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Abstract: The study investigates logistics potential of Thai industry in order to identify gap and needs of
mmprovement if the concept of Logistics 4.0 15 to be adopted. The study uses data from Thailand logistics
scorecard database, comprising of 100 Thai companies, focusing on 5 logistics areas and 23 logistics potential
items. The study reveals gaps of Thai industry to Logistics 4.0 as the data and information sharing 1s limited
and information technology personnel in relation to logistics needs attentions. In addition, based on basic
logistics requirement, Thai industry is weak in terms of logistics responsibility assignment, system for employee
development and evaluation, logistics strategy implementation, logistics activity improvement, inventory
visibility and opportumty costs, logistics cost management, logistics and supply chamn IT capacity building

and collaboration with partners.
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INTRODUCTION

Thailand 13 an industrialized, developing country,
locating in South-East Asia. Thailand is world’s 21th
strongest economy with GDP of 437.8 USD billien.
Thailand also ranked 26th in World Bank’s Ease of Domg
Business Report in 2018 (Mundial, 2017). However,
Thailand 1s ranked 45th in terms of logistics performance
(Arvis et al., 2016). This is preliminarily indicative that
logistics system m Thailand has a big room for
unprovement (Limcharoen et al., 2017).

The 1ssue 1s addressed by Thai government in
transforming Thailand into an Industry 4.0 ecosystem
toward an industrial evolution and digital economy. The
policy drives many mitiatives both nfrastructure, human
resource and organizational improvement and further
expanded to a bigger theme of “Thailand 4.0” (Jones and
Pimdee, 2017; Languepin, 2016). However, the main focus
of this study is the development of logistics system of
Thai industry mn Thailand toward Industry 4.0. The study
mvestigates the logistics potential of Thai industry based
on the database of Logistics Scorecard (I1.SC), developed
by Mimstry of Industry in order to assess and thus,
support any needs in logistics management in Thai
industry (Limcharoen et al., 2017). Currently, there are 100
Thai companies in the database of LSC.

MATERIALS AND METHODS

Industry 4.0 and Logistics 4.0: Industry 4.0 1s a concept
of digital industrial technology, synchronizing physical
and cyber system together. This enables the
manufacturers to value add products fast, flexably and
efficiently. With the use of industrial Internet of Things
(IoT), Cyber-Physical System integration (CPS) and
Artificial Intelligence (AT) it allows industry to achieve
further productivity and lower cost (Rubmann et al., 2015;
Bartodziej, 2016, Hofmann and Rusch, 201; Witkowski,
2017).

Accordingly Logistics 4.0 concepts is growing.
Where the products must be moved, stored, realized
and supplied throughout the needs of mdustty 4.0
industry and supply chain (Maslaric et al., 2016) it is
a challenge 1f Logistics 4.0 can cope with the
developing Industry 4.0 (Akinlar, 201 4; Timm and Lorig,
2013).

Industry 4.0 and Logistics 4.0 in Thailand: Industry 4.0
and Logistics 4.0 have become common terminology for
Thai mdustry. However, there are few companies that
reached the level. Most of the compenies are
multi-national firms, for example, sentury tire (Thailand)
company limited a 182-USD-muillion mvestment of Chinese
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Fig. 1: Logistics scorecard: 5 areas, 23 items

tire manufacturer in Thailand in 2015. The plant is today
the most advanced tire production plant in Thailand with
fully automated and autonomous controlled process with
the capacity of 12 million tires/year (Anoymous, 2016).

There are also Thai compamnies that are implementing
the concept of Industry 4.0 to their production process,
for example, Thai Beverage public compeny limited
(ThaiBev) and oishi group public company limited. Both
companies are in beverage sectors (Fredrickson, 2017)
(Fig. 1).

However, for the rest of the industry in Thailand
which are mostly small sized is it too soon to target
Logistics 4.0. The study aims to identify if Thai industry
is ready for Logistics 4.0. Are there gaps between current
practice and the ideal Logistics 4.0. Hence, the study
mvestigates the potential of 100 Thai compames in terms
of Information Technology (IT) used m their logistics
management. As it 18 the very basic requirement for
Industry 4.0 and Logistics 4.0 that data and mformation 1s
collected, processed and disseminated throughout the
enterprise for necessary decision making, manned or
unmanned. The study also investigates other potential in
terms of logistics if Thai industry well manages their
logistics. The investigation is possible due to the access
of Thai logistics potential database, collected by Ministry
of Industry of Thailand The database comprises of 100
Thai companies.

Logistics potential survey of Thai industry: Ministry of
industty of Thailand by division of logistics has
conducted a survey of Thai mdustry logistics potential
using a self-assessment tool called “Logistics Scorecard
(L.SC)”. The survey was conducted in 2017 on 100 Thai
compames 1n order to reflect Thar mdustry logistics
potential. The mimstry will then use the mformation
from the survey to promote and support any needs in
logistics 1ssues for Thai mdustry (Ramingwong et al.,

2015).

Logistics Scorecard (L.SC): Logistics Scorecard (I.SC) is
a logistics potential assessment tool, based on original
worl by Tolyo Institute of Technology in collaboration
with the Japan Institute of Logistics System (JILS). Tt has
been widely used in Japan and Thailand in order to assess
logistics potential within the company (Yaibuathet et al.,
2017). The self-assessment tool encompasses 23 items
based on 5 fundamental logistics areas, 1.e, (Area 1)
corporate strategy and inter-organization alignment
(Area 2) planming and execution capability (Area 3)
logistics performance (Area 4) IT methods
implementation and (Area 5) external collaboration.

Each assessment item is allocated into a 5-level rating
from 1-5. A detailed description of each level is given with
the 5th level indicated as the best practice for each
item. By which score are based on qualitative evaluation,

and

1609



J. Eng. Applied Sci., 14 (5): 1608-1613, 2019

Table 1: Example of definition of item 1-1: corporate strategy regarding to logistics

ScoreLevel Definition

1 Top executives have not formulated a strategy or policy regarding logistics or supply chain management. None of the departtnent has
responsibility for logistics and supply chain improvement or innovation

2 A department with responsibility for logistics system innovation exists but action is limited to that department. Logistics and supply chain
strategy is not clearly defined. Top management do not actively involve

3 Under leadership of a top executive there is a program for logistics and supply chain mnovation. However, the program does not extend
cormpaity-wide

4 Supported by a clear corporate-level strategy a top executive (Managing Executive Director or above) leads efforts for logistics and supply
chain innovation. The innovation program is making progress

5 Under the CEO’s leadership and a clear corporate strategy there is a company-wide system that supports rapid adaptation of the supply chain

to environmental change

scores of items are defined. The definition of score 1s
given n Table 1. This 1s to minimise biasness of evaluator
and allow the database to be compared forthrightly.

Of interest is current logistics potential of Thai
companies. Whilst areas 1-3 mamly focus on logistics and
supply chain basic competences, area 4 1s the enabling
factor to achieve Logistics 4.0. Area 5, on the other hand,
outreaches the company to external
industrial partners and R&D agencies.

sources, Le.,

Logistics potential of Thai companies: A 100-company
database is taken from a series of data collection by
(Limcharoen et al, 2017). The data collection is from
mdustry  visit, workshop and online self-assessment
website. Tt should be noted that company size ranges from
small to large and industry type varies. The database
then represents overall potential of Thai mdustry.
However, it 1s not statistically conclusive as the sample 1s
rather small.

RESULTS AND DISCUSSION

The following discusses findings from the database.
The inspections are in both general view as the average
score of each area and item as well as the focused view as
the distribution of the score or level m each item. The
following discussed the results.

Tn general, Thai industry scores at the average of
2.93 out of 5. Figure 2 illustrate average score of each area.
It can be seen that the highest score 18 from area 1,
corporate strategy and inter-organization alignment at
3.12. The lowest score is from area 5, external
collaboration at 2.70. The following discusses in detail on
all 5 areas of mterest.

Area 1 corporate strategy and inter-organization
alignment: The area focuses on company strategies
related to logistics and supply chamn management
strategy, including relationship with supplier, customer
and employee. Figure 3 illustrates results from survey.
At discussed before, area 1 corporate strategy and
mter-orgamzation alignment yields the highest score

among 5 areas of interest. Focusing on each item it can be
found that Thai compames pay considerably high
attentions to customer satisfactions (item 1-4) with
average score of 3.59. Moreover, more than 80% of the
compames reached level 3 on tlis item. This 1s
satisfactory. The degree of mformation sharing and
contract terms with customer are also high. The score of
item 1-3 is at 3.16. However, the system for employee
development and evaluation (item 1-5) 1s among the least
at score 2.81.

Area 2 planning and execution capability: The area
focuses on logistics strategy, ie., planmng, assignment
and mmplementation and logistics performance, e.g.,
demand forecasting, logistics planning and adaptability,
inventory  management process
standardization and logistics responsibility assignment.
Figure 4 illustrates results from the survey.

The database is indicative that Thai industiy lacks
logistics responsibility assignment. Tt can be observed
that more than 50% of Thai company on the database are
only mlevel 1 and 2 n item 2-6. It yields an average score
as less as 253 Also, item 2-1, logistics strategy
implementation 1s also as low as 2.76. Almost half of the
data also lies on level 1 and 2. On the other hand, Thai
industty 18 doing well on process standardization.
Average scores of item 2-5is 3.25.

and  control,

Area 3 logistics performance: The area focuses on
logistics performance and related activities, 1e.,
logistics activity improvement, inventory turnover and
cash-to-cash cycle time, customer lead time and load
efficiency, delivery performance and quality, inventory
visibility and opportunity costs, environmental activities
and logistics cost management. Figure 5 illustrates results
from the survey.

The database shows that Thai mdustry lacks
wnventory visibility and opportunity cost. The score of
item 3-5 i3 at 2.57. The logistics activity improvement
(item 3-1) and logistics cost management (item 3-7) are
also among the weaknesses, scormng at 2.61 and 2.66,
consecutively. More than 50% of Thai comparnies lies on
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Fig. 5: Score distribution on area 3 logistics performance

level 1 and 2 on these 3 items. On the other hands,
the performance is satisfactory m terms of customer
lead time and load efficiency (item 3-3) as well as
delivery performance and quality (item 3-4) and
environmental activities (item 3-6) at the score range
of 3.17-3.22.

Area 41T methods and implementation: The area focuses
on data mterchange coverage, logistics and supply chain
data management and logistics and supply chain IT
capacity building.

From Fig. 6, it can be seen that Thai industry is weak
on both personnel and system of management. The data
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Fig. 7: Score distribution on area 5 external collaboration

shows limitation of logistics and supply chain IT capacity
building in Thai industry. Item 4-3 scores at 2.74. Almost
50% of the data lies under level 1 and 2. Moreover, there
15 none of Thai compamnies that reach level 5 of data
mterchange coverage (item 4-1). This means Electronic
Data Interchange (EDI) 1s yet to be fully integrated witlhin
Thai mdustry supply chain. Such open standards for EDI
are far to be adopted.

Noted that the study focusing on Industry 4.0 where
data and information technology are key driver it is
suggestive that Thai industty has big room of
mnprovement. Most of the company today utilizes
manpower, data and mformation only on some logistics
activities and not expand to the enterprise and supply
cham level. Therefore, they should focus more on vertical
and horizontal data exchange and alignment. Thus, 1t can
synchronise the physical and mformation flow to support
the development of the Industry 4.0 concept.

Area 5 external collaboration: The area focuses on
collaboration of the mdustty to partners and R&D
agencies (Fig. 7). As discussed above, the area is the
weakest and the collaboration with partners, item 5-1, 1s
scored as low as 2.59. Almost 60% of Thai Company
lacks collaboration with partners. Here, partner is
defined as company with the same business. Score
2 of this item means that there might be some
collaboration between partners, however 1 an informal,
unconstructive form. Also, the collaboration with R&D
agencies are low. Almost 50% of the data lies under
score 2.

CONCLUSION

The study presents results of logistics potential
assessment of Thai industry from the database comprises
of 100 companies. Of interest are the potential of Thai
industry and gaps if the concept of Industry 4.0 1s
targeted. From result presentation it can be seen that data

P

and information sharing and information technology
utilization in Thai industry 18 very limited. IT persormels
related to logistics and supply chain are also i high need
to support this mnformation-based development. These
1ssues are among theobstacle of the evolution path to
Industry 4.0 environment.

Furthermore, among 23 items of 5 area of Logistics
Scorecard (L3C) 1t 1s suggestive that Thai industry still
need mmprovement m many logistics and supply chain
perspectives. The issues are logistics responsibility
assignment, system for employee development and
evaluation, logistics strategy implementation, logistics
activity improvement, mventory visibility and opportumty
costs, logistics cost management, logistics and supply
chain IT capacity building and collaboration with
partners. Therefore, the findingscan be indicative to both
policy and organization level if the unprovement is
needed.
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