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Manufacturing systems help in planning, controlling and monitoring 
throughout the manufacturing processes. Failure to perform reliable 
systems may cause problems through its lifecycle. Specifically, risk 
management is particularly pertinent for manufacturing projects, thus 
distinctive methods and education have been developed for such risk 
management. Fewer attempts have been undertaken in dealing with lean 
production risks during constructing of projects. On the other hand, lack of 
methodology in recognizing and minimizing lean production risks during 
developing manufacturing systems resulted in nothing, except wasting a lot 
of money and energy, dismissing of personnel, getting loans or bankruptcy. 
Consequently, for a more desirable management of risks associated with 
mass production of a manufacturing system, it seems necessary to develop 
an expanded image and a perspective of future horizons when constructing 
a manufacturing system. In this study, a review from the previous works 
were conducted on risk management, particularly risks in the decision-
making method for scheduling and line of balance monitoring in 
manufacturing systems. In first hand, a questionnaire based survey 
approaches for risks identifying and analysing of the critical risk factors 
were developed and presented. The survey was adopted based on the 
previous researches and slightly altered, pre-tested and weighted for the 
validity and reliability. Three keys risk elements were adopted which are; 
organizational scope, business strategy risk and operational risk, with 82 
specified questionnaires were considered in this study. Likert scales 
weighed as 1 to 5 were assessed by the correspondents. The collected 
survey were then has been analyse using SPSS. Results showed that the 
risk elements from the operational risk a highly influences to the overall 
outcomes of the organizations. A suggestion of a conceptual model and the 
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identification of the effective production factors was then has been 
discussed. Finally, a manufacturing software was developed. A validation 
test was successfully conducted without any error occurred. The developed 
software managed to perform a recommended values based on risks and 
will help in the success of the manufacturing scheduling. 
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Julai 2019 

 
 
Pengerusi: Profesor Mohd Khairol Anuar Mohd Ariffin, PhD  
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Sistem pembuatan membantu dalam perancangan, kawalan dan 
pengawasan di sepanjang proses pembuatan. Kegagalan dalam 
melaksanakan sistem yang boleh dipercayai mungkin menyebabkan 
masalah melalui kitaran hayatnya. Khususnya, pengurusan risiko amat 
penting untuk projek perkilangan, oleh itu kaedah dan pendidikan yang 
tersendiri telah dibangunkan untuk pengurusan risiko tersebut. Hanya 
sedikit usaha yang telah dilakukan dalam menangani risiko pengeluaran 
bersandar semasa pelaksanaan sesebuah projek. Sebaliknya, kekurangan 
metodologi dalam mengiktiraf dan meminimumkan risiko pengeluaran 
bersandar semasa membangunkan sistem pembuatan tidak menghasilkan 
apa-apa, kecuali pembaziran wang dan tenaga yang banyak, membuang 
kakitangan, mendapatkan pinjaman atau muflis. Oleh itu, untuk pengurusan 
risiko yang lebih wajar, yang berkaitan dengan pengeluaran besar-besaran 
bagi sistem pembuatan, nampaknya perlu untuk menghasilkankan imej 
yang lebih luas dan perspektif horizon masa depan semasa membina sistem 
pembuatan. Dalam kajian ini, kajian literatur telah dijalankan ke atas 
pengurusan risiko terutamanya risiko dalam kaedah membuat keputusan 
untuk penjadualan dan pemantauan ‘line balancing’ dalam sistem 
pembuatan. Untuk permulaan, kajian soalan perantis berkenaan risiko 
dikenalpasti, dan setrusnya dianalisa untuk mengenalpasti factor-faktor 
penting yang berkait rapat. Tinjauan ini diterima pakai berdasarkan 
penyelidikan sebelumnya dan sedikit diubah, pra-diuji dan ditimbang untuk 
kesahihan dan kebolehpercayaan. Tiga elemen risiko utama diterima pakai; 
skop organisasi, risiko strategi perniagaan dan risiko operasi, dengan 82 
soal selidik yang ditetapkan telah dipertimbangkan dalam kajian ini. Skala 
Likert sebanyak 1 hingga 5 dipertimbang dan dinilai oleh penemuduga. 
Jawapan kaji selidik kemudiannya dianalisa mengunakan perisian SPSS. 
Keputusan kajian menunjukkan bahawa elemen risiko daripada risiko 
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operasi sangat mempengaruhi hasil keseluruhan organisasi. Cadangan 
model konseptual telah dibincang dan dibentangkan. Pengenalpastian 
faktor pengeluaran yang berkesan juga dibincangkan. Akhirnya, perisian 
pembuatan telah dibangunkan. Ujian pengesahan berjaya dilakukan tanpa 
sebarang kesilapan. Perisian yang dibangunkan berjaya melaksanakan nilai 
yang disyorkan berdasarkan risiko dan akan membantu dalam kejayaan 
penjadualan pembuatan. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 
1.1        Background of the Study 
  
Manufacturers are hunting down better approaches to address the 
developing requests of worldwide manufacturing. They need the most recent 
devices and advances to support execution in every perspective; tasks, 
providers, accomplices, and so forth. They additionally look for answers for 
help them deliver more for less, bring down their total cost of ownership 
(TCO) and enhance their return on investment (ROI). 
 
 
Today's business condition is more dynamic yet additionally dubious than 
any time in recent memory. The dynamic impact can be ascribed to the 
globalization marvel that outcomes in a pattern towards worldwide market, 
worldwide generation and worldwide rivalry. In the event that this pattern 
offers chances to organizations, it stands up to them likewise with dangers 
in view of vulnerabilities and turbulences in the worldwide market. To benefit 
the chances and manage the dangers, organizations require a strong choice 
help instrument for sensible and educated basic leadership particularly at 
strategic and operational dimensions. There are many factors that contribute 
to the decision-making process including personality attributes, 
temperaments, past experiences, and external factors. Decision-making is 
the most complex human behavior. In order to improve the effectiveness of 
decision-making, a new model for characterizing the decision-making 
process and how sets of perceived risks affect the decision-making have to 
be developed. 
 
 
The risk types are grouped according to their nature and examples such as 
hazard risk, financial risk, operational risk and strategic risk. Risk 
management has been defined as the act or practice of controlling risk that 
includes risk planning, assessing risk areas, developing risk-handling 
options, monitoring risks to determine how risks have changed, and 
documenting the overall risk management program. In managing risk, 
project managers must consider risk in their planning and scheduling 
practices. Risk management and scheduling are closely linked, where 
contemplations of one requires a reassessment of the other, e.g., in creating 
methodology and plans to deal with program risk, how the methodology 
influences the program plan must be considered. Thus, plan that adjusts 
risk, cost, schedules and performance should be produced (MacDaniel and 
Bahnmaier, 2001). The key parts of any risk management procedure would 
incorporate risk identification, assessment/analysis, evaluation, response, 
and monitoring. In order to perform adequate risk management, it is basic to 
connect recognizable proof/appraisal ventures with their administration 
activities through adequate comprehension (Hillson, 2002). There are 
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various methods for distinguishing project risks. Be that as it may, as a 
solidified rundown of ordered devices and risk identification, these 
techniques lack a definite organization of risks and do not help to structure 
identified risks in the most proper various leveled way (Hillson, 2002). That 
it will give a fundamental and standard methodology for risk presentation, 
comprehension, correspondence, and the management during project 
execution phases 
 
 
Scheduling of jobs in the manufacturing environment is a crucial task to be 
executed during production planning. The execution of any production 
process cannot start before a feasible schedule has been created. It is 
common for an organization to create orders (jobs) which are going to be 
executed in near future in their facilities. These orders are usually created 
based on customer‘s request (made-to-order) or the need to balance stock 
levels (made-to-stock). Once a certain numbers of orders have been made, 
the next step is to schedule them. Tasks are usually orders or operations of 
an order. Complex orders are usually broken down into several operations 
and each of them is a job or task to be scheduled. Usually, those orders and 
operations have specific requirements, e.g. the sequence operations for an 
order. There are certain manufacturing environments, such as flow shops, 
where jobs have a pre-defined sequence of operations. This sequence is a 
constraint that must be satisfied by the schedule. A problem is considered 
not feasible if no solution can be found without violating the constraints. Jobs 
need resources in order to be executed. Resources are tools, machines, 
people, etc. They have limited availability and cannot be shared. They can 
be allocated to a single job at a certain point in time. In general, a project 
can be defined as a series of activities that are conducted to achieve one or 
more specific objectives at a specified cost and within a specified time 
(Hughes et al., 2004). Essentially, a management method is a set of 
processes used to run a project in a controlled and, therefore, predictable 
fashion. In the context of manufacturing systems, the management activities 
including: planning, coordinating, measuring, monitoring, controlling, and 
reporting, which collectively ensure that the development and maintenance 
of the system is systematic, disciplined, and quantified. 
 
 
1.2        Problem Statement 
 
The recent manufacturing situation is tremendously unsettled and unreliable, 
because of occurrences associated to market globalization and the swift 
developments attained in technology. Thus, a permanent adaptation of the 
manufacturing systems is required i.e. enterprises should overcome the old 
procedures and configure their organizations continuously. Moreover, in the 
production rivalry world nowadays, manufacturing frameworks need to plan 
and control the manufacturing procedure in subtleties from the requesting 
and getting crude material until conveyance and after deal administrations 
to clients. Each organization whether it is an assembling organization or 
furnishing administrations may experience with a lot of various issues 
through its lifecycle if not structured well to face and stand up to such issues. 
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More than $250 billion is spent yearly in the United States for office planning, 
booking and re-booking (Tompkins et al., 2003). Subsequently, it is essential 
to perceive unsafe factors and plan an adaptable assembling framework to 
adapt to such impacts amid its life cycle. While in Malaysia, according to 
SMIDEC (2002) the lack of knowledge and limited access to capital and 
finance as well as limited in technology management. In addition, limited in 
managerial capabilities and human resources are also some of major cost 
need to be tolerate by the manufacturer (Ismail, 2002) 
 
 
Typically, organizations want to operate their manufacturing systems to 
minimize their costs, which usually mean minimizing make-span and late 
orders (lateness), maximizing resource utilization, and other types of 
optimization. The cost function to be optimized is called the objective 
function. Often, scheduling problems involve multiple objective functions. 
Complete minimization is not always possible. Therefore, a trade-off process 
is applied. The challenge of any scheduling planning is to best allocate the 
available resources in order to minimize as many objective functions as 
possible without violating any existing constraints. Moreover, achieving 
effective manufacturing system has become a goal for both academia and 
industry. 
 
 
However, fewer efforts are made in dealing with lean production risks during 
constructing of project. Furthermore, due to lack of methodologies in 
recognizing and minimizing lean production risks during constructing a 
manufacturing system, nothing is obtained except wasting a lot of money 
and energy, firing employees, getting loans or bankruptcy. Risk 
management is therefore particularly pertinent for manufacturing projects, 
thus special methods and special education have been developed for such 
risk management. It is understandable, from the past literature search, less 
attempts are done in dealing with lean production risks during constructing 
of project. Also, there is a needs to find new ways to use concepts of line 
balance monitoring during the constructing of a manufacturing system to 
minimize future harmful effects. 
 
 
Subsequently, for an increasingly alluring management of risks associated 
with large scale manufacturing of a manufacturing framework, it appears to 
be important to build up an extended picture and a viewpoint of future skyline 
during developing a manufacturing framework. These days, the procedure 
of Risk Management is pursued deliberately as a national need in numerous 
nations. In this way, in this research by proposing a comprehensive 
conceptual model, it will be tried out to identify the effective production 
factors that may cause system failures. The procedure contains risk 
identification, plan and control during constructing of a manufacturing 
system and control amid building of an assembling framework and 
furthermore to recognize compelling criteria also to identify effective criteria 
and sub-criteria in each of the identified agents to be able to evaluate, 
analyze and select the most proper technique. 
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Hence, a comprehensive decision-making method for designing 
manufacturing systems particularly to increase the system performance by 
line balance monitoring in order to minimize negative factors as job 
tardiness, work in process, bottleneck machines and over-allocated 
machines will be obtained. 
 
 
1.3        Objectives 
 
The main goal of this research is to improve a risk management conceptual 
framework for scheduling (or re-scheduling) of manufacturing projects 
throughout implementation of projects activities in order to minimize the 
impact of risk factors. Specifically, the research intentions to define a 
framework for risk management by identifying, categorizing and assessing 
risks faced by manufacturers from data survey. Furthermore, in modern 
developed countries, there must be policies in place to identify, analyze, 
plan, monitor and control the agents of the global crisis. The application of 
'Risk Management' is one of the basic ways to obtain power to survive in 
critical environments. Based on the developed risk management framework, 
a comprehensive decision-making method will then be developed as an 
implementing tool for risk management. 
 
 
The proposed framework is a combination of a manufacturing process model 
and a risk management process. The manufacturing model characterizes 
the generic manufacturing system forms and in addition an exercise utilized 
by the industry and identifies the risks related with every action. The multi-
dimensional nature of the risk elements and losses will be reflected in the 
manufacturing model to cover both outer or obscure and uncontrollable 
occasions that influence the profit of the value-adding processes and the risk 
factors originating from individuals, procedures, processes, and systems 
that can be directly assigned to losses. Risk measures would then be able 
to be utilized to help the management choices to avoid, control, or mitigate 
losses in accordance with the selected risk strategy. 
  
 
The main objectives of this research study are as follows: 
 

1. To identify and analyze critical risk factors associated with 
production volume, with time factor, and material transferring during 
the process.  

2. To identify other potentially unknown effective criteria of resources 
involved in lean production risks. 

3. To model the decision-making process in order to select the right 
method by developing a risk management framework. 

4. To develop a comprehensive decision making method for 
scheduling and line balance monitoring of manufacturing systems.  

5. To verify and validate the develop software for decision making. 
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1.4        Significance of This Study 

 
The study results or outcomes significantly contribute towards improvement 
in design of a comprehensive decision-making method for scheduling and 
line balance monitoring of manufacturing systems. Risk based 
questionnaires and surveys were conducted and survey‘s result was 
analyzed. A manufacturing production scheduling software was designed 
and developed based on survey‘s results. This software will benefits the 
manufacturers in assessing their risk associated in their processes and 
finally helps them to adjust or alter their planning of their production 
according to their risk. 
 
 
1.5        Scope of Work 

The scope of work of this study is limited to project‘s management in medium 
enterprise (SME) in Malaysia and Kuwait. The pilot test was conducted in 
Kuwait and Malaysia within the SME‘s companies. While the survey were 
conducted either in Kuwait or in Malaysia and highly concentrated in project 
management related manufacturing companies. The study will be 
accomplished in the following six major steps, the initial three steps are: 1) 
Data collection, literature search, development of risk based questionnaires, 
2) Software development, 3) Process simulation and data analysis. Initially, 
the perceptions of risk and risk management in manufacturing business 
were examined using the data gathered from a survey. While the other three 
3 major activities or steps are; risk identifying, risk analyzing and risk 
prioritizing. While conducting those three items, feedback from user or 
stakeholders is then necessary. In addition, external risk factors and the 
selection criterion also must be considered 
 
 
1.6        Thesis Organization 
 
This study has been conducted into six main steps: Data collection, literature 
research and development of survey‘s questionnaires, risk based survey‘s, 
survey‘s analyzing and survey‘s identifying and following with the 
development of production planning software based on the survey‘s results 
and finally the implementing a risk-ranking methodology to prioritize risks 
within and across projects and identify and analysis the effectiveness of the 
developed software. 
 
 
Chapter 1 provides with overviews of the study and the objectives of the 
study. Chapter 2 represents a comprehensive literature review from the 
related issues, Chapter 3 provides the methodology used in this study, 
Chapter 4 represents the result and discussion from surveys and finally 
Chapter 5 consists of the summary or conclusion of this study. In this chapter 
a general conclusions are presented for each sections and lastly, a 
recommended for future research are presented. 
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