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Abstract

The shipbuilding and ship repair industry in Malaysia involves designing, building and constructing, repairing and maintaining, convert-
ing and upgrading of vessels as well as marine equipment. It is getting larger and always evolve in line with the development of technol-
ogy such as with the latest technology which is embedded in modular construction. Nowadays, the modular construction approach in
shipbuilding is already known worldwide. However, adoption of this method in Malaysia is still minimal in term of scale and it is not
comprehensive. The latest, Boustead Naval Shipyard (BNS) was entrusted to build 6 Littoral Combat Ship (LCS) for Royal Malaysian
Navy (RMN) in BNS in Lumut, Malaysia. One of the advantages for this contract is the technology transfer which also includes the
modular construction. The study is conducted using the qualitative and quantitative method. Qualitative data collection method that used
in this study includes individual interviews, and observations to examine the perspective from the higher management level on how to
assess modular construction shipbuilding and hence to examine the factors through implementation and the effectiveness towards Malay-
sia’s shipyard of modular construction shipbuilding. For quantitative data collection method include various forms of surveys — online
and form survey. Respondents are only from the higher management level. This data will be transformed into usable statistics using sta-
tistical software, Statistical Package for the Social Sciences (SPSS). Thus, this study is to analyse the technology and the viability in
which to investigate of the existing business sustainability construction shipbuilding in Malaysia’s Shipyard. The result can be used for
the better understanding the modular construction and its impact on the production process in Malaysia, and also improve the technology
and method of modular construction shipbuilding in Malaysian shipyard.
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siderable attention lately. These concepts include product platform

1. Introduction

The maritime industry is a role play in associate for Malaysia’s
economic development. This is regard to the statement which
shipbuilding ship repair (SBSR) industry has been precisely rec-
ognized in the Third Industrial Master Plan (IMP3) in place of an
industry that can gives something to the country’s wealth from the
transportation area [1]. The shipbuilding industry of Malaysia is
getting larger and shipbuilders are adapting with the latest tech-
nology. For each project to achieve successfully, it is important to
manage a project within the constraint. The major constraint that
should be considered is cost, duration time to complete the project,
safety aspect for workers and the quality of the project. In one
hand, all the constraint can be achieved via a concept of modular
construction.

Modular construction is pre-packaging a collection of equipment
(systems or components) for the purpose of their assembly and
check-out prior to delivery to the ship for installation and for ease
of installation and removal of the package (module) [2]. It also can
be defined such as seizures the partition of the ship into blocks,
subdivisions, and units as part of the process in ship production
[3]. The concept of modularization is closely related to several
other systems concepts and technologies that have received con-

technologies, product architecture, which denotes the scheme by
which the functions of a product are allocated to physical compo-
nents, configuration based design, mass customization, and Lean
Manufacturing Principles. Units can be established in the varied
diversity of techniques like outfit and equipment modules, hull
assemblage blocks, equipped hull blocks and equipped panel as-
semblies.

2. Modular Construction History

The start of the history of South Korean shipbuilding industry was
very unique so called ‘started with nothing’. Founded in 1973,
HHI (Hyundai Heavy Industries), the first and largest shipbuilding
history. HHI’s first order, a 260,000 DWT VLCC (Dead Weight
Ton, Very Large Crude Qil Carrier), was completed concurrently
with the grand opening of the shipyard. Under strong support from
the South Korean government’s industrial policy that emphasized
heavy industry in the 1970’s and 1990’s. HHI has been able to
expand its capability both in quality and quantity, as well as em-
phasizing workforce training. The world’s second and third largest
shipyard, SHI (Samsung Heavy Industries) and DSME (Daewoo
Shipbuilding & Marine Engineering) respectively, were also
founded and expanded their facilities during a similar period of
time. In 2000, South Korean shipbuilder’s family achieved status
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as the world’s number one shipbuilder surpassing their Japanese
peers in terms of orders received and backlog orders. As of today,
despite fierce challenge from China, South Korea has maintained a
leading position due to superior technology, strong R&D invest-
ments and quality management systems [4].

3. Modular Construction Concept

Modular construction was obtained from the idea of the lean pro-
duction. It is one of the theories in ship industry. It is as first pro-
posed by the U.S shipbuilding industry which covers the entire
shipbuilding contract from the beginning of assembly to the deliv-
ery of the finalized ship that involves the whole process of com-
plete motivation and organization of all employees. It is a contin-
uous process to improve and to get perfect the process of ship
construction by reducing wastage, shipbuilding recycles time,
shipbuilding costs in order to improve shipbuilding quality. To
make it competitively, the diverse perceptions and approaches be
existent in the scientific field of refining shipyard productivity [5].
Many world class shipyards have been practical in with a various
degree of success to plan for construction concept [6]. In order to
maintain survivability, product mixes denote the reality of many
shipyards. The plan for fabrication methods have presented its
combination primary in the ship plan procedure produces goods at
several forms of shipyards, plus medium sized shipyards. Product
mixtures signify the certainty of several shipyards in demand to-
ward preserve survivability. Similarly, the plans for fabrication
approaches have presented its integration primary in the ship de-
sign procedure yields goods in several forms of shipyards, includ-
ing medium sized shipyards.

Furthermore, to completely yield advantages of repeatable interim
products, the designs for fabrication perception as engaged by the
utmost radical world shipyards need a shipyard with a Product
Work Breakdown Structure (PWBS). The most advanced ship-
yards, they will practice of machinelike or robotic welding to
make them achieve 90% of entirely main panel welding work
concurrently. In addition, a fresh practice which is beneficial for
shipyard organization while determining upon shipbuilding tech-
nology and technology developments is applying the design for
assembly concepts with risk analysis. Determination of technolog-
ical limitations for the plan explanation of a shipbuilding fabrica-
tion suite additional enriches the production of shipyards with
product mixes. The figure 1 and 2 below show the modularization

concept.
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Figure 2: Modular construction concept [7]

4. Comparison between Modular Construction
and Conventional Shipbuilding.

This section is devoted to a discussion of conventional shipbuild-
ing with that of ships constructed using modular construction
methods. The comparison between modular construction and con-
ventional shipbuilding is shown in Table 1. The traditional organi-
zation of shipbuilding, dating from the days of wooden ships, was
constructing the ship in place, working on each functional system
of the ship in turn. First, the keel over was placed, then and there
the frame initiated, and so on. When the body of the ship or hull
was closely ample, equipping of the ship arose, as exposure to air
(ventilation), tubing, electrical components, and machinery. Sys-
tems were fitted. Traditional shipbuilding results from a systems
approach for a ship design. Each system has its own drawings, and
outfit drawings are generally not issued until hull construction is
well underway. Work suite fillings are moderately huge which
make difficulties every effort to reach unchanging and synchro-
nized work streams. Work crews commonly compete with each
other for admittance to a work space [8].

This leads to redundant temporary services, €.g., staging, welding
cables, compressed-air hoses and flexible ventilation ducts, lead-
ing to unsafe working conditions. Further, utmost above work is
still completed by workers getting above their heads. All of the
foregoing results in the traditional shipbuilding method being a
slow, laborious, and expensive process. Figure 3 shows the com-
parison assembly method or modular construction shipbuilding
method between the conventional shipbuilding methods. Further-
more, figure 4 shows the timeline of modular construction ship-
building and conventional shipbuilding.
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Figure 3: Comparison between modular Construction and conventional
Shipbuilding [5] [9].

Figure 1: Concept of Modularisation [3].
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Table 1: Theoretical Comparison Between Modular Construction Ship-
building and Conventional Shipbuilding [5] [6] [11].

Types of Method Modular Construc- Conventional Ship-
tion building

Focus Customer Product

Operations Synchronized flow Batch and queue
and pull

Overall aim Eliminate waste and Reduce cost and in-
add value crease efficiency

Quality Prevention (built in by | Inspection (a second
design and methods) stage after production)

Business Flexibility and adapt- Economies of scale

ability

and automation

Strategy Improve-
ment

Workforce driven
continuous improve-
ment

Expert driven periodic
improvement

Time

More time efficient

Less time efficient

The table 1 shown the theoretical comparison between modular
construction shipbuilding and conventional shipbuilding. The
antithesis to traditional shipbuilding method is the modern ship-
building utilizing modular construction method. A ship as a total
system/basic design is transformed into a zone oriented design that
using a product-oriented design process. Before the construction
begins, detailed of design must be completed first. Integrated hull
construction, outfitting, painting, and pipe work process lanes are
established for the production of interim products leading to the
erection of a ship in building the dock. There is basically no com-
petition by workers for work area access because zone-oriented
arrangement controls the stream of work on the numerous work
process lanes [8]. Majority of the work is done by down-hand.
Work packages are idyllically sized for two workers to complete
in a week.

Lastly, to make sure that is directly related to work completed,
zone orientation provides accurate progress reporting and cost
collection. Therefore, managers can forecast work remaining and
resources required. All of the preceding contributes to a shipbuild-
ing method that is faster, less labour intensive and less expensive
[8]. Shipbuilders who desire to remain competitive are incorporat-
ing and adapting modular construction method based on their
facilities capabilities and limitations.

5. Modular construction shipbuilding in Ma-
laysia

According to Malaysia Shipbuilding and Repair 2015 and 206,
similar to other parts of the world, the Malaysian shipping indus-
try had suffered amid the global recession and performance de-
clined in major shipping trades. As demand for shipping services
fell, SBSR industry players faced very challenging market condi-
tions [1]. Since 2010 until mid-2014, the O&G sector remains
favourable after experiencing a low cycle in 2008/2009 under-
pinned by high oil prices and major projects by local and interna-
tional players. The O&G sector is one of the strongest driving
forces of the local SBSR industry. Based on this situation, ship-
yards have started diversifying their SBSR business into activities
that support offshore demands such as structure fabrication, ship
conversion (i.e. Floating Production Storage and Offloading
(FPSO), Floating Storage Offloading (FSO), Floating Storage Unit
(FSU)), rig building, platform repair and maintenance as well as
ship chartering.

According to the number of Domestic Shipping Licenses (DSL)
issued by the Ministry of Transport (MOT), the number of vessels
operating within Malaysian waters is on an uptrend. Despite the
high number of vessels, local shipyards are still unable to capture
the repair market as foreign ship owners prefer to dock their ves-
sels at home port or shipyards in Singapore and Batam, Indonesia.
Again, the faster turnaround is the main reason especially to ship

operators that are servicing the O&G sector. In Malaysian Devel-
opment that focuses in the shipping industry, the main objective is
to develop a niche market and subsequently migrate shipbuilding,
ship repair and parts and component manufacturing activities to-
wards higher value-added services.

Malaysia has been actively involved in shipbuilding and ship re-
pair. Compared to the advanced countries of the shipbuilding in-
dustries such as Japan and Korea, Malaysia's capacity is currently
lower in many ways. One of the major limitations lies in the short-
age of locally trained marine engineers and naval architects who
are needed to support the development and growth of the indus-
tries [12]. The shipbuilding industry of Malaysia is getting larger
and shipbuilders are adapting with the latest technology. The ship-
building technology is growing at a fast pace efficiently as con-
struction time savings being the most important factors in ship
construction. The Modular construction approach in building a
vessel is a common method nowadays. However, more focus is
required in order to improve the performance of this construction
method in Malaysia.

It is being approved by the result in prefabricated modular build-
ing product that is faster, more affordable and environmentally-
friendly, with all the same architectural aesthetics you would ex-
pect from traditional building methods. After the module is com-
pleted and has passed the inspection by quality control department,
the module is ready for erection process on board as shown in
figure 5 and figure 6 below. (This process is taken at Kencana
Marine in KM2 (Kencana Mermaid 2) project). Modular construc-
tion is the most time - saving method in use nowadays as shown in
figure 5 & figure 6.

Figure 5: Picture of Modular Construction at Kencana (Erection Process)
[10].

Figure 6: Picture of Module (Lifting Process) [10].
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6. Methodology

6.1 Concept of the questionnaire

Based on the foregoing discussions, the items in the items in the
questionnaires are set to in order to conduct an overall analysis
from multi aspects to indicate the characteristics of the Malaysia’s
shipbuilding companies selected. The items include not only fac-
tors related with the build time of the modular construction ship-
building in the shipyards selected, but also the inventory, flexibil-
ity and safety of modular construction shipbuilding in the shipyard
selected.

Build Times Flexibility Inventory Safety
reE::er ] Fiesible -Izmu'em . ﬁg:d
o Rework - 2"&:::1:; ) S=rvice - Hazard
sl EARED R
_ Risk M main power
- Cost
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The research was conducted to measure the factors contributing
and the relationship between the factors through implementation
and the effectiveness towards Malaysia’s shipyard. The mean
factors are being analysed using descriptive statistics such as mean
and standard deviation. The researcher takes into consideration of
factors that contributed through the implementation of modular
construction shipbuilding towards Malaysia’s shipyard.

Next, the correlation was used to identify the nature, direction and
significance of the relationships of the variables that were being
used in the research [13]. In this research, the researcher analyse
the correlation between modular construction shipbuilding factors
through the implementations and the effectiveness towards Malay-
sia’s shipyard. Furthermore, regression analysis also was used to
explore the relationship between on continuous dependent variable
and a number of independent variables usually continuous or even
otherwise.

6.2 Questionnaires Method

The objective of questionnaires method is to develop an appropri-
ate framework to extract critical factors for the research topic es-
pecially strength and weaknesses of both modular construction
shipbuilding and conventional shipbuilding approach at Malay-
sia’s shipyard. The target group were from high-level management
from the 5 biggest shipbuilding companies in Malaysia which is
accorded Class A and AA and are registered with the Ministry of
Finance Malaysia.

The questionnaires distributed to ten people from different de-
partment in each shipyard selected. Therefore, the questionnaires
will be filled automatically using the google survey form which
that have been emailed to the five biggest shipyards in Malaysia
chosen.Survey items were measured on 5-point Likert type scales
[14]. Respondents may be offered a choice of five pre-coded re-
sponses with the neutral point being neither agree nor disagree.

The Likert Scale is used to allow the individual to express how
much they agree or disagree with a particular statement. The ques-
tions in the survey were modified from Hamada and Van De Ven
instrument for measuring organizational effectiveness [15] [16].

6.3 Interview Method

The interview session is conducted for chosen candidates’ corre-
spondent. Interview candidates among high-level management
personnel from the five biggest shipyards in Malaysia which is in
terms of capacity in building merchant ships. There were 5 biggest
shipyard which is accorded Class A and AA and are registered
with the Ministry of Finance Malaysia. This method associated
with questionnaires method for extending data collection.

3.4 Observation Method

The subject observed in this study are the 5 biggest shipbuilding
companies in Malaysia which is accorded Class A and AA and are
registered with the Ministry of Finance Malaysia. Malaysian ship-
yard is using the concept of modular construction shipbuilding.
However, the level of use, is still too low compared to other coun-
tries. Malaysian shipyards nowadays, experienced an era in which
the economic downturn and lack of large shipbuilding projects.
The Shipyard in Malaysia today focuses mainly on ship repair and
ship maintenance.

3.5 Validity and Reliability of Instruments

The instrument used in this study was tested for validity and relia-
bility to a high- quality measure. Reliability and validity of a
measurement instrument were essential because the absence of
these qualities could explain why the researcher acts incorrectly in
accepting or rejecting the research hypothesis.

A pilot study was conducted and the questionnaires were distrib-
uted to 15 respondents. The respondents involved in this pilot
study were then excluded from the actual respondents in the popu-
lation. The pilot study was conducted to make sure that the re-
spondents understood the items in the questionnaires. It is also to
ensure that there was no confusion in the questions that would
lead to ambiguity. The pilot study also was conducted to estimate
the time taken by the respondents to answer the questionnaires.

The reliability of the measure was established by testing for both
consistency and stability [13]. Consistency indicated how well the
items in a set were positively correlated to one another. The relia-
bility is a concept, but it was also a practical measure of how con-
sistent and stable a measurement instrument or a test might be [17].
In this research, internal consistency was used to ensure the relia-
bility of the instruments. Internal consistency was the measure of
how consistently each item measures the same underlying con-
struct [17].

7. Results & Discussion

This data will be transformed into useable statistics used statistics
software which is Statistical Package for the Social Sciences
(SPSS). The research used two types of statistics which were de-
scriptive statistics and inferential statistics. Descriptive statistics
focus on statistics that illustrate the phenomena of interest [13].
While inferential statistics were being used when the research
needs to know how variables relate to one another or any differ-
ences exist between groups [13]. It also focused on the statistical
results that would lead the researcher to make inferences from
sample to the population.
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Table 2: Frequency of the company’s profile

Company Frequency Percent
Shipyard A 10 200
Shipyard B 10 20.0
Shipyard C 10 20.0
Shipyard D 10 200
Shipyard E 10 200
Total 50 100.0

The description of the profile of companies is illustrated at table 2
above. The frequency distribution is being used to get the entire
exact figure for the companies’ profile. The companies involved
which are shipyard A, shipyard B, shipyard C, shipyard D, and
shipyard E which are accorded Class A and AA and are registered
with the Ministry of Finance Malaysia.

7.1. Factors Contributing through the Implementation
of Modular Construction Shipbuilding towards Malay-
sia’s Shipyard.

There are four factors that contributing through the implementa-
tion of Modular Construction Shipbuilding towards Malaysia’s
Shipyard which was build times, safety, flexibility and inventory.
Table 3 shows the factors arranged from the highest to the lowest.
Mean factors are being analyzed using descriptive statistics such
as mean and standard deviation. The highest factors that contribut-
ed through the implementation of modular construction shipbuild-
ing towards Malaysia’s shipyard was build times (M = 4.29, SD =
.50) followed by inventory (M = 4.02, SD = .44). Another factor
contributing through the implementation of modular construction
shipbuilding is flexibility (M = 4.00, SD = .44) followed by safety
(M =3.69, SD = .57).

Table 3: Factors Contribute Through the Implementation of Modular
Construction Shipbuilding in Malaysia’s Shipyard.

Factors Mean Std. Deviation | N
Build Times 4.2960 50019 50
Inventory 4.0200 44878 50
Flexibility 4.0033 44606 50
Safety 3.6920 57030 50

From the table 3 above, the findings showed that most of the or-
ganization take a high consideration on build times. Modular con-
structions shipbuilding build time typically is 50% - 60% less than
traditional on-site construction, to an earlier return on investment
and saving in preliminaries [5]. Standardization was found to have
considerable potential for reducing the time associated with ship
construction. Subsequently from that, it is also less unnecessary
motion which is when workers are not efficient because have to
walk or moving in order to do their jobs [5]. For example, workers
have to walk to get a tool or piece of material. Due to unnecessary
motion, also will make workers tiring and demotivate. Further,
pointless signs are linked to workforces and facilities outline. For
instance, shipyards must constantly attempt to lessen overhead
welding and get the best out of down welding [5]. Overhead weld-
ing is advanced hard for workforces, includes extra time and is
less competent than down hand welding.

The inventory factor as second factors also affect from the imple-
mentation of modular construction shipbuilding in Malaysia’s
shipyard which is unnecessary materials and equipment’s from the
traditional shipyard cause the inventory in storage is to be full [5].

By smart inventory modular construction shipbuilding method
avoiding the inventory in storage to be full, it will assist by reduc-
ing storage area, reducing storekeeper time requirements and re-
ducing record keeping. Besides, storekeeper can provide quicker
service.

Other than that, the flexibility also one of the factors affect from
the implementations of modular construction shipbuilding in Ma-
laysia’s shipyard. Example for flexibility which was once the re-
quirements have some amendments, prefabricated modules can be
taken to pieces and the units repositioned or overhauled for new
procedure, however decreasing the request for raw materials. For
outcomes, it will lessen the total of energy used to produce a unit
to encounter the new necessity.

Next, the safety more slightly neutral result. This is because the
safety aspect is come from attitude. The attitude of employees
more contributing to the safety.

7.2. Relationship Between Modular Construction Ship-
building Factors from the Implementation In Malay-
sia’s Shipyard Through the Effectiveness

In order to test the relationship, the factors contributing through
the implementation of modular construction shipbuilding in Ma-
laysia’s shipyard were computed for overall mean for every factor.
The same procedure was carried out for acceptance. Table 4
showed the correlations of modular construction shipbuilding
factors through the implementation and acceptance. The relation-
ship between modular construction shipbuilding factors and ac-
ceptance was tested using Pearson product moment correlation
coefficient. Table 4 shows that there was a positive and significant
relationship between safety (r= .31, n=50, p < .05, p = .029) and
flexibility (r=".31, n=50, p < .05, p = .031) with acceptance.

Hypothesis for research question predicts that there was a relation-
ship between modular construction shipbuilding factors and ac-
ceptance. From the results, it shows that there was a relationship
between the two variables which were safety and flexibility with
acceptance. Therefore, the null hypothesis that there is no signifi-
cant relationship between modular construction shipbuilding fac-
tors through the implementation and the effectiveness towards
Malaysia’s Shipyard is rejected.

Table 4: Correlations of modular construction Shipbuilding Factors
Through The implementation and acceptance

[Burld Times[Safety| Flexibility] Inventory|Acceptance

[Build Times Penr:on. 143 486 331" 167

Correlation

Sig (2- 47

tailed) 327 0 019 247

N 30 3 30) 3
pafety  Pearson 199 04 300

Correlation

Sig. (2- 3 47 2

tailed) 165 4N 0299

N 5 30 5
Flexibility Pearson - 1<

Correlation 662 305

Sig. (2-

tailed) 2000| 0313

N 30 3
nventory  Pearson -

Correlation R |

Sig. (2- 214

tailed) 24

N 3
[Acceptance Pearson

Correlation

Sig. (2-

tailed)

N

**_ Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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The results of the Pearson correlation analysis in table 4 above
indicated that there was a significant relationship between factors
from modular construction shipbuilding implementation and the
effectiveness towards Malaysia’s Shipyard. There were relation-
ships between the four independent variables of build times safety,
flexibility and inventory to the dependent variables which was
acceptance.

Referring to table 4, there were a relationship between build times
and flexibility. Flexibility is the main cause leads to short building
times in modular construction shipbuilding. The build time of the
shipbuilding is closely related to flexibility. One of it is the cus-
tomer needs. The purpose is to let customers pull value through
the enterprise by understanding what the customer needs and pro-
duce to meet the real demand. From this situation, it can save
time.

There is also a correlation between build times and inventory. This
is because, from the modular construction inventory, the shipyard
layout was different with the conventional shipyard layout. The
shipyard layout is more efficient and reduce the record keeping for
the inventory section to check the raw materials. The modular
method relies on a pull type production system, where only
the parts that are needed are present, plus a minimal number
of additional units for the approaching work in progress.
From that, it is more efficient and saving the time.
Subsequently from that, it is also a correlation between flexibility
and inventory factor. The systematic shipyard layout provides the
flexibility for the inventory.

7.3 Regression Analysis of Four Independent Variables

The regression analysis using enter method was conducted on the
data to investigate the independent variables that would signifi-
cantly explain the variance in acceptance. There were four inde-
pendent variables which were build times, safety, flexibility and
inventory. By analysing using the enter method, none of the inde-
pendent variables was found to significantly explain the variance
in acceptance.

From the results in table 5, it shows that slightly to less value of
the independent variables of build times, safety, flexibility and
inventory significantly explain the variance of the effectiveness of
modular construction shipbuilding in Malaysia’s shipyard. There-
fore, the null hypothesis that there is no significant relationship
between modular construction shipbuilding implementation and
the effectiveness towards Malaysia’s Shipyard is accepted.

Table 5: Estimates of coefficients for the model

Factors I'(_Tns tandardized|Standardized)t Sig.
‘oefficients  |Coefficients
5 Std.  [Beta
Error
(Constant) b 706 |547 4.19¢/.000
Build Times J006 [ 105 009 0358 |.954
Safety 151 082|257 1.836).073
Flexibility 202 |150 [269 1.347].185
Inventory 022|136 029 - 158].875

From the results of multiple regression analysis in Table 5, it is
clear that none of the independent variables influential to the vari-
ance of acceptance. This result was being proved by the interview
session with the high-level management of the shipyards. The
main factors that contributing from the implementation of modular
constructions shipbuilding in Malaysia’s shipyard is technology,
new technology need to be stressed in Malaysia’s shipyard. In
Malaysia, the biggest shipyard also still lacks of technology [18].

Otherwise, the modular construction shipbuilding in Malaysia’s
shipyard is still not effective because of the plan of modular con-
struction project is dissimilar from the technique of project plan-
ning supported out by conservative methods. Hence, more empha-
sis should be specified to the project because the complexity of
modules designs. It needs be conducted more specifically because
modules need additional complex engineering design [19] [20] [21]
[22].

Furthermore, terrific investment budget is also one of the draw-
backs in applying modular assembly of this shipbuilding. The
investment budget is similar as the application of modular assem-
bly procedures for extra industries like construction of buildings
[19] [23] [24] [25]. Besides, shortage of information about this
technique is also one of the restraints that cause this method is not
applied.

8. Conclusion

The effectiveness level of modular constructions shipbuilding in
Malaysian shipyard still low, compared to the other Asia Shipyard,
such as Singapore, Japan and South Korea. The factors that differ
the development of modular practices are not only exist in the
technological ability, but also involve various factors, including
human resources, education system, management and other sup-
porting industries. The analysis gives an insight view for the better
understanding the modular construction and its impact on the pro-
duction process in Malaysia. Thus, the result can be used to im-
prove the better future for shipbuilding technology in Malaysian
shipyard.
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