Supply Chain Management Professional. (2020). Definitions of Supply Chain Management. Retrieved October
10, 2020, from https://cscmp.org/

David, F. R. (2015). Distribution Planning and Control: Managing in the Era of Supply Chain Management (3 rd. ed.).
New York: Springer.

David, M., & Sutton, C. D. (2011). Social Research an Introduction. 2" ed., New York: SAGE.

Han, C., & Wang, Q. (2021). Research on commercial logistics inventory forecasting system based on neural network.
Neural Computing and Applications, 33(2), 691-706.

Havenga, J. H. (2018). Logistics and the future: The rise of macrologistics. Journal of Transport and Supply Chain
Management, 12(1), 1-10.

He, P., He, Y., & Xu, H. (2020). Buy-online-and-deliver-from-store strategy for a dual-channel supply chain considering
retailer’s location advantage. Transportation Research Part E: Logistics and Transportation Review, 144, 102127.



S. Wantanakomol /Uncertain Supply Chain Management 9 (2021) 673

Hu, M., Huang, F., Hou, H., Chen, Y., & Bulysheva, L. (2016). Customized Logistics Service and Online Shoppers’
Satisfaction: An Empirical Study. Internet Research, 26(2), 484-497.

Madanhire, I., & Mbohwa, C. (2016). Enterprise resource planning (ERP) in improving operational efficiency: Case study.
Procedia CIRP, 40, 225-229.

Isaac, K. Y., & David, A. (2020). The Effectiveness of Inventory and Stores Management on Turnover Performance of
Central Medical Stores. African Journal of Procurement, Logistics & Supply Chain Management, 2(3), 1-20.

Lambert, D., Stock, J. R., Ellram, L. M., & Grant, D. (2006). Fundamentals of Logistics Management: First European
Edition. New York: McGraw-Hill.

Lawrence, S. M., Glenn, G., & Guarino, A.J. (2017). Applied Multivariate Research: Design and Interpretation (3 rd. ed.).
Singapore: SAGE Publications.

Maiden, T. (2020). How Big Is the Logistics Industry. FreightWaves. Available online: https://www. freightwaves.
com/news/how-big-is-the-logistics-industry.

Marcin, S., Sylwia, 1.-S., Wioletta, S., & Izabela, T. (2016). Identification and Measurement of Logistics Cost Parameters
in the Company. International Conference Green Cities - Green Logistics for Greener Cities, 2-3 March 2016, 490-497.

Nivarat, W., & Valaya, A. (2018). Logistics Cost Management for SME’s Entrepreneur in Thailand. Logistics Cost
Management for SME’s Entrepreneur in Thailand, 8(2), 197-213.

Office of the National Economic and Social Development Council. (2020). Thailand’s Logistics Report 2019. Logistics
trends 2019, 2(1).

Radovié, D., Stevi¢, Z., Pamudar, D., Zavadskas, E. K., Badi, L., Antucheviiene, J., & Turskis, Z. (2018). Measuring
performance in transportation companies in developing countries: a novel rough ARAS model. Symmetry, 10(10), 434.

Sakhapov, R. L., Nikolaeva, R. V., Gatiyatullin, M. H., & Makhmutov, M. M. (2018). Modelling of Regional Transport
and Logistics Systems. Kazan. International Conference on Mathematical Modelling in Physical Sciences.

Sebatjane, M., & Adetunji, O. (2021). Optimal lot-sizing and shipment decisions in a three-echelon supply chain for growing
items with inventory level-and expiration date-dependent demand. Applied Mathematical Modelling, 90, 1204-1225.

Thanasit, N. (2016). Logistics Cost Management. Kamphaeng Phet Rajabhat University National Conference, 468-476.

van Geest, M., Tekinerdogan, B., & Catal, C. (2021). Design of a reference architecture for developing smart warehouses
in industry 4.0. Computers in Industry, 124, 103343.

Yan, Q., & Zhang, Q. (2015). The optimization of transportation costs in logistics enterprises with time-window constraints.
Discrete Dynamics in Nature and Society, 2015.

Zhu, D. (2018). IOT and big data based cooperative logistical delivery scheduling method and cloud robot system. Future
Generation Computer Systems, 86, 709-715.

Zwelakhe, M. M. (2020). The Role of Logistics in Enhancing Competitive Advantage in Global Logistics Organization.
United States: ProQuest.



674

© 2021 by the authors; licensee Growing Science, Canada. This is an open access
article distributed under the terms and conditions of the Creative Commons Attribution

(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).




