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INTRODUCTION

Welcome to the Special Issue of the Malaysian Construction Research Journal (MCRJ) in
conjunction with the 13" International Conference on Innovation and Management (ICIM)
2016. The International Conference on Innovation and Management (ICIM) 2016 was co-
hosted by Malaysia-Japan International Institute of Technology (MJIIT), Universiti
Teknologi Malaysia and Yamaguchi University, Japan on 28-30" November 2016 at
Universiti Teknologi Malaysia, Kuala Lumpuir.

To promote the research on innovation management and to establish an international
annual academic conference for facilitating researchers and expertise in applied research on
Innovation and Technology Management, top universities in this field from 6 countries have
been organizing this international conference from 2004. The universities are Universiti
Teknologi Malaysia (Malaysia), Yamaguchi University (Japan), Tilburg University (The
Netherlands), Pontificia Universidade Catolica de Sao Paulo (Brazil), University of Vaasa
(Finland) and Wuhan University of Technology (China).

The theme of this year’s conference is “Global Collaboration for Sustainable Innovation”.

The conference theme was divided into 2 major areas: Innovation in Construction
Management and Innovation Management (general track). This Special Issue of Malaysian
Construction Research Journal for International Conference on Innovation and Management
2016 comprises 19 recommended and selected papers by the conference committee from the
papers submitted and presented at the ICIM2016 from both areas based on its merits and
implication.

The ICIM is proven to be a high-profile event for leading international scholars in the area
of management and innovation and has become a premier conference among researchers,
academician and practitioners. This conference is of special significance to the academics and
the professionals. The aim of ICIM 2016 was to provide opportunity for researchers to present
their findings on innovation and management as well as to create opportunity for the exchange
and synthesis of new knowledge on innovation and technology management and Intellectual
property. This conference had also provided opportunities to interact with researchers from
around the world and provided the platform to share the contemporary research trends and
experiences towards sustainable innovation.

This conference was the platform to share the contemporary research trends and
experiences in regional common issues as well as to explore research work on Innovation in
Construction Management and Intellectual Property from Japan and other countries.
Participants from various disciplines contributed to this conference and more than 90 papers
were presented from 12 countries. ICIM 2016 was privileged to have Mr Atsuyuki Asano
from Ministry of Education, Culture, Sports, Science and Technology, Japan, Mr Toshiaki
Terauchi from East Japan Railway Company, Japan, and, Ms Saya Miwa and Mr Charry Chu
from Clarivate Analytics Japan as the Keynote speakers. Besides, Dr Mohammad Ali Tareq
(UTM), Prof Tim de Leeuw (Tilburg University), Prof Ying Ma (Wuhan University of
Technology), Prof Arnoldo de Hoyos (PUC-Sao Paulo University), Prof Josu Takala
(University of Vaasa) and Prof Yoshiyuki Matsuura (Yamaguchi University) also shared their
views and findings on the trend of Innovation in respective research areas.
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Editorial

Welcome from the Editors

Welcome to the Special Issue in Malaysian Construction Research Journal (MCRJ) for
International Conference on Innovation and Management (ICIM) 2016. We would like to
express our sincere gratitude to our reviewers, contributing authors and readers.

The Special Issue in MCRJ for ICIM 2016 features twenty (19) interesting papers covering
two (2) main themes: six (6) papers in Innovation in Construction Management theme and
fourteen (13) in Innovation Management theme. It is hoped that the readers will find
informative articles from this special edition in MCRJ.

In this issue, under the Innovation in Construction Management theme:

Takayuki Isaka et al., addressed a revising method and algorithm to make precise
bidding decisions using past contract data. Using the past contract data including detailed
contents related with purchasing, hiring, constructing and insurance, the initial subjective
assumptions of the value estimation is refined by updating the estimation model of the value
of the infrastructure project based on Bayesian probability.

In the paper by Hiroshi Nakanishi and Shinobu Komai, man-hour formula in the Agile
method is derived taking into account the man-hour decrease in the system function
requirement definition and the man-hour increase in the software making. Comparing the
man-hours in between the Waterfall method and the Agile method for IT system development,
it is made clear that the Agile method is advantageous when man-hour decrease in the
requirement definition is greater than the man-hour increase in the software development.

Muhammad Tahir Muhammad et al., conducted a mixed method of enquiry which
consisted of semi-structured interview and questionnaire to achieve the strategies that will be
used to improve cost and time control in the industry through the use of Building Information
Model (BIM).

Kamal Sabri Kamaruddin and Hiroshi Nakanishi aim to clarify the Kaizen activity
named Junshi as a continuous improvement activity and analyse the technical and
management aspects of lean small group activity by adopting the eight steps of Business
Practices problem-solving. Through the research, it is clear that most adoptions to imitate lean
management fail because techniques are taken up in pieces with little apprehension of why or
what organisational approach is needed to maintain kaizen or continuous improvement.

S.M. Zobaidul Kabir and Fazle Rabbi assessed the environmental and social
performance of Lever Brothers Bangladesh Limited (LBBL) and identified the areas of
improvement. This research shows that there are some limitations in its operational
management regarding environmental management. The company needs a change in response
to its various stakeholders in order to achieve its business sustainability from environmental
perspective. Finally, this paper recommends for some effective tools and strategies to
overcome the limitations. It is expected that LBBL will be able to attract more consumers by
their green products and contribute in the sustainable development with these tools.
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A literature review was carried out by Suzila Mohd et al., to explore on adaptation of
BIM in the project design stage and types of maturity model in construction field. Apart from
that, several semi-structured interviews were conducted with project design team to explore
potential improvements to increase BIM implementation in project design stage. Both data
from the literature review and the semi-structured interviews are important and contributed to
the development of ‘BIM Implementation Model for Project Design Team’.

In Innovation Management theme:

Rosmaini Tasmin and Muhammad Shafiq examines the influence of the business
strategies on organisational innovation. For this purpose, they used a quantitative research
design and collected data from 250 employees of SMEs in Malaysia through a self-
administrated questionnaire. The results indicated that the defender and prospector business
strategies are not linked with open innovation while reactor business strategy is not linked
with closed innovation.

Assad Ullah et al., explores the relationship between military spending and stock market
capitalization in Pakistan. using the methodology of ARDL bounds testing to co-integration
over the period 1990-2012. The study concludes that military expenditure is a vital
determinant of stock market capitalization in Pakistan. A steady reduction in military
spending is required for the enhancement of stock market performance.

Through questionnaire survey by Muazu Hasan Muazu and Najafi Auwalu Ibrahim
collected a sample of 370 respondents were selected using convenient sampling technique.
With the use of multiple regression analysis, the results of the study showed that training
guality, trainers competence and training facilities have significant effect on capacity building
effectiveness in Kano state enterprise development training institutes. The study thus
recommended that the training institutes should standardise the admission process, curricula
and improve on post training support activities.

Humaira Parvin and Fazle Rabbi addressed the factor that affecting female migration
in Bangladesh such as socio-cultural practices, religion, education, government policy and
challenges during migration process. They believed that it is necessary to raise this issue for
the economic development and gender empowerment aspects of Bangladesh. Concerted
efforts of various government and non-government organisations can change the scenario for
the international female migrants of Bangladesh.

Through literature review and content analysis on those literatures, Lim Teck Loon et
al., identify critical success factors (CSFs) for Enterprise Resources Planning (ERP)
implementation based on research articles published between years 2005-2016. The constant
comparative methodology and TRIZ perception mapping technique was then used to narrow
down the search for the “most critical CSFs”. The research findings also showed TRIZ
perception mapping could help to improve the quality of the research output on CSFs studies.

Mohd Yusri Mohd Yusof and Hiroshi Nakanishi investigate the problem-solving
process between selected automotive first-tier suppliers and its carmaker to determine the
differentiation between problem solving process managed by automotive manufacturer and
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the A3 Methodology problem solving process practiced by Japanese manufacturing
practitioner.

This article by Rosmaini Tasmin et al., gives an overview of the potential hazards during
normal activity and relevant safety impact to personnel, asset and environment. The study
applied Risk Assessment approach to measure potential hazard levels and survey on 157
employees of 4 floating oil storage facilities were analysed with methodological tools of
ANOVA One Way, T-Test and Pearson Correlation to evince linkage between potential
hazard and safety impact.

Liew Chee Leong and Mohammad Ali Tareq describe a process that may be adopted
in overcoming maintenance competency deficiencies within an organisation in an engineering
sector such as aircraft maintenance, repair and overhaul facility.

Tsuyoshi Koga et al., propose an improving method of estimation accuracy of product
development value. The value of product development is calculated using influence diagram
and reverse-profit diagram based on discovery driven planning (DDP) method. Classical DDP
method uses a subjective hypothesis as an input data. In product development lifecycle, huge
data including positive and negative is obtained in research stage, design stage, and mass-
production stage.

Kenji Miyake and Ken Kaminishi have made the hypothesis verification for the focus
strategy with the case study of Minimal Fab, which is a new concept of the National Institute
of Advanced Industrial Science and Technology (AIST) in Japan, when Small to Medium
Enterprises (SME) and start-up companies enter into the semiconductor manufacturing
industry. They have used the framework of the business ecosystem as the verification method.

Hartini Mohamed and Akbariah Mohd Mahdzir conducted a program evaluation of
an entrepreneurial education in public and private higher education institution in Malaysia.
This study aims to evaluate the issues and challenges in the implementation of
entrepreneurship education practices by Higher Education Institution (HEI) in Malaysia. They
adopt qualitative approach utilizing case study method. The collection techniques included
semi-structure interview, document analysis and observation.

Yan Watequlis Syaifuddin et al., discussed about the data communication model
between computers (servers) teacher with student computer (client) in supporting streaming
feature of learning video data and teacher’s live video, as well as in supporting the chatting
features between teachers and students. The Use of LAMPP stack, Node.js, NPM and VLC
on the server side, the use of RTSP as the protocol to send video/audio data from the server
to the client and the VLC plugin embedded in the client browser, have been able to
collabourate optimally to make audio/video streaming system.

Alireza Fili and Ahmad Rahman Songip emphasize in their paper the global effect in
relation to aspect of management and innovation technology in oil tanker vessel safety, ways
to improve safety management, reduce casualty and marine pollution, and review some
potential innovations and ideas to achieve the optimal maritime safety for oil tanker vessels.
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REVISING METHOD OF BIDDING DECISION IN
INTERNATIONAL INFRASTRUCTURE PROJECT
CONSIDERING PAST CONTRACT DATA

Takayuki Isaka?, Wataru Yoneda?, Tsuyoshi Koga?, Ken Kaminishi?

1Department of Mechanical Engineering, Yamaguchi University, 2-16-2, Tokiwadai, Ube City,
Yamaguchi Prefecture, 755-8611 Japan

°Graduate School of Innovation and Technology Management, Yamaguchi University, 2-16-2,
Tokiwadai, Ube City, Yamaguchi Prefecture, 755-8611 Japan

Abstract

This paper addresses a revising method and algorithm to make precise bidding decisions using
past contract data. Using the past contract data including detailed contents related with
purchasing, hiring, constructing and insurance, the initial subjective assumptions of the value
estimation is refined by updating the estimation model of the value of the infrastructure project
based on Bayesian probability. The proposed method includes two stages; (1) qualitative stage
with not enough information, and (2) quantitative stage with past actual contract data. The past
contract data is used mainly in the quantitative stage to evaluate whether the project is worth
to bid by estimating the overall value and profitability of the project. An application result of the
proposed method to the subway construction project is shown in this paper. The result of profit-
loss simulation indicated that the overall project profit shifts, and sensitivity analysis show that
the element which has highest impact is changed, by importing data and updating average and
variance of the element.

Keywords: Infrastructure Project, bidding decision, big data, Bayesian probability
INTRODUCTION
Risk Evaluation in Infrastructure Construction Project

Today, a construction project of the international infrastructure, such as subway, high-
speed train and airport is becoming massive because of the growth of the population.

\ Exporting infrastructure package by Japanese Company \

MRT Purple Line in Bangkok

Figure 1. Exporting infrastructure package and problem definition

Metro in India
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Companies in developed country have certain technologies and specialties in this field
because they have some experiences of construction projects in the past. Then, such
companies try to contribute to the massive infrastructure construction project, although there
are communicational difficulties between the client, such as government, and the contractor,
such as a company who is engaged to carry out the sub part of the project. The client and the
contractor have competing interests because the client wants to minimize costs and to reduce
the construction time. On the other hand, the contractor needs sufficient time to develop and
abundant budget to complete all tasks and make profit. These interests always conflict each
other. Figure 1 show four examples of the international infrastructure construction projects
that involved Japanese firms in the implementation of the project.

The risks inside the massive infrastructure construction project are sometime unclear and
not predictable. The bidder wants to grasp the risks inside the construction project in advance,
because in most cases the amount of the budget is limited but the cost of measures for risks
could be huge. These are the main reason why the contractor is afraid to participate in a bid
for the infrastructure construction project. Thus, a precise risk evaluation method is highly
desired for contractee.

Background of this Research Field and Related Methods

This research focused on a combined qualitative and quantitative method to evaluate the
value of the infrastructure construction project. At the initial stage when it is require to judge
whether the project is worth to bid or not, the qualitative screening method is better than the
guantitative scoring method because the number of potential projects which are under severe
consideration is not so may compared with the total number of the bidding possibilities. On
the other hand, once a bid is realized to be considered severely, then the precise scoring
method is more suitable than the screening method because the quantification of risks and
precise overall value by participating in the bid is needed for accurate decision makings by
the company.

Such risk evaluation method in massive construction project is addressed from many
points of view today (Ohtsu et al., 2002). A Failure Modes and Effects Analysis (FMEA)
method is a screening method of product system failure from the initial stage of the
development (Yamasaki 2017) (Wada 1996). In order to evaluate the total value of the
development project, a Discovery-Driven Planning (DDP) method is well known and
recognized as the effective methodology (McGrath et al. 2009) (Fukuzawa and Ogawa2009).
This research tries to combine the FMEA method as the screening method, with the DDP
method as the scoring method. Authors already proposed the basic idea of combining scoring
and screening (Isaka et al., 2015) and an integrated method of risk evaluation inspired from
the FMEA method and DDP method (Isaka et al., 2016). The proposed method includes a
system model to evaluate the value of the project by the influence diagram and the reverse
profit diagram based on the DDP, and simulates the probabilistic value based on the Monte
Carlo method (Mooney, 1997) (Hukushima and Nemoto, 1996). Then, the value simulation
result is visualized by the Tornado Chart (Eschenbach, 1992) to explain the result of the
impact analysis of element change.
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Focus Point of this Research and Purpose

In the risk evaluation process, this research assumed that the past data from old contracts
can be effectively used to revise the subjective hypothesis in the value model. There are few
companies for which the project is totally the first time to implement. Many companies have
some experiences in similar fields or related fields of constructing infrastructure. This
research focused on the utilization of such datum from old contracts. With today’s improving
technologies about 10T (Internet of things), companies are becoming to be able to access on
many different kinds of fragmental data including qualitative and quantitative. The idea in
this paper is that using these data may improve the accuracy of the scoring of the project value.
Then, this paper addresses to propose a method how to improve the preciseness of the value
estimation using the past fragmental data.

FLOW CHART OF THE PROPOSING BIDDING ASSIST METHOD
Qualitative Checklist Method

Figure 2 shows the overall process of the proposing bidding assist method for the bidding
decision-makings. The first step is to collect the risk elements belonging in the construction
project. In many cases, experts in the field may have this kind of knowledge through their
experience. The interviewing method is an effective method to help this process. Secondly,
the knowledge extracted from such experts is interpolated by the external survey.

The Five Force Analysis provides a point of view of competitor, supplier, customer, and
substitutes. The Engineering Chain Analysis provides a point of view of supply chain from
materials to component, system, and operation and maintenance stage. PEST analysis
provides a point of view about political aspect, environmental aspect, sociological aspect, and
technical aspect. From all these points of view, new elements of checklist are added to first
extracted elements by interviewing experts.

Quantitative Scoring Method

After screening by the qualitative checklist method, some bid could be selected for further
severe consideration. The selected bid is evaluated by the scoring method and the overall
value of the project is estimated. On calculation of the value of the project, the desired value
and range of each variable is estimated subjectively. A fragmental data from the past contracts
is imported to the value model. Based on the imported real data, the subjective value and range
of each element is updated. Based on the updated precise model, the impact analysis of the
design change is studied using the tornado chart. Considering some statistics variables, the
Monte Carlo simulation is carried out which shows the average and the deviation of the total
value of the project.

The tornado chart indicates whether the screening process is appropriate or not. Using the
result of the impact analysis of the element change, the proposing method can feedback to the
screening method, especially the risk assessment stage based on the FMEA method. By
collaborating with the qualitative method, the qualitative evaluation result can be also revised.
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Figure 2. Revising method of bidding decision based on fragmental data

UPDATING ALGORITHM BASED ON FRAGMENTAL REAL DATA
Fragmental Real Data in Construction Project

Usually throughout one construction project, many contracts are done between the
contractor, sub-contractors, and suppliers e.g. purchasing products and materials, construction
equipment, hiring workers, designing and so on. These fragmental real data in the past projects
is useful to prospect the value of the current focusing project. In many cases, the variety of
the fragmental data is huge.

Combining Positive and Negative Data

This research treats these variety fragmental data as in one rule: combined as one system.
The rule is positive or negative. Regarding the purchasing, positive means the success of the
purchasing materials/products, and negative means the sub-contractor/supplier has rejected
the purchasing request. As to hiring, positive means that the candidate has accepted the salary
and working conditions, and negative means that the candidate has declined the hiring offer.
All events have negative and positive aspects, and there are some arithmetic variables which
represent the power balance. Sometimes, the negative data is difficult to be collected
compared with the positive data. Only positive data is not effective to prospect the true value
of the project, because the positive data always includes some kind of margin.

Figure 3 shows the concept of how to utilize the positive and negative data. When the
positive and negative data is collected (Figure 3 (A)), the histogram of both datum is
calculated as in Figure 3 (B). The ratio of positive can be calculated by the collected data
(Figure 3 (C)). The differential calculus of the cumulative curve represents the mean and the
distribution to break even between negative and positive.
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Figure 3. Combined distribution based on positive-negative data (Koga et al., 2016)

Process of Revising Average Based on Real Data

Initially, the subjective mean and the deviation is defined in each element. The mean and
the deviation are revised and updated by importing the real data. This paragraph describes the
way to revise the mean of each value. Figure 4 represents the process of updating the mean of
each hypothesis. Neighbour hypothesis is created automatically based on the initial
hypothesis. In Figure 4 case, the initial hypothesis (A) is given from the subjective
interviewing process. Based on the initial hypotheses (A), the new hypothesis which increases
the mean of the distribution is generated (B). The odds are given to each hypothesis. The odd
of the initial hypothesis is 50%, and four neighbour hypothesis share rest of 50% equally.
Then, the odd of hypothesis of increasing average becomes 12.5%. This updated odd is
calculated based on the Bayesian algorithms.

After receiving real data which has +2c positive properties, the odds is updated newly as
shown in Figure (C) (D). Table 1 represents the calculation process of the updated odds from
the imported data and the current odds. The calculation process is as follows:

(1) Normalize the imported real data

At first, the real data is imported and normalized as average is zero and distribution is c.
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(2) Calculation of occurrence by cumulative curve

Second, the occurrence of each states C* and CB is calculated by mapping of the
cumulative curve of the normal distribution. The state A represents the initial hypothesis in
Figure 4, and the state B represents the hypothesis of increasing average in Figure 4.

(3) Calculation of probability of each state

r Subjective hypothesis

Probability (A) Initial
Hypothesis:
0Odds 50.0%

(B) Hypothesis of |\
increasing average:

; Odds: 12.5%

oy
\
a
+
a

Probability of +2c positive . Probability of +26 positive
event: 2.2% Real Rafa bi2g negative) event: 15.7%

| Probabilit (C) Initial
Hypothesis:

Probability | (D) Hypothesis of
1 increasing average:

Odds 35.5% Odds: 64.5%

\
'
1
'
1
'
1
'
'
'
1
1
'
1
1
]
1

Value/
0

Figure 4. Revising average method based on real data

Table 1. Calculation process of new odds from imported data and past odds

Imported real data Calculation of odds of hypothesis

cA ce o* 0B pA p8
Occurrence Occurrence
Type of Normalized | probability of  probability of Odds of state  Odds of state  probability of ~ probability of

No. event distribution state A state B A B state A state B
1 positive +2.06 2.2% 15.7% 50.0% 12.5% 1.1% 2.0%
2 positive +1.56 6.6% 30.7% 35.9% 64.1% 2.4% 19.7%
3 negative +2.56 99.3% 93.4% 10.8% 89.2% 10.7% 83.4%
4 negative +1.40 92.0% 65.7% 11.4% 88.6% 10.4% 58.2%
5 positive -0.5¢ 69.0% 93.3% 15.2% 84.8% 10.5% 79.1%
6 | 117% 88.3% |

The probability of each state PA and P is calculated by multiple of occurrence probability
CA, CBand odds O*, OB. The calculated probability means that the probability of the imported
data about each state A and B based on the last odds of each state. This calculation follows
the Bayesian methodology.
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(4) Updating next odds

After importing the data, the odds are changed. The number of Table 1 shows the
importing sequence of the real data. The next number’s odds are calculated based on the
previous probability of each state. The next odds O* and O are defined as the ratio of each
probability PA and PE.

Previous section represented the revising process only for average of the statistic variable.
Variance of the statistic variable also may have difference between the one prospected by
experts and the actual. Then, this paper also proposes an updating algorithm of the variance.
Figure 5 shows the proposing method to revise the initial subjective variance by importing the
real data. A neighbour hypothesis of increasing and decreasing deviation is automatically
generated and the odd is given to it. The odds between the initial deviation and the neighbour
deviation are updated based on the sequence of the real data.

Updating Method of Subjective Hypothesis Using Data

The proposed revising method for the average and the deviation of the statistic value
enables us to update the hypothesis which was defined in the initial stage of the value
estimation of the construction project. Figure 6 shows the updating process from the initial
and the subjective hypothesis (A) to the final hypothesis (D). In this process, both the average
and the deviation are updated. Firstly, the initial average which was defined by the expert
interview is recognized as too small, and the new hypothesis of increasing the average is
selected (B). Secondly, the deviation is recognized as too large, and the next hypothesis of
decreasing the deviation is selected (C). Because the neighbour hypothesis of the average is
generated based on its deviation, the distance between the current hypothesis (C) and the
hypothesis of the increasing average (D) is getting close. Thirdly, more real data is imported,
and the average is recognized as too small, and the neighbour hypothesis (D) is selected as
the most likelihood hypothesis.

r Subjective hypothesis

robability

Value

Real Datum

v

r Revised hypothesis by real data

/ \
g \
L S

0 -0.76  +0.70

Value

Figure 5. Revising method of variance based on real data
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Disremembering Algorithm of Old Data

The project environment is changing every day. Technology changes, market shifts,
future economic environment is unpredictable and competitor’s situation is changing. There
are no environments which are the same. This is the main reason why this paper follows the
Bayesian algorithm, not frequency algorithm. For frequency testing, huge size of data which
is generated from totally same environment is required. In the business field, this could not

happen. This means that the proposed algorithm in this paper requires disremembering
method of old data.

The difference between two different environments is defined as the distance of two
influence diagrams (Koga et al., 2016). This paper uses this definition of the measurement
theory. Using the distance concept of environment, Figure 7 shows a filtering function for
disremembering. The horizontal axis represents the ratio of disremembering of the historical
real data, and the vertical axis means the time stamp of each data. When the time and the
distance of environment have proportional relationship, the disremembering function has an
exponential function. Human brain has two different kinds of forgetting mechanisms: (1) short
memory, and (2) long memory. To emulate the short memory, this paper introduces the
exponential function of the rate of disremembering. To emulate the long memory, the
disremembering function has a tendency to be saturated as time passes.

~ Obtained real data

Time | Level of element | Result Time | Level of element | Result
1 980 OK 6 1,200 OK
2 1,100 OK 7 1,000 oK
3 1,500 NG 8 1,400 NG
4 1,050 NG 9 1,250 NG
5 950 oK 10 1,150 oK
Real Datum
— Hypothesis in model — =
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Figure 6. Updating method of subjective hypothesis using objective data
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Time | Level of element | Result| , Rate of disremembering
1 980 OK 0 100%:
2 1,100 oK |
3 1,500 NG ;
4 1,050 NG i
5 950 OK i

+ 1
6 1,200 oK | & :
7 1,000 OK g \ ;
8 1,400 NG |S|'y 5
9 1250 NG |o| N\ ;

oo 1
10 1,110 oK |.£ \\ -
11 990 oK |8 ~ :
12 1210 oK | & AN !

Y 1
13 1,280 NG | S \\ ;
14 1,190 NG | & \

[J] |
15 1,080 oK |@ )\ |
16 1,020 ok |5 1
17 890 oK : !
18 1,440 NG I
19 1,280 NG B
20 1,190 oK AR 1

Figure 7. Appropriate disremembering based on difference of managing environment

finalContractfmount
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7000 (2000]
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lakorCost
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2400 (M.USD)
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20000.0 (man- months)

biddingCost
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documentationCost

100 (MUSD)

Figure 8. Reverse profit-loss diagram of an example of a subway construction project



MCRJ Special Issue Vol. 1 | No. 1| 2017 11

EXAMPLE OF VALUE ESTIMATION AND DISCUSSION
Reverse Profit-Loss Diagram

This chapter represents the application result of the proposed method to the infrastructure
(subway) construction project. The construction project is based on the actual development,
although the detailed numerical data is normalized to avoid the possibility of the intellectual
property. Figure 8 shows the reverse profit-loss diagram to calculate the overall profit of this
project. The profit is break down to income and costs, and the detailed element is defined in
the branch of the income and costs.

Importing Data and Revising the Profit Calculation

Figure 9 shows the result of importing the real-data about contracts and purchasing.
Behind this calculation, an assumption that the company already has 500 number of past-
contract data. The chart shown in Fig. 9 represents the overall profit in horizontal axis and
possibility (by 10,000 times Monte Carlo simulation) in the vertical axis. The chart ‘initial’
represents the subjective estimation based on only expert’s opinion. The chart ‘import10°,
‘import20, ‘import30°, ‘import100°, ‘import500° means that the revised profit calculation by
importing 10, 20, 30, 100, 500 number of past contract data respectively.

Result of Sensitivity Analysis

After importing the real data, the conceivable range of each element is changed. Figure
10 shows the result of the sensitivity analysis. The horizontal axis represents the total value
of the construction project, and each impact factor is indicated in the vertical line. The upper
result represents the initial result of the sensitivity analysis, and the lower result shows the
result after importing 500 number of datum.
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Figure 9. Distribution of total value of example construction project

CONCLUSION

A systematic method to update the subjective analysis model of overall contract of
massive infrastructure construction project is proposed. The application result indicates that
the proposed method surely describes the elements and dependencies of the construction
projects, and can calculate the overall profit from focusing contract. A numerical study based
on 500 real data shows that not only the mean but also the deviation is revised by the imported
data. In the example case, the deviation of the overall profit by expert’s interview became
reduced by importing the data. Not only shifting the average and the deviation, but also the
priority was also changed. In the sensitivity analysis, the purchasing cost or the contract
amount has a huge range in the initial stage, although after importing the past contract data, it
became narrower than the uncertainty of the construction period and the labour cost. It means
that the risk is changed according to what kind of experiences the company has. This is why
the proposed method is expected to contribute to revising the precision of the profit
prospection and finding what the most severe risk is.



MCRJ Special Issue Vol. 1 | No. 1| 2017

estimated total value of construction project (Million Dollar)
—|1 0 —|1 20 —I_;"O _.20 9?0 8|O 1l80 1| a0 2|80 2.80 9:80
fmmmmmm e min—170.0 max230.0 -
' purchasrngCostl
____________ v min:— 0.0 max330.0
finalContractAmaunt
) o mirn 0.0 max160.0
constructionFeriod [ ]
i \ min:90.0 max190.0
insurancelncome —
) \ min 1 03.0 max202 10
laborUnitCost \ |
o ' min: 1200 max 1400
biddingCost \ [
) \ min:128.0 max132.0
documeftationTost
o \ min129.0 max131.0
indirectCost \ 1
\ mir:1:30.0 max130.0
1
| importing 500 datum
i
1
6.9 " 8|7 1‘04 1|22 1.40 1I58 1|?6 1.94 2.1 2 ZISO 247
 min6975 max19575
constructionPenad
! min80.4549 max 180 405
insurancelhcomes ,' I |
) ) min:150.657 max 247908
lakor nitCost '
/ min 124455 max210.455
ﬁnalOontrélc:tAmouTz
o= mmmmm— - 3 mmir: 132 455 mex 202 425
\ _PurchasingCost 3
mire149 455 max 169 455
hiddingCost I
min: 166455 max:170.455
documentationCost [ ]
min: 156 455 max 163455
indirectCdst i}

min 167 455 max 167 455

Figure 10. Impact analysis of each element change to total value of project
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Abstract

There are two IT system software development methods named Waterfall and Agile. By the
Waterfall, software making starts after all system function requirement definition is completed.
By the Agile, software making starts when one of the system function requirement definition is
completed. Use of the Waterfall is a major, but the Agile is sometimes used recently. There is
a very few research about the man-hour in the Agile. In this paper, man-hour formula in the
Agile is derived taking into account the man-hour decrease in the system function requirement
definition and the man-hour increase in the software making. Comparing the man-hours in
between the Waterfall and the Agile, it is made clear that the Agile is advantageous when man-
hour decrease in the requirement definition is greater than the man-hour increase in the
software development. This result surely gives a guideline for the selection of the Waterfall and
the Agile.

Keywords: IT system, Software development, Agile, Waterfall, Man-hour

INTRODUCTION

To reduce man-hours in IT system development is an extremely important issue. System
development processes consist of two processes of system requirement definition and
software development.

1) In the system requirements definition process, engineers are assigned so as to
complete it adequately and shortly

2) In the software development phase, engineers are assigned so as to complete it
adequately.

There are two major system development methods named Waterfall and Agile. In the
Waterfall, the number of engineers assigned for the system function requirement definition
does not change during the definition process. After the completion of the system function
requirement definition, software development process starts. However, man-hours for the
system function requirement definition become large because all of the engineers initially
assigned for the system function definition engage in the whole definition process.

In the Agile, at every completion of definition for one of the system function
requirements, software development starts for the definition completed function. And the
number of engineers for the requirement definition can be reduced step by step every time
when one of the function definition is completed. Hence, total man-hours for the function
requirement definition can be reduced. However, software modules developed prior to the
completion of total system function requirement definition sometimes subject to remaking
due to the total software design correction. This results in a man-hour increase.

Which require less man-hour for the system development completion, the Waterfall or the
Agile? To answer this, research has been done to formulate the man-hours in the Agile by the



MCRJ Special Issue Vol. 1 | No. 1| 2017 16

authors of this paper. This paper aims to derive the formulation of the man-hours in the Agile
and to compare the man-hours between the two methods.

PRECEDING RESEARCH WORKS

Researches on the Waterfall and the Agile have been done as follows. Balaji et al.
researched about the Waterfall and the Agile and clarified the pros and cons of them (Balaji
& Sundararajan Murugaiyan, 2012). He mentions that the major merit of the Waterfall is that
the total system function requirement definition is made clear before software making starts,
while a demerit is larger amount of man-hours for the system function requirement definition.
About the Agile, he mentioned that the major merit is a flexibility to respond to the changing
of the system function requirements, while a demerit is that if the change of requirement is
large, it becomes difficult to judge the time required for the system development completion.

Austin compared two development methods of the CMM and the Agile through the case
study of the software development in a fictional company of the Harvard Business School
(Austin, 2007). He mentioned that the CMM proponents pointed out the fact that some of the
best software organisations in the world have used the CMM in their most important system
development projects. Also he suggested that the keys for the Agile are the collaboration and
commitment in the development team.

White reviewed several system dynamic models for the requirement definition process
(White, 2013) and also reviewed the model of Andersson and Karlsson (Andersson &
Karlsson, 2001). He proposed a new theoretical model of requirements gathering by using the
Software Test Model of Cangussu (Cangussu, Member, & Decarlo, 2002) as a framework. He
mentioned that the new model can be used to predict the number of the system requirements.
His model can be used to operate in the Waterfall and in iterative or incremental methods (the
Agile like) by selecting proper parameters such as the total number of system function
requirements.

Up to now, there are no researches which formulated the man-hours of the Agile and
compared the man-hours in between the two methods of the Agile and the Waterfall.

RESEARCH RESULT
Formulation of the Man-Hour
Assumption
Assumptions for the formulation and calculation of the man-hours are as follows.

1) IT system development man-hours are defined as the sum of those for the system
requirement definition and for the software making. The software making processes
consist of the fundamental design, detailed design, coding, testing and total testing.

2) The system consists of plural functions.

3) The number of the engineers for the requirement definition is as follows.

a. Inthe Waterfall, the number of the engineers does not change from the beginning
to the end of the requirement definition.
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b. Inthe Agile, the number of the engineers is reduced every time when one of the
requirement definition is completed.
4) In the Waterfall, software development starts after the full completion of the
requirement definition. In the Agile, it starts every time when one functional
requirement definition is completed

Man-hour formulation
Below are the symbols.

N: Number of the system functions to be developed

K: Number of the engineers assigned for the requirement definition in the Waterfall
L: Total hours for the requirement definition in the Waterfall

i: Sequential number of the system function (i=1 ~ N)

Ri: Man-hours for the requirement definition of the system function i
R: Total requirement definition man-hours in the Waterfall

Di: Man-hours for the software development of the system function i
DPW: Total software development man-hours in the Waterfall.
DTW: Total system development man-hours in the Waterfall

P: Total requirement definition man-hours in the Agile

DPA: Total software development man-hours in the Agile

DTA: Total system development man-hours in the Agile

RW: Software development rework rate in the Agile

1. For the Waterfall
1) Man-hours for the requirement definition

The number of the system functions is N. The man-hours (Ri) for requirement definition
of function i are expressed R1, R2, R3, - -, RN.

So, the total requirement definition man-hours R can be expressed by the equation (1).
R=3Ri (1)

Also using K and L, R can be expressed by the equation (2).
R=Kx L (2)

2) Total software development man-hours

Total software development man-hours DPW can be expressed by equation (3).
DPW=XDi (3)

3) Total system development man-hours

DTW=K x L + DPW (4)
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2. For the Agile
1) Total requirement definition man-hours in the Agile

In the Agile, it is assumed that the number of the engineers for the requirement definition
is K at the beginning and can be reduced uniformly by K/N every time when the requirement
definition of one of the system functions is completed. Also, it is assumed that the hours for
the completion of the requirement definition of the system function i is L/N. They are;

a. 1st function requirement definition man-hours are K x L/N,
b. 2nd function requirement definition man-hours are (K - K/N) x L/N,
c. 3rd function requirement definition man-hour as (K-2K/N) x L/N.

z.  Nth function requirement definition man-hour as (K-(N-1) K/N) x L/N.

As is clear from above, the requirement definition man-hours Ri for the function i can be
expressed by equation (5) in the Agile.

Ri= (K - (i-) KN)x LN (i=1,2,3, .., N)  (5)

So, the total man-hours for the completion of system requirement definition in the Agile
can be obtained by the summation of Ri from i=1 to N as expressed by the equation (6) and

).

P=3Ri (i=1,2,3....N) (6)
= K x L(1/2 +1/(2N)) ()

It can be understood that the total man-hours for the completion of system requirement
definition in the Agile are almost one half of those for the Waterfall in the case that N is very
large to 1.

2) Total software development man-hours in the Agile

In the Agile, the programs which have already developed after the completion of the
function requirement definition sometimes subject to software remaking due to the program
design correction for the remaining functions. This remaking is just the rework of the software
development. Re-designing and remaking of the developed programs arise.

Using the rework rate of RW, total software development man-hours DPA in the Agile
can be expressed by the equation (8) where DPW is the total software development man-hours
in the Waterfall.

DPA=DPW x (1+RW) (8
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3) Total system development man-hours in the Agile

Summing P and DPA, shown above equations of (7) and (8), total system development
man-hours DTA can be expressed by equation (9).

DTA= K x L(1/2-1/(2xN)) + DPW x (1+RW) 9)

Comparison of the total system development man-hours in the Waterfall and
the Agile

Man-hour comparison by using the equations

Here, it is clarified by deriving comparison equation which development method is better
to reduce the total system development man-hours by using the equations (4) and (9).
Following inequality (10) is solved to obtain the rework rate of RW which realizes the system
development with smaller amount of man-hours in the Agile.

K x L (1/2+1/(2 x N)) + DPW x (I+RW) <K x L + DPW  (10)
Solving the inequality (10), inequality (11) is derived where R is K x L.
RW< (R/ DPW) x (1/2 - 1/(2 x N))  (11)
The inequality (11) gives important understandings about the Agile development.

1) To reduce man-hours by the Agile, the rework rate should be equal or less than half
of the man-hour ratio of the total requirement definition to total software development
in the Waterfall.

2) The rework rate becomes large in proportion to the ratio of the total requirement
definition to the total software development in the Waterfall.

Example of man-hour calculation

For the calculation of man-hours in two methods of the Waterfall and the Agile, specific
values are set as in the following.

a) Number of system functions N: 60

b) Number of engineers assigned for the requirement definition in the Waterfall K: 16
c) Hours for the completion of the requirement definition in the Waterfall L: 4 months
d) Total requirement definition man-hours in the Waterfall R; 60 Man-months

e) Total software development man-hours in the Waterfall DPW; 210 Man-months

From above, total system development man-hours in the waterfall is 270 in Man-months.
Values of the man-hours of total requirement definition and the total software development
in the Agile can be calculated by using the equations of (7) to (10).

Using the values shown above, the total system development man-hours were calculated
using the rework rate as a variable. The result is shown in Figure 1.



MCRJ Special Issue Vol. 1 | No. 1| 2017 20

From Figure 1, followings can be understood.

1) In the Agile, total system development man-hours increase in proportion to the
rework rate.

2) In the Waterfall, total system development man-hour remain the same as it has no
relation to the rework rate.

3) Total system development man-hours in the Agile are smaller than those in the
Waterfall when the rework rate is below 16 percent. This conforms to the result of
equation (12).

g

1. Requirements definition man-hour
Waterfall: 60 man-month

2. Number of requirements: 60

3. Number of engineers assigned for
requirement definition: 14 person

4. Months spent for requirement
definition completion: 4 months

g

3

g

2

—&— Iwaterfall man-hour

g

—&— IAgile man-Hour)

(2]

Total system development man-hours

w0

0
0.00% 20000%  4000%  60.00%  8000% 100.00% 120.00%

Total Rework Rate

Figure 1. Total system development man-hours versus rework rate.
DISCUSSION
About the formulation of total system development man-hours in the Agile

In this paper, it is assumed that the number of engineers is reduced in the system
requirement definition (SRD) in the Agile. This is reasonable for the system whose functions
are not so closely related to each other. How about the assumption of linear reduction in the
number engineers as SRD proceeds? This is also reasonable in case that the software
development starts after the confirmation about the completed SRD of one of the functions
between the system ordering side and system development side. However, it is very difficult
to judge if the system functions are not so related to each other at the initial stage of SRD.
So, it is important to know about the relations between the system functions through the
discussions between the ordering side and development. If close relations are anticipated
through the discussion, it is necessary to evaluate how closely the system functions are related
at the beginning.
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About the turning-point between the Waterfall and the Agile

The turning-point between the Waterfall and the Agile stands on the rework rate in the
Agile. Below, the rework rate at the turning-point is calculated by using the inequality (10). 3
systems which were developed by the Waterfall are selected to calculate the rework rate at
the turning-point. Outlines of these 3 systems are clarified by Komai, et al. (2016). Values of
N, K, L and DPW spent for the system development of these 3 systems are shown in Table.1.

Table 1 Characteristics and development man-months in the Waterfall

ltems System 1 System 2 | System 3
N: Number of the system functions to be developed 3 11 101

K: Number of engineers for requirements definition in the 2 2 17
Waterfall

L: Total hours for requirement definition in the Waterfall 1.1 35 6
DPW: Total software development man-months in the 6 22 510
Waterfall

Calculated turn-over rework rate 6% 14.5% 10%

The turn-over rework rate can be calculated by setting the left-hand side to be equal to the
right-hand side of the inequality (11). Calculated results are written in the last row of Table 1.

From table 1, followings can be understood.

1) The turn-over rework rates for the system 1 and 3 are 6 and 10 in percent and smaller
than 10 percent.
These are due to the requirement definition man-hours are small compared to the
software development man-hours.

2) The turn-over rework rate for the system 2 is 16 percent and relatively large.
This is due to the ratio of the requirement definition man-hours to the software
development man-hours is larger than those of other 2 systems.

CONCLUSION

This research clarified an estimation method of man-hours for IT system development in
the Agile. This research can be concluded as in the following.

1) To formulate man-hours for IT system development in the Agile, 2 reasonable things
were assumed as below.

a. Inthe Agile, the number of engineers assigned for system requirement definition
is reduced every time when one of the requirement definition is completed while
the number of engineers remain same in the Waterfall.

b. Inthe agile, software development starts every time when one of the requirement
definition is completed while software development starts after all of requirement
definition is completed.

2) Man-hours for IT system development in the Agile were formulated by defining the

rework rate which means the rate of the reprograming of the software developed prior
to the full completion of requirement definition.
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Finally, total system development man-hours DTA in the Agile can be expressed by the
following equation

DTA= K x L(1/2-1/(2xN)) + DPW x (1+RW)

Where K, L, N, DPW and RW are defined as follows.

K: Number of engineers assigned for the requirement definition in the Waterfall
L: Total hours for the requirement definition in the Waterfall

N: Number of the system functions to be developed

DPW: Total software development man-hours in the Waterfall

3) Turning point of the man-hours between the Agile and Waterfall stands on the rework
rate in the Agile and expressed as follows.

RW= (R/ DPW) x (1/2 - 1/(2 x N))
Where R equals to Kx L.
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Abstract

The demand for the use of a more advanced technology to manage projects information all
through their life cycle is very important. An increase in construction sector productivity also
means employing modern construction technologies, such as improved and increased
mechanisation and such technologies as Building Information Model and Industrialised Building
Systems. More also, it is important that skills are improved and intensify to raise productivity
that can handle more sophisticated building methods. Presently it is believed to a large extent
that the emergence of Building Information Model (BIM) can lead to better productivity in the
industry. However, BIM as an alternative technology in Malaysia need to be studied to provide
proof that it can satisfy the industry’s need to improve on cost and time control. The aim of this
research is to develop strategies that will be used to improve cost and time control in the
industry through the use of BIM. This will be achieved through the use of a mixed method of
enquiry (semi-structured interview and questionnaire).

Keywords: Building Information Modelling (BIM), Causes of cost overrun, Cost and time control,
Cause of delay.

INTRODUCTION

Control of cost and time in a construction is a standout amongst the most critical issues
in development since the advent of the industry (Minchin Jr et al., 2013). In this light, an
effective project ought to meet the quality yield norms, as well as the time and spending
targets. Time and cost controls are key criteria for the achievement of any project.
Notwithstanding, delay of construction work finishing are exceptionally common in the
industry, such delays are because of issues of inadequate cost and time control (Forbes and
Ahmed, 2010). The core aim of cost and time control in is to guarantee that projects are done
on time and this is feasible through consistent estimation of progress, assessment of
engagements and taking suitable steps on the project as it progresses (Kerzner, 2013).
Buttressing this likewise is the project management body of knowledge (PMBOK) which
proposes that with a specific end goal to accomplish the benchmark targets of any project,
there must be an effective checking on project cost and time control (PMI, 2013).

However, construction industry has numerous branches as it layers, and in that capacity
it contains much data about construction projects. These data are vital to projects, and can be
the fundamental establishment for making decisions, purchases, and joint efforts. The
accomplishment of a fruitful project requires cost administration among different elements to
be considered before the initiation of the project (Shenhar et al., 2001). However, construction
industry globally are littered with high profiled projects which are confronted with delays and
cost overrun (Smith, 2014).
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Presently, a number of tools that can be used for cost and time control have been
developed (Mohd-Nor and Grant, 2014), some of which differ for their functions, and some
are mostly designed for particular type of projects (Yamin and Harmelink, 2001). Tools such
as Earned Value Management (EVM), Gantt Bar Chart, Program Evaluation and Review
Technique (PERT) and Critical Path Method (CPM) (John, 2003, Lester, 2003). More also,
different software have been developed to assist in the use of these project control tools such
as Microsoft Project, Primavera, Asta Power Project etc. Regardless of these tools and
software packages, construction projects still suffer delays and cost overruns.

However for project cost and time control, the industry have put up lots of effort
techniques considering only quantitative factors, but ignoring the qualitative factors (Zhang
and Gao, 2013). A research conducted by CIOB in 2008 indicated that the growth in training,
education and skill levels within the construction industry in the use of time management
techniques has not kept pace with the technology available. The emergence of new technology
is believed to solve or minimize the issues relating project cost and time control. Furthermore
it is also believed that the emergence of Building Information Model (BIM) can lead to greater
efficiency by means of increasing collaboration (Zhang and Gao, 2013).

Aranda-Mena et al. (2009) stated that, “For some, BIM is a sofiware application, for
others it is a process for designing and documenting building information, for others it is a
whole new approach to practice and advancing the profession which requires the
implementation of new policies, contracts and relationships amongst project stakeholders.”

A widely cited definition of BIM is provided by the US National Institute of Building
Sciences (2007) which defined it as “a digital representation of physical and functional
characteristics of a facility, and a shared knowledge resource for information about a facility
forming a reliable basis for decisions during its life-cycle; defined as existing from earliest
conception to demolition”.

Similarly, the McGraw-Hill (2009) “The Business Value of BIM” Report [2009], a
commonly referenced document by contractors, defines BIM as, “the process of creating and
using digital models for design, construction and operations of projects.” This report mainly
defines the contractors' perspective in defining BIM.

For the purpose of this research, the definition credited to the National BIM Standard
(NBIMS) Project Committee of the Building SMART alliance (2010) will be adopted, which
defines it as, “a digital representation of physical and functional characteristics of a facility.
As such it serves as a shared knowledge resource for information about a facility forming a
reliable basis for decisions during its life-cycle from inception onward. The BIM is a shared
digital representation founded on open standards for interoperability” (Succar, 2009).

Building information model (BIM) is an optional way to deal with construction design, it
does not just make less demanding the computerized representation for plans, but also all the
fundamental data for any project before it is constructed. Not only is BIM resourceful design
tool, it might fundamentally modify the way a construction project will be secured, built, and
managed (Xiao and Respectable, 2014). The data in BIM models is exceptionally helpful and
can be dissected to upgrade the design, planning and construction processes (Azhar, 2011).
BIM is an innovatively improved approach that upgrades digital representation, storage,
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management and sharing of building data in a way that permits access to the project database
all through its lifecycle (Eadie et al., 2013).

According to Bryde et al. (2013), BIM is an appropriate tool for project managers and
should be considered by the project management profession as a way to help manage
construction projects. BIM has been so far proved to be a beneficial technigue in construction
industry, which has allowed it users in reducing uncertainties and achieving successful
completion of a project. BIM can be applied on all the stages of construction processes starting
from planning to operation and maintenance. Major advantages of BIM are improved
scheduling, improved drawing coordinated, controlling time and cost and single detailed
model (Memon et al., 2014).

Problem Statement

The Malaysian construction industry contributed 10 to 12 per cent to the national gross
domestic product (GDP) in the fourth quarter of 2015 in Malaysia (D.O.S, 2016). Increasing
construction sector productivity also means employing modern construction technologies,
such as improved and increased mechanization and such technologies as Building Information
Model and Industrialised Building Systems. While the labour productivity of the construction
sector is expected to rise to RM61,939 per worker by 2020 from RM39,116 in 2015. It
therefore becomes very necessary that skills are improved and intensify to raise productivity
that can handle more sophisticated building methods (CIDB, 2016).

The construction industry drives economic growth and development in Malaysia, but
unfortunately, its projects often suffer from delays and cost overruns. The construction
industry in Malaysia faces lots of trouble from cost and time overruns that transform what
should have been successful projects, into those projects incurring additional costs,
disagreements, litigation and in some cases abandonment (Kaming et al., 1997; Ofori, 1991,
Ofori, 1993; Ramanathan et al., 2012; Shehu et al., 2014; Ting et al., 2009). A study on 359
projects estimated to cost billions of Ringgit was conducted in Malaysia in 2009, it found out
that only 42 per cent out of the total projects where completed within the budget (Endut et al.,
2009).

According to studies conducted on delays and cost overrun in Malaysian construction
industry projects, time and cost performance is an important issue that need to be addressed
in the construction industry (Alaghbari et al., 2007; Bazjanac, 2006; Ramanathan et al., 2012;
Sambasivan and Soon, 2007; Shehu et al., 2014; Ting et al., 2009). As a result of this, there
is a demand for the use of a more advanced technology to manage projects information all
through its life cycle. Presently it is generally believed that the emergence of Building
Information Model (BIM) can lead to greater efficiency by means of increasing collaboration
(Zhang and Gao, 2013). However, BIM as an alternative technology in Malaysia need to be
studied to provide proof that is can satisfy the industry’s need to improve on cost and time
control. It is also important to further find out how cost and time control can be improved
using BIM technology.
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Research Objectives

The aim of this research is to study how cost and time control can be improved in
construction industry upon the use of BIM technology. To achieve the aim of this study, the
following specific objectives have been defined:

e To determine and rank the different causes of delay and cost overrun in Malaysian
construction industry.

e To identify the main application areas of BIM in project management.
To develop strategies to improve cost and time control using BIM in Malaysia.

Significance of the Study

Building information model is changing the construction industry to a high productivity
and high technology driven industry (Succar, 2009). Similarly, BIM has a great potential to
be used by all the major stakeholders involved in a construction project. BIM technology can
be used by the client to know the needs of the project, the design team make use of it to design,
analyse and develop the project, and the contractor makes use of it to manage the construction
phase of the project and finally by the facility manager for operation and maintenance of the
project.

This research is significant as it is just in time in Malaysia and only few researches done
to know it application in construction management Malaysia. This research is intended to
investigate how BIM can be used to improve project cost and time control through the use of
gualitative and quantitative approach. Another significance of this study is that at the end of
the research, a new strategy will be developed to help improve on cost and time control in
construction using BIM technology. At the end of the research, the result is expected to benefit
all the stakeholders in the construction industry especially the project management
practitioners through the provision of an insight on the barriers to cost and time control and
how to solve the issues using BIM technology in Malaysia.

Scope of the Study

This research will be primarily concerned with investigation on the causes of delay and
cost overrun in construction and the application of building information model (BIM). The
causes of delay and cost overrun will be investigated, analysed and ranked to know those that
occur more in the construction industry. Data for this study will be obtained using
questionnaire from construction contractors with G7 rating who are members of CIDB in
Selangor (Klang Valley).

The study will also investigate the application and benefits of using BIM in construction
industries. Data for this investigation will be obtained from academicians, project managers,
and contractors who have knowledge of BIM. The result from both of the investigation will
be correlated to determine the relationship between the two. The result from the analysis will
be used to develop a new strategy for improving cost and time control in the construction
industry using BIM. It is important to note that this research will not cover the control of
quality.
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Figure 1: Map Showing Klang Valley (Wikipedia, 2016).

LITERATURE REVIEW

The review of relevant literature will evaluate critically the concepts that are been
investigated in this research, which are project management, cost control, time control,
existing issues on cost and time control in the construction industry, current methods of
project time and cost control, building information model application are to be reviewed.
These concepts are integrated and directed to relate to the research problem. Thus, in this
chapter, the researcher examines, compare and contrasts previous researches done on cost and
time control and analyse the selected literatures to concentrate on cost and time management
in BIM technology.

Project Time Control

Project time control is the process of monitoring the status of project activities to update
project progress and manage changes to the schedule baseline to achieve the plan (PMI, 2013).
This process has a key benefit as it provides the means of recognising deviations from the
actual plan and taking corrective and preventive measures and as such reduces the risk. The
period of time it will take for the execution of a project is most times very important to the
parties involved (Zhang, 2012). However, it is common around the world especially in
developing countries and underdeveloped countries that project are most times not completed
on time (Nassar et al., 2005).
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Olawale and Sun (2010), in their research work titled “Importance of Cost and Time in
Construction Project. Inhibiting Factors and Mitigating Measures in Practice”, conducted a
guestionnaire survey and found out that 58% of the respondents make use of time control in
their projects all the time. While only 11% of the respondents said they seldom or do not apply
time control to their projects. From the result above, one can say that it is important to apply
time control to projects.

Many researches have been carried out to find solutions in reducing the difference
between the scheduled time and the actual time taking to complete a project. Presently, there
exist a number of tools that are used for time control for projects, most of them which have
disparity in their functions while some are project specific (Yamin and Harmelink, 2001).
Research work are still on seeking for a unified standard that will integrate the tools (Cho et
al., 2010).

Project Time Control Process

Project time control process involves three main parameters which are the inputs, tools
and techniques, and outputs. This process is represented in the figure below.

Inputs Tools & Techniques Outputs
.1 Project management plan .1 Performance reviews .1 Work performance
.2 Project schedule .2 Project management information
.3 Work performance data software 2 Schedule forecasts
A Project calendars 3 Resource optimization 3 Change requests
5 Schedule data techniques 4 Project management plan
6 Organizational process 4 Modeling techniques updates
assets 5 Leads and lags 5 Project documents
/ | .6 Schedule compression updates
.1 Scheduling tool 6 Organizational process
. -/ assets updates
. J

Figure 2: Inputs, tools & techniques, and outputs (PMI, 2013).
Project Cost Management

Project Cost Management involves planning, estimating, budgeting, financing, funding,
managing, and control of cost processes to ensure the completion of the project within the
approved budget. It is primarily concerned with the cost of the resources needed to complete
project activities. These processes are the design of plan cost management, estimation of cost,
determining budget for the project, and control of cost (PMI, 2013).

Project Cost Control
Project cost control is the process of monitoring the status of the project to update the

project costs and managing changes to the cost baseline. This provides means for the
recognition of variance from the plan so as to take corrective actions and reduce risk. It is
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important for all companies to control cost irrespective of their sizes, it should be performed
by all personnel who incur cost. According to Zhang (2012), project cost control is a vital
ingredient for a successful project.

About 84% of companies and organisations make use of cost control in their various
projects (Olawale and Sun, 2010). This shows how important the use of cost control
techniques are in project environments. According to Gould (2005), there is need for effective
cost control as it is difficult to estimate the exact cost to complete a project due to the presence
of numerous factors that need to be considered.

Project Cost Control Process

Project cost control process involves three main parameters which are the inputs, tools
and techniques, and output. The process and its parameters are represented in the figure below.

Inputs Tools & Techniques Outputs
.1 Projectmanagement plan .1 Earned value .1 Work performance
.2 Project funding management information
requirements .2 Forecasting .2 Cost forecasts
.3 Work performance data .3 To-complete .3 Change requests
A4 Organizational process performance index (TCPI) 4 Project management plan
assets 4 Performance reviews updates
/| 5 Project management 5 Project documents
software updates
.6 Reserve analysis 6 Organizational process
J assets updates
- &

Figure 3: project cost control: Input, Tools & Techniques, and Output (PMI, 2013).
Conventional Project Time and Cost Control Tools.

There have been several tools developed by researchers for controlling time and cost
resources in the construction industry. Most of this tools have limitations as some are project
or industry specific and cannot be applied to other projects (Ismail et al., 2013). Tools used
for project cost and time control also are:

e Forecasting

e To-Complete Performance Index (TCPI)

e Variance Analysis

o Performance Reviews

e Gantt Bar Chart

e Milestone Date Programming Techniques

o Earned Value Management (EVM)

e Program Evaluation and Review Technique(PERT)
e Elementary Trend Analysis/Line of Balance Method (LOB)
e Precedence Network Diagram

e Simulation

¢ Critical Path Method (CPM)
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More also, there are computer software used for project cost and time control. This
software are used for instantaneous mathematical computation of cost and duration of
activities. This software includes: (a) Primavera Project Planner, (b) Microsoft Project, (c)
Asta Power Project, (d) Microsoft Excel, (e) Project Commandar, (f) Deltek Open Plan.

Causes of Delay and Cost Overrun in Construction Projects

It is important to note that the study of the different causes of delay and cost overrun in
Malaysia construction projects has been carried out by many researchers also. Delay factors
such as shortage of materials, change orders, delay in payment of suppliers, poor management
of site, and late submission of drawings are the main causes delay (Abdul Kadir et al., 2005;
Ramanathan et al., 2012). Alaghbari et al. (2007)conducted a study on the causes of delay and
the results were analysed to rank the causes of delay. The researcher found out that financial
problems and coordination problems are the two most important factor causing delay in
construction projects in Malaysia.

Sambasivan and Soon (2007) conducted a research using questionnaire to describe the 10
main causes of delay in Malaysian construction projects which include poor site management,
late payment, labour supply, improper planning, lack of experience, problems with
subcontractors, and shortage of materials. While Al-Tmeemy et al. (2012) listed several
causes of delay in Malaysia to include; labour productivity, slow decision making, inflation,
material delivery, and insufficient equipment. Shehu et al. (2014) stated that contract delays
are predominantly caused by the contractors and are factors associated with finance.

Ahmed (2003) and Al-Aghbari (2005) in their separate research, classified the factors
causing delay and cost overrun in Malaysian construction projects into four (4) as shown in
the table below.

Table 1: Showing the classification and factors causing delay and cost overrun.
S/No. Classification Factors

1 Contractors Delay in delivery of materials to site; Shortage of materials, equipment, and tools
responsibilities on site; Construction mistakes and defective work; Poor skills and experience of
labour; Shortage of labour; Low productivity; Financial issues; Poor coordination
and site management; Lack of subcontractor’s skills; Lack of site contractor’s
staff.

2 Consultant’s Absence of consultant’s site staff; Lack of experience of the consultant; Lack of
responsibility experience of the consultant’s site staff; Delayed and slow supervision in taking
decisions and giving instruction; Incomplete documents.
3 Owner’s Lack of working knowledge; Slowness in making decisions; Lack of coordination
responsibility with contractors; Change in scope; Financial issues.
4 External factors Lack of materials, equipment, and tools in the market; Poor weather conditions;

Poor site conditions; Poor economic conditions; Changes in laws and
regulations; Transportation delays; External work due to public agencies.

Concept of Building Information Model (BIM)

BIM is basically a 3D digital representation of a facility. The model could be used in
expressing the entire facility life-cycle. The quantity of material and it properties can be easily
obtained, and the scope of work required can easily be defined and isolated from the model.
Contract documents, drawings, procurement details, specifications, and other construction
documents can easily be interrelated using the model (Bazjanac, 2006; Khemlani, 2007). The



MCRJ Special Issue Vol. 1 | No. 1| 2017 31

model which is data rich, object-oriented, intelligent, and a digital representation of the facility
in which drawings and appropriate information for various stakeholders can be extracted for
project delivery and decision making (Rogers et al., 2015). It integrates architectural,
structural, Mechanical, Electrical and Plumbing (MEP) models (Smith and Edgar, 2008).

Detailed Design Analysis

Documentation

Conceptual

%

Building

Information _|

'Modeling |
—+—7 |l

Construction
4D/5D

Operation and Construction

e Maintenance Logistics
Demolition

Figure 4; BIM concept (BuilderStorm, 2016)

According to the BIM industry group (BIWG) (2011), it defined the levels of BIM from
level 0-3 as;

Level 0: unmanaged CAD which is most likely 2D, with paper (or electronic paper)
as the exchange mechanism.

Level 1: managed CAD in 2D or 3D format using BS1192:2007 (collaborative
management process) with a collaboration tool providing a common data
environment, standard data structures, and formats most likely.

Level 2: BIM has been defined in the UK as a “Managed 3D environment held in
separate discipline ‘BIM’ tools with attached data. Commercial data managed by an
Enterprise Resource Planning application (ERP). Integration on the basis of
proprietary interfaces or bespoke middleware could be regarded as ‘pBIM’
(proprietary). The approach may utilise 4D programme data and 5D cost elements
as well as feed operational systems” .

Level 3: BIM is defined as “Fully open process and data integration enabled by web
services compliant with emerging industry foundation class / international
framework for dictionaries (IFC/IFD) standards, managed by a collaborative model
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server. It could be regarded as iBIM or integrated BIM potentially employing
concurrent engineering processes .
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Figure 5; BIM levels (Applecore, 2016)
BIM Tools

A lot of tools are being developed as a result of the spread of the concept of BIM in
achieving its perspectives. These tools are used for management of construction projects.
Most of these tools are designed for specific purposes to meet the need of it users, while few
are designed for multiple functions and information collection. The type of tool to be used
depends on the purpose, user, and stage in which it will be used. BIM tools enable 3D
modelling and the management of information. This makes the adoption of BIM technology
more than just changing to the use of software that supports it. The use of these tools makes
BIM a unified system which interacts with all it parts. The table below shows BIM tools,
manufacturer and it function.

Table 2: BIM Tools

Manufacturer Tool Function

AutoDesk Navisworks To manage 3D model-based design and clash
detection.

Bentley Bentlevy Navigator Dynamic coordination between models and disciplines.

Analysis of various 3D models for coordination,

Vico Software Vico Office . S

scheduling and estimating.
Gehry Full featured suite: for design, review and information
Technologies Digital Project Suit management.
Tekla Tekla Structures 3D structural modelling and detailing.
Solibri Solibri Model Checker For quality assurance/quality control (QA/QC).
Synchro Ltd. Synchro Professional Scheduling of systems and planning simulations.

Application of BIM in Project Management

The potentials of the application of Building Information Model (BIM) in the
management of construction projects is similar to the PMBOK knowledge areas. As such,
BIM is regarded as an important tool for effective and efficient project management as it
integrates all the stakeholders in the project (Rokooei, 2015). BIM as a promising technology
facilitates project management, the possibility of integrating building models and products
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makes BIM to have a high potential for management of projects life-cycle (Gourlis and
Kovacic, 2016). BIM can be used at all the stages of a project in it life-cycle, it is used in
understanding the project needs by the owner, it is also used for analysis, design and
development of the project by the design team. The contractor also makes use of it in
managing the construction phase, and it is used for decommissioning, maintenance and
operation by the facility manager (Grilo and Jardim-Goncalves, 2010).

In a nutshell, the application of BIM in project management are stated in table 2.3 below.

Table 3: BIM application

Application of BIM Source

1 Quality compliance management. (Chen and Luo, 2014).

Reduction in information exchange (IE) and

2 resource waste. (Dubler et al., 2010; Bryde et al., 2013).
3 Improvement in the accessibility of facility (Kassem et al., 2015; Kang and Choi, 2015; Liu, 2010;
management data. Meadati et al. 2010; Azhar et al., 2008)
4 Sustainability of project design and building (Wong and Fan, 2013).
performance.
(Azhar et al., 2008; Foster, 2008; Young et al., 2009;
5 Clash detection and coordination. Arayici et al., 2011; Lahdou and Zetterman, 2011; Bryde
et al., 2013).
6 Automated safety checking platform. (Zhang and Gao, 2013).
7 Constructability analysis. (Foster, 2008).

(Ding et al., 2014; Memon et al., 2014; Tulke and Hanff,
2007; Wilson and Koehn, 2000).

9 Cost Estimation of Material and quantities. (Azhar et al., 2008; Hergunsel, 2011; Sabol, 2008).

8 Visualisation and sequencing of activities.

10 | Integration of key stakeholders. (Foster, 2008).

Optimization of prefabricated construction

11 (Hergunsel, 2011; Winberg and Dahlgvist, 2010).
components.
12 Risk assessment of design component of (Kamardeen, 2010).
facility for prevention through design.
13 | Scope clarification. (Bryde et al., 2013).
METHODOLOGY

This research aims to develop a strategy for the control of cost and time in construction
industry. This will be achieved through the processes in Figure 6. The analysis of the data
obtained will be done using SPSS 23, to give accurate results which will be interpreted
objectively. The proposed research method is a mixed method, which will be adopted for this
research in achieving the objectives. A descriptive and exploratory research design will be
used for the study. The research design for the proposed study will contains the following:

The research problem and research questions.
Sampling design.

Method of data collection.

Method of data analysis.

Similarly, the processes to be followed for the development of the strategy are shown in
the figure below. For the qualitative study, expert sampling will be adopted to determine the
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respondents for the semi-structured interview, this is to re-affirm the main applications of
BIM from literature. This will be analysed using content analysis, factor analysis, and
descriptive analysis. For the guantitative study, the target respondent for this phase of the
research are the G7 member group of companies registered with CIDB Malaysia. The result
from this phase of the research will be analysed using Pareto analysis to determine the main
causes of delay and that of cost overrun also. The relationship between the applications of
BIM and the causes of delay and cost overrun will be done using correlation and regression
analysis methods.
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Figure 6: Research methodology/strategy development process.
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CONCLUSION

The demand for the use of a more advanced technology to manage projects information
all through their life cycle is very important. An increase in construction sector productivity
also means employing modern construction technologies. The result from the analysis of the
data collected is expected to answer all the research questions, to show the relationship
between the use of BIM and the causes of delays and cost overrun in Malaysian construction
industry.

More also, the result of the study is anticipated to show a negative relationship between
the causes of delay, cost overrun and BIM applications. This means that, as a result of use of
BIM technology, the occurrence of the causes of delay and cost overrun are reduced to the
barest minimum. The result of this research is anticipated to be a breakthrough in the industry
as it will give an insight and strategy model guide for contractors at all levels on how to
mitigate delays and cost overrun using BIM in Malaysia. This will benefit more also, all the
stakeholders in the industry as cost of construction will be optimized and the time taking for
completion of construction work is known before the construction is started.
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Abstract

It is very important to analyse Lean management direction on Kaizen activity named Junshi.
Currently, there are many contradictions in understanding how Lean develops their shop floor
staff to support daily Kaizen, especially when most staffs themselves have different layers of
understanding of Lean Management System (LMS) and skills essential in applying LMS. This
paper aims to clarify the Kaizen activity named Junshi as a continuous improvement activity
will analyse the technical and management aspects of lean small group activity by adopting the
eight steps of Business Practices problem-solving. Through this research, it was made clear
that most adoptions to imitate lean management fail because techniques are taken up in pieces
with little apprehension of why or what organisational approach is needed to maintain kaizen
or continuous improvement. Junshi shall serve as an exemplar of an activity of organisational
implementation success of lean management.

Keywords: Shop floor participation, continuous improvement, kaizen, Junshi, innovation
INTRODUCTION

Lean management system success is largely and directly attributed to their sole approach
to cutting waste and added value. The Lean Management System (LMS) or more generally,
“lean management” has been extensively analysed in the early of 1970s with quite a several
successful followers. Therefore, operational management researchers continue trying to
understand how LMS works. What styles Lean’s approach to manufacturing hard to grasp is
often implicit or the perspective of the analyst, not certainly LMS itself. That is, LMS is too
often studied analytically and as if it were static — despite notable examples of a contrary view
(Bhasin & Burcher, 2006). For one main reason, at any given point what is called LMS is the
state of a dynamic system that has developed to a point and will continue to progress.

Critics have described the lean approach as a set of contradictions (Osono, Shimizu, &
Takeuchi, 2008). As Fujimoto perceives it, the unknown is that Lean management system that
has evolved growing qualities that cannot all be acknowledged in advance. He perceives LMS
problem solving as an “evolving learning capability” that is mutually “intentional” and
“opportunistic” in that the company uses well-known routines to produce possible new
production enhancements and at the same time is able to grasp emergent “unintended” or
surprise enhancements and then competently institutionalize them as well (Fujimoto, 1999)
and that is Business Practice (BP) for problem-solving.

The scope of this effort is to understand how lean management applies Junshi to change
shop floor's worker's capability to resolve problems in daily activities and to boost problem-
solving skills of the management team. Correspondingly, lean management must create an
organisational philosophy where workers feel contented requesting for help and learn LMS.
This report will contribute in what makes Junshi successful. A particular case study that
illustrates some prominent features of Junshi inside the lean organisation is counted in. Lastly,
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Junshi is deliberated as they might happen “outside” Toyota as the inventive activity ever.
The aim of this study, however, is not to allow imitator mock of Quality Circle activity, but
to propose an idea of persuasion that may be accommodating for those concerned
inconsiderate LMS as a system.

LITERATURE REVIEW

Quality Control Circles

Shortly after World War |1, the Japanese administration promoted the organisation of
various industry organisations to aid Japan to recuperate from the war. The utmost famous of
these governing bodies has been the Union of Japanese Scientists and Engineers (JUSE). The
society organized leaders and professionals from all of Japan’s most important industries so
that they can share best practices. This was made out with the expectation of uplifting Japan’s
economy. Its main order was to regenerate Japan’s economy and improving quality by cutting
waste. It continues until 1949 that JUSE started hosting statistical quality control conferences.
In 1950 JUSE requested Dr. W. Edwards Deming (Deming, 2009), a U.S. government
statistical advisor to address to them on the practice of statistical quality control.

Although JUSE offered Dr. Deming the royalties for his talks, he refused. JUSE, inspired
by Dr. Deming’s compassion, began the Deming Prize in 1951 from those similar royalties.
The prize, which is a bronze medal bearing a resemblance of Dr. Deming is given to those
who have contributed to the field of quality control. The Deming Prize was originally given
in two categories. It is given to individuals who make a vital contribution to the theory and
application of quality control and similarly to firms that obtain outstanding outcomes in the
application of quality control.

Another quality expert that similarly contributed to the culture and credibility of JUSE
was Joseph Juran (Juran, 1988). He like, W. Edwards Deming, was also asked for talks to the
still growing JUSE and did so in 1954 and 1960. His talks focused more on a management
guality and how making quality a business strategy. His thoughts significantly supported
JUSE’s principle believes in continuous improvement and quality circles. The greatest
powerful facts in the history of JUSE have been its originator Ichiro Ishikawa and his son
Kaoru Ishikawa. In 1946 Ichiro Ishikawa (Hung, Lien, Yang, Wu, & Kuo, 2011) planned
JUSE and assisted many of them top Japanese administrators to meet and attend to W.
Edwards Deming. Still, it was his son Kaoru that ruled JUSE during its prosperous and led
the Japanese to internalize the knowledge of Deming and Juran.

As a professor of technology at Tokyo University, he rationalized the idea of quality
measures. A Quality circle is a method to Total Quality Management that inspires shop floor
workers to set up teams to extant process changes to management for carrying out. This
underpins Deming’s 14th point meant for managing, “Quality is everybody’ responsibility”
Kaoru Ishikawa headed the Japanese Quality Revolution that has given JUSE the status it
enjoys today. Ishikawa left an emphasis in JUSE of training others how to practice Total
Quality Management tools especially quality circles.

The quality control circle idea has become so prevalent that there are now over 426,000
listed quality control circles in Japan. These groups, or so small while others quite large,
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saturate all of Japan’s manufacturing and act as a major part of Japan’s culture. These quality
control circles have helped Japan’s manufacturing flourish and often describe the workplace
and community setting of many Japanese.

Business Practice (BP) Problem Solving

The eight-step method intentions to break down big problems into small problems and
test several countermeasures to each small problem. The eight-measure method is an agreed
to use practice for developing countermeasures that prevent problems from coming back.
The eight-step is effective because it links methods to results by running trials to figure out
countermeasures. Cases of its use and comprehensive descriptions of its steps can be found
elsewhere (Ohno, 1988) (Liker & Hoseus, 2010).

1. Clarify the problem
o ldentify problems at the worksite.
o Search for problems that are related to work processes, wastage, productivity,
quality, cost etc.
o Brainstorm, Genchi Genbutsu, past records.
2. Breakdown the problem
o Refer to problem statement on what data to collect (Object).
o Check past data (if any) / Collect fresh data.
o Analyse flowcharts (if any)/ Create flowcharts on current process (if
unavailable).
o Examine the situation over a period of time.
3. Set the target to be achieved
o State where the improvement is to take place and visualize in chart or graph.
o Make it clear what is to be done and what the goal is.
o Express topic in terms of attacking something bad rather than improving
something good.
o Use SMART technique (Specific, Measurable, Achievable, Realistic and
Time-bound).
4. Think through to the true cause
o Indicate your problem statement.

o Use Fishbone/lshikawa/Cause & Effect Diagram.

o Brainstorm of probable causes.

o Do the ‘5 Whys’.

o ldentifying the causes of the problem.

o Narrow the long lists of causes down to the most important ones.

o Use facts, data, past history and personal opinions to focus on the most
important cause.

o Verify the cause whether it is true or false. Evaluate the degree of influence

of each cause identified.
o Collect data on the worthiest cause and present it on the graph.
5. Develop countermeasures
o Suggest the countermeasures / corrective action based on the cause analysis,
- Think of creative solutions.
- Use 5W 2H (what, who, why, when, where, how and how much) to
describe countermeasure.
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o come out with several alternatives solution, consider the advantages and
disadvantages of each countermeasure in term of its effect, cost, and
practicality.

6. Follow through on the countermeasures

o To execute countermeasures and monitor the implementation

o Confirm the tangible and intangible results.

o Analyse result based on quality, cost, time, and other benefits.

7. Evaluate the result and the process

o To confirm and monitor the results of countermeasures against the target.

o Compare the result with target set, evaluate and study why target did not
achieve.

o Confirm your achievement by checking your data.

o Evaluate success and failure.

8. Make sure the results take hold

o Monitor the trends of the result obtained to confirm the effectiveness of
countermeasure for the long term.

o Where results are successful, standardize the countermeasures and establish
as SOP (Standard Operating Procedure).

o Create a system in which can confirm that SOPs are followed and continue
to have the desired effect (Training, Audit and Result Monitoring).

o To standardize the countermeasures that are effective in eliminating root
causes of a problem for permanent and long term effect.

o Review the project.

- what went well.
- what did not go well?

o Record the remaining problems that were not solved and select a new theme
for next project.

o Review the benefits that the team has received in being part of the project.

Junshi

If lean is a field of study that builds up over time, and so it needs dedication and reliable
leadership engagement and contribution. One factor in the existing TPS method that is of
attention as a centring and can also make this representation of lean vibrant is Junshi. There
have been many challenges to describe the small group activities such as Jishuken
(Marksberry, 2011); however, these efforts have described only Quality Circles as a rapid
shop floor activity comparable to the kaizen blitz model (Rodriguez & Lopez, 2012; Suérez-
Barraza, 2013) with influences to supplier quality development for those conditions
demanding urgent solutions. What is more confusing is that none of the existing efforts
deliberates how lean problem solving is used or in what way this activity can deteriorate shop
floor worker contribution if applied wrongly. In that respect is too little agreement of in what
manner administrators can start, provision or lead problem-solving activities when they
themselves need help in growing their understanding of LPS problem-solving methodology.

These descriptions of Junshi mislead by making the impression of a motionless
impression, that shop floor within Toyota has a comprehensive understanding of TPS, one
which they somehow accomplished instantly without demanding to develop it over time (B.-
H. Lee & Jo, 2007). Seen most clearly, Junshi’s, like many other TPS activities, take in
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cooperation a learning development and a productivity goal: as they harness shop floor teams
for problem-solving needed by the production process, Junshi helps managers continue to
improve their ability to coach and teach TPS problem-solving to others, specifically
production staffs.

What is significant about this process is that the Junhsi team will spend much time reading
and testing the current system to find the smallest possible root causes for each
countermeasure. This process can consume time and cannot be rushed, which is why Junshi
can take weeks or months to complete when performed right. Although Junshi may vary in
time depending on the nature of the trouble, the Junshi team may match as needed to complete
the problem solving out procedure. Junshi could meet continuously over a short period or
spend a few hours a week over the span of several months. The course of time spent depends
on the nature of the problem and what is involved in completing the problem solving out
countermeasures. The only true way to recognize if a countermeasure was successful is by
monitoring and monitoring through the current system. This operation can sometimes take
weeks or months to complete and depending on the nature of the problem can be hard to cut
through. The research method used are based on the PDCA (Plan-Do-Check-Act) cycle
introduced by Dr. Deming which later it was developed further by Taichi Ohno. It is known
as Toyota Business Practice (TBP) until today as the eight-step problem-solving operation.

PROJECT BACKGROUND

The implementation of the small group activity, namely Junshi has been carried out upon
several breakthrough cases in the automotive industry. Previously, there was a worker, small
group activity on complexity planning for automotive components using this attack. In this
study, a project that explores innovative approaches from small group activity known as
‘Inventory Reduction’ is presented. In the automotive industry, inventory plays a decisive part
in controlling and keeping the best stock that takes a high impact to manufacturing
competitiveness in terms of cost effectiveness.

It aspires to create an opportunity to develop an own style, alongside cost reduction on
the benchmarked systems. The example project in adopting, using Junshi activity was led in
an OEM (Original Equipment Manufacturer). The focus area was chosen because of their
incapability in controlling a full cycle production process. The cost improvement results were
entered after the case implementation was made out.

Process flow for performing Junshi

The general process flow for performing Junshi is explained in the follows the eight-step
trouble-working process are as follows:
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Figure 1. Process flow of Junshi Activities
The clarification and target of stock reduction activity

Inventory plays a large role in a manufacturing environment, one most widely uses the
term is Just in Time (JIT) concept, as it derives as a pillar by Taichi Ohno, the creator of
Toyota’s production system. The Just-in-Time approach tries to cut costs and improve
workflow by carefully scheduling, material to arrive where needed at the correct quantity and
at the proper time. Therefore, costs of stocks can be scaled down and the employment of space
can be maximized. In this case, this approach is targeted to lower the cost of the product. Due
to space limitations, inventory is high, thus the problem is surfaced.

METHODOLOGY

Mixed methods study the relationships of management understanding, funding, and
execution towards Junshi implementation.

Qualitative method

A qualitative research Case study/Phenomenology design was carried out on one
purposefully-selected Malaysian manufacturing company that has implemented lean
manufacturing system deploying the Kaizen practices. Fieldwork of research diary and field
notes with key informants over a period of time using descriptive, analysis and interpretation
through unstructured interviews, meetings, documentation and observation to develops an
insider point of view. Applying the practical approach consists of the empirical study of small
group activity of the hands-on approach. It involves first-hand research through observations,
data collection, and discussion groups.

1. Data collection was taken internally within the company through observation and
interview techniques with these respondents.

2. The interview was transmitted with the handlers in the manufacturing company to
understand the manufacturing operations and to gather exact information along with
their current Kaizen system used in the installation.

3. This was followed by an on-site visit to the premise. Two managers were purposively
selected as respondents for the field and interviews were taken at the respective
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positions. Interviews were conducted (1 to 2 hours) using unstructured questions
based upon the four research propositions. In total, 2 different managers and squad
leader were interviewed. The four exploratory propositions;

a. Junshi as an issue will improve job operation.

b. Junshi implementation for production's development trajectory is unique.

c. Junshi activity is dependent upon the context of the firm.

d. Junshi maximizes general innovative activity.

The interviews were 5 hours of consultation, notes into a serial publication of reflections
and quotations.

Quantitative method

This type of research methods requires quantifiable data involving numerical and
statistical accounts. Quantitative Research is used to quantify the problem by generating
numerical data or information that can be translated into usable statistics. It is applied to
guantify attitudes, beliefs, behaviours, and other defined variables and generalize results from
a larger sample population. Quantitative Research uses measurable data to develop facts and
reveal patterns in research.

Break down the problem example, using 5W2H

1.
2.

3.

What; To optimize stock reduction activities.

Where; To which focuses on the Finish Good (FG), Local parts and Completely
Knock Down (CKD) parts inventories.

Who; A team that specialized in the automotive material management and inventory
was set up and explored the stock reduction in the manufacturing organisation.
Why; The research goal of this study is to trim down the holding cost and towards
having the right pieces at the correct measure at an appropriate time.

When; The duration of the case subject field was around 3 months to be finished at
the conceptual level, and further 6 to 12 months to really enforce the concept into the
production systems.

How; Junshi approach was used to explore this situation and to demonstrate how
results can be achieved.

How much; The cost improvement results were recorded after the case
implementation was completed.



MCRJ Special Issue Vol. 1 | No. 1| 2017 47

Root cause analysis and development of countermeasure

Table 1. Summary of identified root causes and countermeasures were taken

Root cause Action taken

Customer Call-in not stable Bi-monthly SAP safety stock level adjustment based on requirements
and daily production control.
To revise Monthly Kanban formula (E.g..: Safety stock level, lot size
change) to reflect customer order.

Transport not optimized Revise production lot size for low volume model, especially models to
match lorry loading.

Line process does not match Monthly manpower meeting to decide manpower distribution at
daily need Production to suit the production order.

No proper handover from Proper handover process from Vendor Development Department
Vendor Development to to Purchasing department for new and carry-over parts.

Department Purchasing

Delayed information from To update Kanban using forecast figures for n+1 month (complete on
customer week 3 of n month) for early Kanban adjustment
Improper arrangement during Include standard packaging revision and order quantity for local vendors

phase In and Out

Delivery frequency and quantity Delivery frequency revision and safety stock to match production daily
not revised or updated need (inclusive of Milk Run, Delivery Time Scheduling material)

Part packaging size is bigger than Standard packaging review for Completely Knock Down (CKD) parts

Production lot (concentrate on high volume model)
CKD Delivery frequency not Customer production plan improvement to match with CKD incoming
revised to match production plan

Revise delivery frequency/timing for incoming CKD parts

Root cause analysis looks at all three types of reasons below. It calls for considering the
reasons of negative effects, detecting hidden flaws in the arrangement, and discovering
specific actions that led to the problem. This frequently means that root cause analysis reveals
more than one radical cause. Commonly find three basic types of causes:

1. Physical — Tangible, material items failed in some manner.

2. People — workers did something improper, or did not do something that was
necessitated. people causes typically lead to physical causes.

3. Governance — A system, process, or policy that people utilize to reach decisions or
do their work is incorrect.
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RESULT AND DISCUSSION

Intangible and tangible results;

a) Increased safety for workers working at robot station.
b) Eliminate near miss accident during robot operation.
c) Create a safe working environment.
d) Prevent loss time (worker injuries manpower planning)
e) Improved shop floor worker engagement.
f) Inventory cost reduction activity achieved.
g) Increase worker morale and support.
h) Improve material management and workflow.
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Figure 2. Summary of tangible results before and after at focus area
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Summary from observation activity

1.

Using a longitudinal exploratory approach better help in finding a relationship
between shop floor engagement or contribution, and problem-solving skills
development towards Junshi activity.
An observation that was carried out on a just one point in time, known as cross-
sectional that offer a snapshot of what is going on in that particular process Kaizen
group at that special time. Qualitative analysis brings problems out into the clear;
a. By definition of propositions, directions and perceptions vary across
individuals.
b. Configurations of propositions, directions, and perceptions are not stable and
stable, but potentially subject to reflective transformation.
c. Anindividual proposition may be altered to better fit lived experience and/or
cope with a given state of affairs.
The pre-eminence of the lean production paradigm reflects the academic and
practitioner effort that has been aimed towards building and transferring best practice”
in operations.
This study has given a theoretical criticism of this generic approach and the empirical
evidence presented adds further support, suggesting that contingency and complexity
are the predominant characteristics of any successful implementation process.
The exploratory longitudinal all circumstances, the unstructured interview took place
as an informal conversation, with the researcher asking follow-up questions in
reaction to assertions made by the interviewees. This type of interview resulted in
some irrelevant information but also allowed evidence related to the variables of
interest to emerge naturally.
Sometimes structured interviews may be biased by the emotional involvement of the
interviewee with the topic. Observations, however, can also be biased. Data collected
during observations may be limited by the researcher’s judgment of what is important
enough to record.

Nevertheless, the direct and indirect relationships between these elements distinguish the
situation far more precise than the individual factor taken into isolation

An important difference between Quality Circle and Junshi activity

An enormous difference between a Quality circle and Junshi activity is the team members
are coming from bottom up with backing and commitment from management. Thence, the
date of shop floor workers in problem-solving activity is being acknowledged and spotlighted
by the management. Junshi can be misunderstood as “single purpose”: as only a plant
improvement activity (B.-H. Lee & Jo, 2007; W. Lee, Rhee, & Oh, 20144, 2014b; Susilawati,
Tan, Bell, & Sarwar, 2013). In fact, Junshi has two main purposes: to solve problems in the
workplace that need management attention and to correct, enrich and deepen understanding
of TPS by management through first-hand on the job application of the problem-solving
principles using hands-on activity and coaching.

It differs from problem-solving activity conducted by management (“Quality Circle” in
Toyota’s language) because Junshi involves only shop floor workers to find the problems
and implement the countermeasures.



MCRJ Special Issue Vol. 1 | No. 1| 2017 50

Top
management

(S L]
Top down
EIER

Managers

BEEH = f e
Activities on F-HEEEL—4HE
Front-line managers / supervisors \

one's own
and associates

izl

Job position

{ acH—oLEm |

f QC Circle Activities

initiative

—fkt 8

Associates

Figure 3. Scope, structure, and direction of Junshi Activities
Significant roles and support function of management

Since in addition to their other roles, managers perform an important function in LMS as
coaches and teachers for team members doing problem-solving, Junshi is both a technical
problem-solving activity and a management development process that helps managers learn
how to be better teachers (Liker & Morgan, 2006; Saruta, 2006). Junshi continually develops
management’s interpersonal skills so that they understand the right way to coach and support
kaizen (Morgan & Liker, 2006). A third organisational culture function of Junshi is to send,
support and reinforce the company’s values, opinions and behaviours (known as the Toyota
Way) (The Toyota Business Practice (Toyota Motor Corporation, 2005)). Participation in
Junshi gives management a common terminology and a coarse approach to problem-solving
standard across the society.

CONCLUSION

In conclusion, establishing a culture among front line managers that values identifying and
solving problems among themselves and in the production workers they teach and guide is an
essential step toward establishing that culture on the shop floor. Establishing this Kaizen
culture means shop floor workers demonstrates their abilities in identifying and solving
problems are valued by making those abilities part of their employment, rather than a
potentially causing of troublemaking that needs to be hidden (Fujio, 2006).

1. This report extends the theoretical foundation of Kaizen activity principles by
analysing and analysing a practical application of the concept.

2. As a result, the case study is opportune for presenting a relevant overview of the
relevance and pertinence of the research methodology. This particular case study is
especially appropriate for completely new and exploratory investigations.

3. Nevertheless, the work has some failings. The primary one is the fact that the method
is based on experts’ judgments. To overcome this weakness, it will be necessary to
extend the control board of experts and diversify them as lots as possible.
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4. Moreover, the research can be based on a wider database, including other courses of
the same model factory or to test it into other companies.

In the bigger sense, Junhsi can also be usefully understood as showing that Toyota
Production System or Lean Manufacturing, though it can be viewed as a collection of tools
and activities, is better approached as a dynamic evolving system within which those “tools”
have multiple mutually reinforcing roles in developing workers’ creativity whilst, cutting the
number eight muda. It could be generalized as a tool to engage and develop workers and as a
management recognition of such improvement activity done by shop floor as the process
owner. Since this initiative starts from workers being proactive in resolving the problem of
the workplace, is the key to sustainable lean practice's success. Observing the success and
standardize the activity plus recognition from the management has brought Junshi to a
significant level in Lean innovation and sustainability.
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Abstract

There has been an increasing public awareness on the environmental aspects of goods and
services of any company. Being pressurized by the green consumers, companies are now
sincerely taking the environmental and social issues into consideration in the production of their
goods and services. However, there are many companies in developing countries do not adopt
adequate tools or strategies in place to address the environmental issues occurred from their
activities. The aim of this article is to assess the environmental and social performance of
Lever Brothers Bangladesh Limited (LBBL) and identify the areas of improvement. This
research shows that there are some limitations in its operational management regarding
environmental management. The company needs a change in response to its various
stakeholders in order to achieve its business sustainability from environmental perspective.
Finally, this paper recommends for some effective tools and strategies to overcome the
limitations. It is expected that LBBL will be able to attract more consumers by their green
products and contribute in the sustainable development with these tools.

Key words: Environmental performance, business sustainability, green consumers.
INTRODUCTION

In the wake of increased awareness and public concern over the impact of industrial
products and process on environment, environmental organisations are arguing business to
take responsibility for their environmental effects. The enactment of newer and restrict
environmental regulation also have a far-reaching effect on business around the world. All
these factors have forced the industries to implement an effective management system
involving various sustainability tools in their business activity to meet the growing
performance expectations and to ensure compliance with national and international regulatory
requirements. Similarly in response to the environmental regulations enacted by Bangladesh
government and ‘green’ consumers’ growing demand of ‘green’ products, Lever Brothers
Bangladesh Ltd (LBBL) needs to reshape its existing social and environmental
responsibilities incorporating sustainability tools.

This paper is prepared based on the data collected from observation of LBBL’s activities
in addition to collection of data for sustainability tools. The authors visited the LBBS office
and talked with the office staff responsible for environmental and social performance. The
authors also visited various industrial locations of the company and reviewed policy
documents of the company relating to corporate social and environmental reasonability.

The aim of this paper is to propose a brief on sustainable environmental management
strategy incorporating relevant tools to achieve LBBL’s sustainable business.
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THEORETICAL UNDERPINNINGS: WHY DOES LBBL NEED A CHANGE?
Rising Environmental Challenges

Industry’s approach to environmental issues has changed significantly over the last three
decades all over the world as well as in Bangladesh. To address environmental challenges to
come, we need to have proactive approach, which LBBL will strive towards “compliance plus’
approach to CSR in practice to achieve business sustainability (Howes, Skea, & Whelan,
1997; Smith, 2011). LBBL’s reactive approach will not be able to tackle the future
environmental and social problems associated with LBBL activities. For example, installing
water treatment plant at soap production site at Chittagong as a reactive response to
government regulation has led to inadequate compliance and inefficient investment for social
and environmental responsibilities. Moreover, this has led to high compliance cost. Increasing
stake holder’s pressure from different corners has raised these environmental challenges.

Principal Drivers of Change

The only reason why companies have begun to address environmental issues in a strategic
way is because of social concern about impacts on human health and ecological systems
(Howe, 1997). Broad social concerns are converted into specific pressures on companies to
improve environmental performance. The principal actors behind this mechanism may be
according to Howe (1997) are regulation, consumer preference or demand, relations with local
communities and investors’ requirements.

Regulation and anticipation of regulation still remains the most important driver of
changing corporate decisions on CSR (Schrempf-Stirling, Palazzo, & Phillips, 2016). As a
company closer to final markets, LBBL needs to be more conscious to the concerns of final
consumers. The growth of green consumerism that rewards strong environmental
performance has been increasingly vigorous all over the world and in Bangladesh as well.
Being environmentally and socially aware with the campaign of various NGOs, consumers
are evidently prepared to punish industries for their poor environmental performance through,
for example, product boycotts.

As an industry of skin care products, LBBL needs to place greater emphasis on developing
and maintaining an image of being good neighbours in local communities. There is also
investor pressure on the company is set to increase as the degree of financial risks associated
with environmental liabilities clearer.

In response to environmental pressure and stakeholders’ aspiration with the impact of
rapid globalization, we need to assess LBBL’s existing management capacity and identify
areas of improvement with proper tools if necessary. Next section will focuses on an
evaluation of LBBL’s existing environmental management to identify environmental and
social issues as an underpinning of selection appropriate tools.
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LBBL’s Environmental and Social Obligations

Environmental conservation Act 1995 for industries in Bangladesh requires industries to
take environmental principles onto account in their management decisions (DOE, 1997).
Some of them, for example, are:

e Soil quality should be maintained so that next generating will have at least the same
productivity from soil.

e Habitat of particular significance for species both in water and on land should be
protected.

e Decision making process should be done following precautionary principles.
Industries must make decision based on best available information and be continuous when
information is uncertain or inadequate (DOE, 1997).

Under various international and national acts such as international Labour Law on
Environmental Health and Safety (HES), like other industries, LBBL requires to meet social
obligations, for example, ensuring working condition at sites, community such as general
workers, quality of life and educating the workers about environmental health and safety.

PROFILE OF LBBL

Lever Brother Bangladesh Ltd (LBBL) is a pioneer manufacturing company in
Bangladesh. Being a subsidiary of Unilever, one of the largest consumer goods companies in
the world. LBBL has been operating in the areas of home and personal care, and tea
production since 1964. It has been manufacturing products categorized as household care,
skin cleansing, oral care and tea based beverages. Top brands are Wheel, Lux, Lifebuoy, Fair
and lovely, Close Up, Sun silk, and Lipton Taaza (tea). In early 1990s, LBBL entered the tea
based beverage market introducing Lipton Taaza. Lever’s flagship packet tea brand, with
objective to be the most preferred tea of Bangladesh. In 2016, LBBL have paid more than
AU$100 million to the government as taxes, duties and dividends. LBBL has two sites. One
is soap manufacturing site located in Chittagong, Bangladesh. The other is tea production site
in Sylhet, Bangladesh. Over 5000 people are provided direct employment through the
company’s factories, distributors and exclusive manufacturers under LBBL.

Stakeholder Engagement

LBBL involves stakeholders in the pursuit of common ground toward viable solutions
and the development of relationships that lead to true value for both business and stakeholders.
LBBL involves various stakeholders through social and environmental initiatives, products
and services. Some of them are:
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. Consumers

2. Governments of Bangladesh (Ministry of Agriculture, Ministry of Environment,
Bangladesh Standardization and Testing Institute, Consumers Association of
Bangladesh)

. Unilever- as a parent company

. Contractors and suppliers of LBBL

. Shareholders of LBBL

. Employees of LBBL

. Environmental NGOs

~NOo Ol bhw

Industry Sector and Market Characteristics

Soap and tea manufacturing is a sector with enormous potential and which is currently in
a major growth phase in Bangladesh due to increasing number of people and their awareness
on health and hygiene due to spread of non-formal education and NGO’s campaign. It has
been estimated that the sector will be growing with the increase of population as well as their
health awareness by an annual rate of approximately five percent (LBBL, 2017). Sect oral
growth is being created by production of soap and tea with new brands with new industries
every year in Bangladesh. For example, LBBL had only 10 brands in 1990 had been increased
up to 18 brands including soap and tea products in 2002. This supports the increasing market
of soap and tea manufacturing in Bangladesh consists of 140 million of population size.

In addition to increasing people’s awareness on health and hygiene, people are
increasingly being concern with organisational impact on environment in Bangladesh. Some
consumers, particularly green consumers are willing to pay more prices or at least prefer
environment friendly products. According to Cohen-Rosenthal (2003), green consumer now
represent about 3-4% market and survey showed that given similar price and quality, 70-80%
of consumer will choose the products with environmental attribute. Therefore, market
characteristics including consumer’s behaviours to products have been changing rapidly in
Bangladesh and this could be an opportunity instead of threat for LBBL’S greening business.

EVALUATION OF LBBL’S ENVIRONMENTAL PERFORMANCE

The evaluating of existing environmental performance of LBBL has been done
considering the following issues:

e Environmental and social obligations applicable to LBBL’s activities;

e The adequacy of information, management targets and measures and monitoring of
environmental and social components of LBBL; and

e  The opportunities and barriers to achieve the desired level of performance.

LBBL s sustainability/environmental and social performance has been assessed with the
help of a checklist (Table 1) to identify whether existing management system is capable of
achieving intended environmental performance under sustainability vision. The assessment
was done addressing the criteria such as information availability, management targets, and
measures to achieve management targets, presence of monitoring and auditing; and mode of
disclosure of environmental performance.



MCRJ Special Issue Vol. 1 | No. 1| 2017

57

Table 1: Assessment of LBBL’s environmental performance

Key questions

Consideration

Response (Yes/no/maybe) and
explanations

Is information adequate for
determining whether water
quality is being maintained
above an agreed reference
point?

Is there any quantitative data
on river water quality where
LBBL operates?

May be. However, there is no
available information as there is
no environmental accounting
system and TBL reporting from
LBBL.

Is there any monitoring system
to maintain water and soil
quality and energy use in two
sites of LBBL activities?

Data gathering and
documentation

Not adequate monitoring for
water quality as there is no EMS
that incorporates monitoring.

Are there any management
targets?

Is there any 10-year or 5-
year goal? Any baseline
information?

Yes but inadequate. There are no
comprehensive management
targets as there is no five or ten-
year goal. (No baseline
information on social and
environmental components.)

Is there any measure to
achieving management
targets?

Are there any social and
environmental programs?

There are some environmental
and social programs but
inadequate to cover required
management targets.

Is there any baseline
information to achieve any
environmental targets? If not
how response to environment
regulating?

Any survey for baseline
information

Any five or ten-year goals
with particular targets.

No baseline information LBBL
has reactive approach to
response government regulation,
for example installation of
treatment plant to control water
pollution.

Is there any information on
employees™ health and safety
issues adequate for meeting
relevant obligations?

Is there any program on
health and safety issues or
working environmental
conditions?

Under existing management
framework-no available
information on health and safety
issues to meet relevant obligation
as there is no program on health
and safety.

Findings

Two bottom lines concerns related to LBBL’s operational impact on environment and

society were identified include:

e  Gaps in information availability, monitoring and research capacity

e  Limited opportunities for public to participate in LBBL s social and environmental
decision-making process, other important concerns are:

e LBBL's management process has tended to respond to operational impacts only
after damage to the environment has been done. The decline of soil fertility in tea
production site example is an illustrative case.

e  Environmental stakeholders believe that there is a need for environmental impact
assessment to be undertaken to inform decision-making process about the known
and unknown threats to environment and society from LBBL s activities.

e  Due to lack of adequate information with existing management strategy, the ability
of LBBL to fulfil its environmental and social obligation under ECA 1995 and
stakeholders™ aspirations to avoid or mitigate any adverse effects occur from its
activities is "severely compromised’.
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Fulfilling social and environmental obligations or go beyond the obligation requires
continues improvement of management system in place.

There is also lack of action plan in LBBLs existing strategy. Although there are
some social and environmental initiatives taken as a response to legal obligation,
there initiatives were developed and implemented reactively and in a piecemeal
way.

Now a day, link between company and public is a prerequisite to make decision on
environmental management. Lack of effective communicating tools has limited opportunity
for public to participate in LBBL’s environmental decision-making process.

WHERE TO FROM HERE

Key Changes

In order to meet increasing legal and institutional obligation, the existing environmental
management strategies of LBBL need to be improved. The key changes identified from the
evaluation need to be made to LBBL’s management system may include:

Retaining control and administration of operational management, action plan and its
enforcement, monitoring and auditing to minimize the environmental impact of
LBBL.

Introducing requirements for the assessment and improvement of LBBL’s internal
environment and the environment where the company operates.

Ensuring LBBL’s activities are managed according to precautionary principle so
that environmental health and safety for workers and community people, physical
environment including soil erosion, water and energy use, for example, can be
maintained efficiently.

LBBL needs to improve in areas of sustainable tea production, community
development, environmental health and safety to fill the information inadequacy up.
Finally, it is important to remove barriers for public participation in LBBL’s
environmental decision-making process taking appropriate disclosure system.

An Overarching Framework for LBBL

Objectives

With intended changes identified above and to place our efforts most effectively and
efficiently in LBBL’s management in future, we need an overarching framework
incorporating relevant management tools and programs with the following policy objectives:

To comply with relevant and regulation

To maintain long-term access to resource particularly land, water and  others
(intergenerational equity).

To gain community support demonstrating best CSR practice

To operate more efficiently

To secure market access for our product
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The Framework

The integrated management framework will assist LBBL to detect where and how and
when to lift environmental performance in order to meet policy objectives. The proposed
integrated management framework consists on the following components:

e Sustainability vision
e Actions to achieve policy objectives

Management tools will help in practice to achieve those goals set under vision through
implementation of sustainability initiatives (programs) taken. The components are thereby
being interlinked and interacted to each other provides a holistic management approach
needed for LBBL’s sustainable business (Figure 1).

e Vision
e Goals set under vision

A

Actions/programs taken based on

issues prioritized Sustainability tools
. . . e Code of good
e Sustainable agricultural practice : S
d lut; P business principles
o Water use and water pollution (already in place)
management e EMS
e Environmental health and e Environmental
safety program performance

e Community development
program for workers of tea state

Figure 1: An overarching and management approach for LBBL (Source: Own Developed, 2016)

It is expected that the framework will provide the foundation for LBBL to develop its
management responses tailored to LBBL’s specific needs and resources.

Sustainability Vision

Considering rapid globalization and future market competitiveness, LBBL has to have
‘compliance plus’ proactive strategies: pollution prevention, product stewardship and clean
technology to move the company toward sustainability. However, to give direction to these
strategies, they need vision a future road map showing the way of sustainable business with
needed competencies (Hart, 1997).
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The vision of LBBL should be involving stakeholders’ aspirations to lead the actions
taken in a harmonized way. In this case LBBL’s vision is:

e To achieve sustainable development promoting product stewardship and
e Innovation to develop new technologies, markets, products and process

The specialty of their vision is that it focusses not only on solution on internal social and
environmental problems for today but also involves tomorrow’s external social and
environmental problems (Figure 2).

Tomorrow Sustamnability Vision
A
Today
Internal External

Figure 2: LBBL'’s vision (Source: Own Developed, 2016).

SELECTION OF SUSTAINABILITY TOOLS

To tailor an overarching sustainability approach, there are ranges of tools that can be
applicable to LBBL’s situation in order to materialize the vision. However, based on
stakeholders concerns and necessary changes identified for the improvement of LBBL’s
management scope, the most effective sustainable tools have been selected to lift the
environment performance are:

e Code of Business principled
e Environmental Management System (EMS)
e Tripe Bottom Line Reporting

Code of Business practice is already in place. Here the purpose of sustainability tools is
to provide a clear-structured overarching approach through which LBBL can manage
interaction between production process and socio-physical environment where they operate.
Here, objectives set under vision have played a vital role in determination of sustainability
tools above beat suit to their requirements.

For example, for resolving an operational issue, code of business practice is the most
likely an effective tool through which LBBL can clarify best practice measures and
obligations. Similarly, to gain LBBL’s public support through demonstrating good
environmental practice they require a sustainability tool that measure not only their TBL
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performance but also involves public disclosure and provides all possible stakeholders to put
their input in LBBL’s decision making related to CSR. In this case TBL reporting is the most
suitable sustainability tool. In order to reach the mission set under vision, LBBL will need
continues improvement of their CSR performance making information available through
monitoring and controlling operational activities and sustainable programs as well. In this
case, EMS is the best suitable tool.

However, there are other sustainability tools such as certification, eco-labelling and
ethical investment. In order to meet market standards to secure market access for products
from LBBL, for example, they may need certification as a sustainability tool helps to
demonstrate independently their attainment of standards in support their claim. These tools
have not been taken into account considering LBBL’s limited resource in terms of time and
money as well as market context in Bangladesh. These may be required in future depend on
changing situation.

Sustainability Initiatives

Proposed sustainability initiatives will be taken to achieve intended environmental and
social performance with the help of proposed sustainability tools. The initiatives taken would
be LBBL’s best interests and that management responses are tailored to suit its specific need
and resources. To be specific about these options, following questions regarding LBBL’s
positions were considered:

e Do we want to retain the status quo?

e Do we need to do more to comply with existing regulations or keeping “business as
usual’?

e Do we want to go beyond minimum requirement that is “compliance plus’?

LBBL is currently maintaining the level of “business as usual’. They need to go beyond
this position toward the level ‘compliance plus’ to achieve sustainable business. This requires
both social and environmental initiatives as a process of solving LBBL’s internal and external
socio-environmental problems not only for today’s (intergenerational) sustainability but also
sustainability for “tomorrow’ (intergenerational).

Sustainability initiatives are:

Environmental initiatives

Sustainable Agricultural practice

Programs of water and energy use

Environmental health and safety program for the improvement of work place
conditions.

Social initiative

e Programs for indigenous workers of tea gardens to improve their quality of life
for details of all programs.
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Cost and Benefits of Programs

Training, development of guideline, consultancy fee, and trainer fee and time will be
sources of cost to implement these programs. However, it is expected that the program will
have long term benefits for LBBL’s business. For example, sustainable business agriculture
will encourage consumers to prefer the environmental friendly one between two products with
same price. Program for indigenous workers will be a vital initiative for LBBL’s business
sustainability when workers will be motivated to give up excess drinking as this will turn them
to be involved in more productivity and peaceful family life. The next section will describe

about selected tools and their link to programs.

Details on Sustainability Tools and Their Linking with Programs

Environmental Management Systems (EMS)

What Is EMS?

EMS is a method of incorporating environmental care throughout the corporate structure.
It is a problem-identification and problem-solving internal tool based on the concept of

continuous improvement (Cohen-Rosenthal & Musnikow, 2003).

The main components of the system are environmental policy, environmental planning,
implementation and operation, monitoring and corrective action and management review
(1SO: 1996) which translates simply to plan, do, check, correct, and improve (Figure 3).

PLAN

Y

e Environimental policy

e Environmental aspects
® Legal requirements

® Objectives and targets
e Environmental program

ACT/IMPROVE

e Management review

Do
e Structure/responsibility
e Training
e Communication
e Environmental documentation
® Documnent control
e Operational control
e Emergency preparedness

CHECK/CORRECT

e Non corrective action
® Records
e Audits

o Monitoring/measurement

-
-

Figure 3: EMS framework. Source: UNEP (2016).
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It is important to manage all sustainability initiatives in a harmonized and systematic way
to improve the organisational overall environmental performance. A company can perform
this task efficiently with the help of EMS. The main purposes to develop an EMS in LBBL
are:

To comply with rapid changing environmental laws and regulations as time to time
imposed by government of Bangladesh.

To find the ways to improve its environmental performance,

To reduce potential environmental liabilities in future,

To solve many environmental problems without installing expensive pollution control
equipment.

Benefits and Costs of Implementing EMS

There are potential costs and benefits of development and implementation an EMS
program. Of course, we have to look at the interest of shareholders of LBBL and at the same
time we need to address other stakeholders’ concern of LBBL’s operational impact on
environments and society. Moreover, limited resource is an important factor regarding
adoption of new program. Considering these factors, the potential social and financial costs
and benefits for complementing EMS program are as follows (Table 2).

Table 2: Costs and Benefits for establishing EMS in LBBL

Potential cost

Internal

e  Staff (manager) time

e Other employee time

e Cost of technical resources to analyse
environmental impacts and improvement

options (internal labour costs represent the bulk

Potential benefits

e Improved environmental performance

e Enhanced compliance of ever regulations
e Prevention of pollution/resource conservation
e New customers, markets

e Increased efficiency/reduced costs

e Enhanced employee morale

of the resources expended by most e Enhanced image with public, regulators, civil
organisations) society
External ° Employee awareness of environmental

e potential consulting assistance
e outside training of personnel

Source: UNEP (2016).

issues and responsibilities

Development of EMS through Partnership with Other Organisations

EMS will be developed by LBBL itself. However, it may follow other frameworks such
as ISO 14001 or BS. LBBL needs to have continuous link with Unilever as its parent company
in developing and implementing an EMS framework. As Unilever's EMS was developed
based on 1SO 14001, therefore LBBL's EMS could be developed in the same way.

How Does EMS Link to LBBL's Integrated Framework?
The degree of control that a company has over its operational activities and its impact on

environment is an important factor when considering EMS to be incorporated (Cohen-
Rosenthal & Musnikow, 2003). LBBL has direct control over its operational activates which



MCRJ Special Issue Vol. 1 | No. 1| 2017 64

are managerial, administrative, planning and design at two sites. Moreover, LBBL has direct
influence over pollution, activities of its suppliers through for example contractual agreement.
So EMS is suitable for LBBL to serve the purpose.

Another scope necessary for adoption of EMS is a strong commitment from top
management (Cohen-Rosenthal & Musnikow, 2003). LBBL has a written environmental
policy signed by top management. Therefore, to implement the policy objectives existing
framework requires EMS. Moreover, EMS is a particular management strategy the goers
beyond regulatory compliance. Our company's vision is ‘compliance plus' directly relates the
characteristic (beyond compliance) of EMS.

The proposed sustainability initiatives will be coherently implemented with the help of
EMS and progress regarding environmental performance will be reflected in TBL reporting.
Therefore, EMS is linked with the overarching framework.

Sustainability Initiatives and EMS

The proposed sustainability initiatives will be implemented under the framework of EMS.
Here, is an example how the 'sustainable agricultural practice' program will be embedded and
implemented under EMS framework.

Sustainability Agricultural Practice for Greening Tea Action Plan

LBBL’s environmental policy claims environmental protection at every place where the
company operates (LBBL, 2017). Also Environmental Conservation Act 1995 in Bangladesh
requires sustainable land management maintaining soil quality and fertility. To comply with
these policy and act, LBBL requires this project to improve environmental performance with
the following objectives:

Obijectives
o Improving soil fertility by minimizing soil erosion
e Ensuring balanced fertilization
e Maximize natural regulating that is biological pest control method
¢ Minimizing water and energy loss
e To motivate workers how to practice sustainable agriculture that is tea production

In tea production site-Sylhet, there is no program for sustainable tea production although
some companies such as Unilever-India and Unilever Kenya already have sustainable
agricultural practice under the guidance of Unilever. In this case, LBBL will develop its own
guideline on 'Good Agricultural Practice' for sustainable tea production in collaboration with
Unilever, SAl and Bangladesh Tea Board.

Management Targets

The project should be implemented under a five-year plan and thereby management
targets, which are consistent with LBBL policy objectives, can be as follows:
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Table 3: LBBL Policy Objectives

Objective Enwronrr.len'tal performance Target
indicators
5 -
Minimizing water loss Reduction of water use 10% reduction of water loss per
hector per year
Ensuring balance Increase the use of organic 10% increase of organic fertilizer
fertilization fertilizer per year
Preserving soil erosion
through plantation Number of plants planted 4000 plants per year
Improve awareness
among workers on . 20% workers will be trained per
: ' Number of workers trained

sustainable agricultural year
practice

Activities (Do)

Responsibilities for the implementation of the project will be distributed among relevant
managers. Workers will be imparted training on sustainable agricultural practice. A program
on 'training for trainers' can be designed where for example supervisors will be trained as
trainers. The will train the rest of workers. This will save company's money. A guideline on
sustainable tea for Bangladesh may be developed for trainers encompassing the following
factors:

¢ Soil Fertility

e Soil Loss

¢ Nutrients

o Pest Management
¢ Biodiversity

o Energy Use

e Local Economy
o Water Use

Documentation regarding such as soil quality improvement, reduction of water loss or
plantation will be kept regularly. Senior management will supervise and control all activities.

Check/Correct

Continuous internal monitoring will be done to ensure the progress on environmental
performance. If any inconsistency is observed, corrective measure will be taken finding the
source of difficulties. There should be a regular in-house auditing system that can be done;
for example: once in two years.

Continuous Improvement

An overall management review will be conducted to see the success and failure in the
achievement of targets set. The review system will also help to identify causes of failures that
need to be addressed to achieve the targets already set or the causes of failure may help to set
realistic targets.
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Similarly, all other sustainability programs will be implemented in a coherent way under
EMS framework. Then environmental performance based on these programs and other
operational activities will be formally disclosed through, for example, Triple Bottom Line
(TBL) reporting.

Triple Bottom Line (TBL) Reporting
Need for TBL reporting

LBBL needs to respond its stakeholders' concerns not only by changing its practices
incorporating internal tools such as EMS, but also by informing them more openly its
environmental performance against social, environmental and ethical criteria (Welford &
Starkey, 2001). TBL reporting is an important tool of communication between company and
key stakeholders. Therefore, to let the stakeholders know about LBBL's continues social and
environmental improvement base on such as EMS, TBL reporting is the most suitable tool.

Through intensive research it was found that LBBL has yet not been publishing any
report on environmental and social performance. In the wake of increased awareness and
public concern over the impact of industries products and process, environmental
organisation including civil society in Bangladesh are arguing companies to report their
operational impacts on environment both positive and negative. Driven by various forces from
different corners of society, some industries have started to report on their TBL performance.
Therefore, in order to compete with other soap manufacturing companies and tea production
companies in Bangladesh, such as, Kohinoor and Finley Ltd, LBBL need to incorporate 'TBL
Reporting'.

Costs and Benefits of Environmental Reporting
Costs

There are trade-offs for publishing a report on organisational impacts on society and
environment. Bangladesh as a developing country, all shareholders may not be well concerned
on the long-term benefits of environmental management done by LBBL. In this case LBBL
may lose some shareholders seeking short-term financial benefits. So, there is a risk of TBL
reporting when shareholder will come to know that LBBL is investing more money on
environmental management. Moreover, there are direct cost involved in reporting including
printing, and supply of reports to various stakeholders at home and abroad.

Benefits

Despite of costs involved in TBL reporting, LBBL will be benefited finically and socially
in the long run. Initial cost for reporting will be higher but once the reporting system is
established, cost of reporting will gradually come down. One financial benefit of reporting is
to reduce volatility and uncertainty in share price and the cost of capital. Moreover, reporting
acts as a process of deepening of the understanding of managers as to what is going on and how
people view it (Starkey, 2001:194) and thereby reporting play as a tool of learning.
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Development of TBL Reporting

Framework of environmental reporting may be developed by LBBL at its own. Moreover,
LBBL can link to Global Reporting Initiative (GRI) to have guidance on how to develop an
environmental reporting. GRI involved eleven principles (Figure 4) used in environmental
reporting to make the report effective. LBBL may follow those principles for its reporting.
Moreover, LBBL may link with particular similar companies such as Johnson & Johnson,
Values Report to have guidance on TBL reporting.

Transparency

Inclusiveness

Inform Inform Inform
v v v
Decisions about Quality of Accessibility of
what reported reported
information to Information information
report (how. when)
Completeness Accuracy Clarity
Relevance Neutrality Timeliness
Sustainability -
Context Comparability
Auditability ]

Figure 4: GRI Principles for Sustainability Reporting. Source: GRI (2004).
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How TBL Reporting Is Linked With Framework?

As an external sustainability tool, TBL report will be published yearly reflecting LBBL's
social, environmental and ethical performance. As contents of TBL reporting not only
involves TBL performance but also vision, environmental and social policies including EMS
(GRI, 2004). Moreover, it demonstrates progress of environmental performance based on
sustainability initiatives taken. Therefore, TBL reporting is inextricably linked with LBBL's
vision, sustainability initiatives taken under vision and other management tools such as EMS;
and thereby embedded in LBBL's overarching framework.

How Programs Are Linked With TBL Reporting

The programs taken and implemented coherently and systematically under EMS
framework are also an integral part of TBL reporting. These programs demonstrate that
necessary actions were taken in response to the social and environmental concerns of relevant
stakeholders. Therefore, all the proposed programs will be stated in TBL reporting stating
both positive and negative outcomes. Indicators, in the case play a vital role to show the failure
or success of an initiative.

The programs are proposed may not be adequate or there could be better alternatives to
achieve sustainability goals. TBL report may express the better alternative or complementary
initiatives identified through annual management review.

Enhancement of Environmental Performance and Reporting

It is expected that the proposed integrated framework will enhance LBBL's environmental
performance. LBBL will be able to have base line information with target setting with the
help of indicators to see the environmental and social performance. A 5-year goal can be set
to see the environmental performance under the integrated framework (Table 4).

Table 4: LBBL's 5-year plan for environmental and social performance, an example

Targets Progress
. . Baseline
Indicator National LBBL Year 2013 2014
Water use 50% reduction 45% reduction
reduction by the & year by the year 6% based on year 2010
2018 2018
Energy use
Environmental 25% reduction based
incidents 0 by year 2018 0 by 2018 on 2010

Indicators, an integral part of TBL reporting, have greater importance to track, control
and report on the effective performance of EMS (O'Reilly, Wathey, & Gelber, 2000). Under
EMS framework the following indicators, for example, can be used to assess whether EMS
program is contributing to achieve environmental excellence.
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A. Some possible indicators under proposed 'sustainable agricultural project' in tea production site
located at Sylhet.
Indicators Means of verification
Soil Fertility % of organic matter in year X

Soil pH and salinity/year

Soil Loss Soil Erosion Rate/year

% of Ground Covered by plants

Energy use Use of renewable resources/tone of tea production
Green House Gas emission/ tone of tea production
Polluting gaseous emissions/tone of tea production

B. Some possible indictor for soap production site of LBBL located at Chittagong.
Indicator Means of Verification

Chemical oxygen demand (COD) in river water by | Kg/ton of soap production
the site

Hazardous waste Kg/ton of soap production
Non-hazardous waste Kg/ton of soap production
Water use Cubic meter/ton of production
Energy use Giga Joule? ton of production

Moreover, indicator is an important tool for annual reporting. Through indicator
stakeholders can quickly understand the organisational performance and they compare the
company with other companies in terms of: for example, environmental performance.

Stakeholder Involvement

The proposed sustainability framework will be able to meet all target stakeholders'
expectation and aspirations from different corners. As an internal tool EMS will involve all
employees of LBBL from workers to top management. TBL reporting will communicate
outside stakeholders such as investors, media and environmental NGOs. As a proactive
approach, sustainability initiatives will be designed taking potentially affect4ed communities'
concerns into account.

CONCLUSION

With the increasing pressure from different stakeholder and as the requirement of
sustainable development, industries need to green their business in order achieve business
sustainability. This is appropriate particularly for green consumers who demand green
products. To achieve business sustainability, therefore, LBBL need to employ sustainability
tools as much as possible within its limited resources. This may require additional resources
for the company in terms of time and money; however, LBBL will achieve long-term benefits
and become model of greening business in its own sector as well as to the consumers.
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Abstract

Building Information Modelling (BIM) is implemented by the project design team to overcome
the insufficiency of information in project design, which leads to design changes and design
clashes. However, it seems difficult for project design team to implement BIM and get the
benefits from its implementation in the project design stage because they do not know the right
way to implement BIM especially to the beginner. Therefore, this paper proposes a model
called ‘BIM Implementation Model for Project Design Team'. A literature review was carried out
to explore on adaptation of BIM in the project design stage and types of maturity model in
construction field. Apart from that, several semi-structured interviews were conducted with
project design team to explore potential improvements to increase BIM implementation in
project design stage. Both data from the literature review and the semi-structured interviews
are important and contributed to the development of ‘BIM Implementation Model for Project
Design Team’. This model is created to assist the project design team to improve the
implementation of BIM in the project design stage and getting benefits from its implementation.
The model purposes, the concept of the model, procedure of its development as well as details
of the model elements presented in this paper will form the basis for the development of the
‘BIM Implementation Model for Project Design Team’.

Keywords: Building Information Modelling (BIM), Construction project, Construction industry,
Design stage, Maturity level, Innovation, Technology

INTRODUCTION

Building information modelling (BIM) is known as a human activity, which ultimately
involves broad process change in the construction industry (Eastman etal., 2011). Nowadays,
BIM implementation in construction projects is vital in the achievement of the construction
industry development goals in many countries. Countries such as the United States of America
(USA) and Finland were globally implementing BIM in their construction projects.
Meanwhile, other countries such as Australia, Singapore, Hong Kong (HK) and Malaysia
have started to realize the opportunity and have started to implement BIM in their construction
projects (Eastman et al., 2011; Government, 2012). The countries are now starting to invest
in order to implement BIM in construction projects (Government, 2012).

The main objective of BIM implementation in construction projects is to reduce any
threat, which lead to construction problem such as low of construction productivity, low of
project quality, project delay, construction cost overrun and disputes among construction
players (Abdul Kadir et al., 2005; Eastman et al., 2011; Newman, 2013). Several authors
identify one of the factors contribute to the problems is related to poor in managing project
design (Gambate, 2007; Public Work Department, 2011). In order to avoid the problems, the
construction players have to improve efficiency and effectiveness of managing project design.
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Therefore, the implementation of BIM in project design stage is one of the best way to
improve efficiency and effectiveness of construction projects in reducing construction
problems (Klinger, 2006; Eastman et al., 2011).

Many construction players agreed to implement BIM in their project because they believe
that BIM could increase their works performance based on their projects performance
especially in preparing project design (Crotty, 2013). Most of construction players especially
the project design team agreed that the process of preparing project document is faster by
using BIM compared with project without BIM (Eastman et al., 2011; Reddy, 2011; Crotty,
2013). For example, the ability of BIM in visualise project design in form of 3 dimensional
(3D) has increase client understanding on project design compare to 2 dimensional (2D)
design (Kymmell, 2008). Therefore, client can identify any changes earlier and it help design
team to produce a better project documents faster than conventional process.

Moreover, the BIM uses is not only limited to project design stage. It could be used for
the whole project lifecycle. There are twenty-six (26) types of BIM uses that could be applied
in a construction project. BIM could be implemented in all stages of construction project,
which are pre-construction stage, construction stage and post-construction stage. In order to
get used all the BIM uses in construction projects and get the benefits from its implementation,
it is necessary to have a proper guideline to assist the right way to implement BIM.

Therefore, this paper highlight on the barriers and challenges of BIM implementation,
potential improvement to increase BIM implementation in the project design stage as well as
presents a maturity roadmap to facilitate the BIM implementation among the project design
team.

DATA AND METHODOLOGY

There are two (2) methods used to develop BIM Implementation Model for Project Design
Team. Figure 1 illustrates the methods.

Overview on BIM Implementation in the Construction

Industry
Literature Review ,,[/ BIM Implementation in Project Design Stage
/ \(Types of Maturity Model (Strategic Approach Model)
{ Methodology J Client

Architect

Civil & Structural Engineer

\ Semi-structured
Interview Project Design Team -
o4

Mechanical & Electrical
Engineer

Contractor

Figure 1. Method used for developing the BIM Implementation Model for Project Design Team

Based on the figure, literature review and semi-structured interviews were conducted to
gather information on BIM implementation in project design stage. The literature review was
conducted to obtain information on adaptation of BIM in project design stage and types of
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maturity model in the area subject to BIM and construction field. The literature review was
made by referring to books, journal articles, international conference papers and materials
available on the internet.

Moreover, semi-structured interviews with project design team (client, architect, civil and
structural engineer, mechanical and electrical (M&E) engineer and contractor) were
conducted to explore potential improvements to increase BIM implementation in project
design stage. The face to face interviews involved eight (8) respondents, which have used and
currently using BIM in project design stage. The respondents come from different
organisations; public and private sectors. All respondents are responsible to manage project
design. Apart from that, all respondents have been asked based on a set of interview questions.

The aim of the interview questions is to obtain data on the current practices of BIM
implementation in project design stage in the Malaysian construction industry. All data gained
from the interviews were recorded with the permission of respondents, transcribed and
analysed using content analysis. Content analysis is one of technigque used in this paper to
analyse all data from semi-structured interviews, which all data will be presented in form of
texts, tables, figures and expressions.

Both data, from the literature review and findings from semi-structured interviews with
respondents were used to develop BIM Implementation Model for Project Design Team.
Detail on the model development will be discussed on following section.

RESULTS

This section discusses on results and findings from the interviews. The interviews
provided an in-depth analysis of BIM implementation in project design stage among client,
architect, civil and structural engineer, M&E engineer and contractor. Discussion on results
and findings were reported into three (3) sub-sections as follows:

i. Respondent’s background;
ii. Barriers and Challenges of BIM Implementation in Design Stage;
iii. Potential improvements to increase BIM implementation in project design
stage.

All the information lead to development of BIM Implementation Model for Project Design
Team. Details results on each sub-section are discussed in the following section.

Respondent’s Background

The respondents consist of BIM principle director, BIM coordinator, project manager,
client, architects, civil & structural engineers as well as M&E engineer. Brief on respondent’s
background is shown in Table 1.
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Table 1. Respondent’s background

Respondent | Position in Project Using BIM Experleréclewlln(sggjre)ct Using No. of Project Using BIM
R1 BIM Principle Director 6 3
R2 BIM Coordinator 4 2
R3 Project Manager 3 3
R4 BIM Coordinator 4 4
R5 Client 5 2
R6 Civil & Structural engineer 3 4
R7 M&E engineer 3 2
R8 Architect 4 4

Based on the table, all the respondents have experienced in managing project design using
BIM in between three (3) to six (6) years. All respondents are responsible in managing project
design in construction project using BIM. Most of projects using BIM conducted by all
respondents are residential project and commercial building. Based on the respondents’
positions and experiences in project using BIM, it is reasonable to conclude that all
respondents have knowledge on BIM implementation in project design stage. Moreover, the
longer the experiences of the respondent in project using BIM, the greater of their
understanding and knowledge on BIM implementation in project design stage. This is
supported by Mendenhall, Oddou and Osland (Mendenhall et al., 2013), where they stated
that personal experience is the essential element in knowledge creation.

Barriers and Challenges of BIM Implementation in Design Stage

There are several factors and causes contributed to barriers and challenges of BIM
implementation in design stage. Based on the interviews, all respondents agreed the first factor
contributed to slow implementation of BIM in project design is people. With regards to the
people, all respondents agreed that, most of construction players are comfortable with
traditional or conventional process in managing project design hence they refused to
implement BIM in managing project design.

In addition to that, all respondents acknowledged that, lack of awareness on BIM among
clients and top managerial is one of the reasons why construction players are comfortable with
traditional process in managing project design. This problem contributes to slow
implementation of BIM in construction projects. Apart from that, lack of encouragement by
top managerial in an organisation to implement BIM in construction projects also contributed
to the lack of knowledge and skill on BIM (Lee et al., 2008).

The second factor contributed to barriers and challenges of BIM implementation in design
stage is the process. All respondents agreed that, there is no standardisation guideline in the
Malaysian construction industry that they can follow. Consequence to that, construction
players are mostly implement BIM improper way and failed to get the benefits (Gambate,
2007; Ahmad Latiffi et al., 2013; Construction Research Institute of Malaysia, 2014). This
issue causes the construction players were despairing to implement BIM in their next projects.

The last factors, which contribute to barriers and challenges to implement BIM in design
stage is technology. According to all respondents, the elements of tools or software, hardware
and BIM training are related to the technology as a barrier and challenges to implement BIM.
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They agreed that most of top managerial in construction organisations refuse to invest on BIM
tools or software, hardware and trainings. This might be due to the cost issue as the total
amount to implement BIM in construction project could reach RM 15,000.00 to RM
30,000.00. As a result, only large organisations can afford to own the technology.

From the interviews, all respondents agreed that the number of BIM expert in the
Malaysian construction industry is limited due to reluctance of construction players to
implement BIM in their projects. This is in line with Ahmad Latiffi et al. (2013) and
Construction Research Institute of Malaysia (2014) where the reluctance of construction
players to implement BIM is contributed to slow adoption of BIM in the Malaysian
construction industry.

Based on the discussion regarding barriers and challenges to implement BIM, it can be
concluded that most of Malaysian construction players are not ready to implement BIM in
construction projects especially in managing project design. Therefore, the barriers and
challenges of BIM implementation must be addressed in order to increase BIM
implementation among construction players. Figure 2 illustrates barriers and challenges stated
by all respondents.

Barriers and
Factor Challenges

1. Comfortable with
traditional process.

2. Lack of Knowledge
People on BIM.

3. Lack of skill on
BIM.

/ \ 1. No BIM Guideline.
Barriers and Challenges to

Process ifi
Implement BIM in Project Design 2.No iger(;'ff;f model
Stage :

-

N

~_ - 1. BIM tool or
— ——— software is expensive.

2. New hardware to
support BIM tool is
Technology expensive.

3. The cost of BIM
training is expensive.

Figure 2. Barriers and Challenges to Implement BIM in Project Design Stage
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Potential Improvements to Increase BIM Implementation in Project Design
Stage

All respondents have suggested several potential improvements in order to improve BIM
implementation in managing project design stage. There are seven (7) potential improvements
to increase BIM implementation in project design stage revealed from the interviews. The
potential improvements are the ways to increase BIM implementation in project design stage.

All respondents agreed, the first approach to increase BIM implementation in project
design stage is by educating top managerial in construction organisation to understand and
aware on benefits of BIM in project design stage. Understanding and awareness of top
managerial on BIM benefits is important to increase its implementation in projects. This is
because, the top managerial have the right to instruct their staff to implement BIM (Gu and
London, 2010; Construction Specifications Institute, 2011).

On top of that, R2 and R5 explained the best way to increase knowledge and skills on
BIM is by participating in training and seminar related to BIM. The training and seminar will
benefit construction players in their career, organisation and construction projects. However,
awareness of BIM must be extended to top managerial in the organisation, as top managerial
is the indicator to encourage their staff to implement BIM (Gu and London, 2010;
Construction Specifications Institute, 2011).

Furthermore, four (4) respondents (R3, R6, R7 and R8) agreed that other way to increase
BIM implementation in project design stage is cooperation from any government bodies in
construction projects. The enforcement in implementing BIM by the government can help to
increase BIM practices in construction projects (Ahmad Latiffi et al., 2013). Apart from that,
R1, R2 and R3 also agreed that the government should provide BIM guideline, where the
guideline can assist construction players to implement BIM. Further to that, R6, R7 and R8
explained that their organisation (public authority) is developing BIM guideline for
government projects. Therefore, the guideline can be used by construction players in order to
manage BIM government projects. R6, R7 and R8 also stated that toward the beginning of
2016 all construction players, which interested to involve in government projects are required
to implement BIM. BIM guideline is one of the approaches to increase BIM implementation
in construction projects (Construction Specifications Institute, 2011).

Furthermore, all respondents agreed that any strategic approach or model is required in
order to assist construction players to implement BIM in construction projects. R1 and R4
explained that, the model must able to assist construction players to implement BIM in a right
ways. Another potential improvement to increase BIM implementation in project design stage
stated by all respondents is by educating undergraduate or postgraduate students in any
institutions on BIM. R2, R5 and R6 explained that, the cooperation between practitioner and
academia as well as researchers can give early exposure to students on BIM. Apart from that,
the role of researchers is also important in order to share current practices on BIM in the
Malaysian construction industry through research publication. This approach at once could
increase knowledge on current practices of BIM in construction projects with other
construction players. Apart from that, the cooperation between government, BIM practitioners
and researchers can increase BIM implementation in construction projects by assisting
construction players on how to implement BIM in construction projects.
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Overall, in order to increase BIM implementation in construction projects, all parties,
which are construction players, the government, researcher and academician have to
cooperate. Cooperation among them can increase knowledge on BIM implementation in
construction projects among construction players and youth in any institutions. All
respondents agreed that, the cooperation among all the parties accelerate the process to
increase awareness of BIM in the construction industry. Table 2 shows the summary of the
potential improvements to increase BIM implementation in project design stage.

Table 2. Potential Improvements to Increase BIM Implementation in Project Design Stage

Total

No | Approaches Respondent Respondent

1 Early'und'erstandmg by top managerial in an R1. R2, R3, R4, R5, R6, R7, R8 8
organisation on BIM.

2 Awargness on_BIM by undertaking training and R1, R2, R3, R4, R5, R6, R7, RS 8
attending seminar on BIM.

3 Encou_rag_ement.from top managerial in R1, R2, R3, R4, R5, R6, R7, RS 8
organisation to implement BIM.

4 Enforcement.on |mplem<_ant|ng I__%IM by the R3. R6, R7, RS 4
government in construction projects.

5 | Government should provide BIM guideline. R1, R2, R3, R4, R5, R6, R7, R8 8
A strategic approach model is needed to assist

6 | construction players to implement BIM in R1, R2, R3, R4, R5, R6, R7, R8 8
construction projects.

7 Educate and expose on BII_\/I to ur]de(grafjuate R1 R2, R4, R5, R6, R7, R8 7
and postgraduate students in any institutions.

Development of BIM Implementation Model for Project Design Team

There are two (2) methods used in order to develop the BIM Implementation Model for
Project Design Team. The first method is data from past literature review on types of maturity
model and the second method is data from the current studies of BIM implementation in
project design stage based on semi-structured interviews with project design team. Both
methods were used in developing the model, so that it is more relevant and can be used in the
current situation.

Maturity concept has been used to develop the research model because the research model
has the same intention with the concept, which is to point out the current position to the desire
position with the intention of giving benefits to project design team. There are four (4) steps
to develop the BIM implementation model for project design team, which has been adopted
from BIm®, Construction Supply Chain Maturity Model and Performance Measurement (PM)
Migration Path Model. The models have described a clear steps on how to develop a model,
which based on maturity concept. The steps are as follows:

Step 1: Model purposes;

Step 2: Concept of the model;

Step 3: Procedure of model development; and
Step 4: Details of the model elements.
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All the steps have been adopted to develop BIM Implementation Model for Project Design
Team. Details on each step will be discussed in following sections.

Step 1: BIM Implementation Model for Design Team Purposes

Maturity model is a platform towards achieving a mature process (Paulk, 1993). Each
level in maturity model indicates a level of capability process. Meanwhile, others author
assumed that maturity model as that progress towards goal achievement that comes in stages
(Lockamy Il and McCormack, 2004). Therefore, the progress toward goal achievement for
BIM implementation model for project design team will comes in stages or levels. The
purpose of the maturity model is used to develop BIM implementation model for project
design team, will help construction organisation or project design team to structure and
organise BIM activities in project design stage. The maturity shows the currents position of
project design team in the project design stage and the next level to be achieved by them. The
BIM Implementation Model for Project Design Team is developed as follows:

i. To classify the maturity of BIM implementation in project design stage of an
organisation;
ii. To guide project design team in an organisation towards an effective of BIM
implementation in project design stage; and
iii.  To assists project design team in a place to start and follow several elements in each
level of the model. Each element in each level of the model must be fulfilled by
project design team in order to move to the next level.

Step 2: Concept of BIM Implementation Model for Project Design Team

There are seven (7) maturity models used as reference to develop research model as
illustrated in Figure 3. The main reason for choosing CMM (Paulk, 1993), The BPO maturity
model (Lockamy Il and McCormack, 2004), People CMM (Curtis et al., 2002), STEPS
maturity model (Seow et al., 2006), Construction Supply Chain Maturity Model (Meng et al.,
2011) and Performance Measurement Migration Path Model (Ahmad Latiffi, 2010, Ahmad
Latiffi, 2012) as references for the research model development is that the research model has
similar purposes with the other models. The purpose of the research model is to provide a
structured approach to assist project design team to implement BIM in project design stage.

Moreover, CMM was adopted in developing research model because other maturity
models adopted in this research have been developed based on CMM as reference. Although
CMM was created for a different area, but it can still be accepted as main reference to develop
BIM Implementation Model for Project Design Team. Moreover, the Bew-Richards BIM
maturity model (Jayasena and Weddikkara, 2013) and BIm? (Succar, 2009) are used as
reference to discuss on current level of BIM maturity in the Malaysian construction industry.
Nevertheless, the purpose of all the models was assisting individual, organisation and industry
to achieve something more and better from its current position.

All adopted models consisted of several levels, stages or phases, which the pattern of each
model shows the lowest level to the highest level in the model. Moreover, each level describes
different characteristics to achieve success of each level. The selected levels from each model
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Step 3: Procedure to develop BIM Implementation Model for Project Design Team

Construction Supply Chain Maturity Model (Meng et al., 2011) and Performance
Measurement (PM) Migration Path Model (Ahmad Latiffi, 2012) has considered four (4)
things to develop maturity model. The things have been considered and adopted in developing
a maturity model for ‘BIM Implementation Model for Project Design Team’. The things are
as follows:

Figure 3. Concept of BIM Implementation Model for Project Design Team

Identify criteria to be considered in implementing BIM in project design stage;
Identify number of levels needed for the model;
Identify the first element should be in the first level and later. Give consideration to
what should be achieved at each level, and action taken by whom; and
Identify the lowest level of the model should demonstrate an understanding of BIM
concept and processes. The highest level should show that the design team has
awareness of expanding BIM implementation in project design stage to other stage in
construction projects process.

In this research, all these things have been considered before developing ‘BIM
Implementation Model for Project Design Team’. Details on model development are discusses
in the next sub-section of this section.
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Step 4: Details of the ‘BIM Implementation Model for Project Design Team’

The ‘BIM Implementation Model for Project Design Team’ could help project design team
to implement BIM in project design stage. It also helps project design team to benchmark
their implementation efforts and guide them in improving their construction projects in order
to achieve their targets. The result from using the model will takes time and it depends on
project design team success to fulfil each element at each level of the model. There are several
factors, which influencing the differences. The factors are lack of awareness on BIM, lack of
knowledge and skills on BIM among project design team, the ability of project design team
to manage BIM implementation in project design stage, lack of support from top managerial
in organisation to invest on new hardware and software. Figure 4 shows the ‘BIM
Implementation Model for project Design Team’.

Level 5:
S”j‘:ﬁ:ﬁ:'e';{a‘ﬁoi”‘" This level focus on sustaining BIM implementation in
project design stage for other construction projects. This

Level 4:

(” will be a way to increase the implementation of BIM in
- o-7¢ |Project design stage.
(e s
Evaluate BIM

This level is characterised by assessing BIM process, improving action of

Increasing Maturity BIM and design team action on BIM implementation in project design stage.

Level 3:

implement BIM | This level requires managing BIM in project design stage of construction projects. At this
level, all plans, strategies and activities made for BIM will be implemented by design team in

f pilot project. At this level, pilot project is required to measure capability of design team in
<54

managing project using BIM.

Level 2:
Develop Strategy of
BIM This level focuses on developing BIM activities. At this level, design team is required to invest on internal and

external resources in order to facilitate them to create or develop BIM activities in project design stage.

Level 1:
Awareness of BIM |1 is Jevel focuses on identifying design team awareness of BIM. The design team understand its direction in future project and
L @? tendency to achieve success with BIM implementation in project design stage. At this level, the design team identify level of BIM
“Q
¥k
n Ih

knowledge and readiness to use BIM in project design stage of their projects.

Figure 4. ‘BIM Implementation Model for Project Design Team’

Based on the figure, the model consists of five (5) levels of maturity. The levels are Level
1: Awareness of BIM, Level 2: Develop Strategy of BIM, Level 3: Implement BIM, Level 4:
Evaluate BIM and Level 5: Sustainability of BIM Implementation. Based on the figure, the
arrows indicate the direction of movement of each level. Each level moves from Level 1 to
Level 5. Level 1 is the lowest level, meanwhile Level 5 is the highest level. Each level in
maturity model consists of several main aspects that need to be addressed. The level 1 is the
initial level in maturity model and it is the lowest level. Readiness of the project design team
to implement BIM in project design stage was identified in this level. Level 5 (the highest
level), is where project design team has awareness to sustain BIM implementation in project
design stage in their future construction projects. Each level in the model contains several key
aspects as follows:
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o Level 1: Awareness of BIM. This level focuses on identifying project design team
awareness of BIM. The project design team understand its direction in future project
and tendency to achieve success with BIM implementation in project design stage. At
this level, the project design team identify level of BIM knowledge and readiness to
use BIM in project design stage of their projects.

o Level 2: Develop Strategy of BIM. This level focuses on developing BIM activities.
At this level, project design team is required to invest on internal and external
resources in order to facilitate them to create or develop BIM activities in project
design stage.

o Level 3: Implement BIM. This level requires managing BIM in project design stage
of construction projects. At this level, all plans, strategies and activities made for BIM
will be implemented by project design team in pilot project. At this level, pilot project
is required to measure capability of project design team in managing project using
BIM.

o Level 4: Evaluate BIM. This level is characterised by assessing BIM process,
improving action of BIM and project design team action on BIM implementation in
project design stage.

e Level 5: Sustainability BIM Implementation. This level focus on sustaining BIM
implementation in project design stage for other construction projects. This will be a
way to increase the implementation of BIM in project design stage.

CONCLUSION

This paper has revealed that BIM implementation in project design stage could improve
construction projects effectiveness by reducing construction problems. It also gives benefits
to construction projects in term of project duration, construction cost and quality of end
product. In order to increase BIM implementation in project design stage, a model has been
created to assist project design team to implement BIM in project design stage. The model is
called as BIM Implementation Model for Project Design Team. Maturity models concept has
been adopted to build the model. The model is developed to assist project design team a place
to start and follow several elements in each level of the model. Each element in each level of
the model needs to be fulfilled by project design team in order to increase their performance
in managing project design stage.

Further research will be conducted to evaluate the capability of the model in assisting
project design team to implement BIM in project design stage. The evaluation will be
conducted with several evaluators, which have experiences in managing project using BIM.
The evaluation result will show either the model is capable to assist project design team to
implement BIM in a right way or not. The results are good in order to improve the model.
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Abstract

Recently, the emerging competitions in the business environment compel organisations for
developing dynamic business strategies to be innovative for competitive advantage. Few
organisations are using defender, prospector, analyser and reactor business strategy for the
competitive advantages. However, limited empirical evidences are available to show the
linkage of these business strategies with organisational innovation, either open or closed
innovation. This paper examines the influence of the business strategies on organisational
innovation. For this purpose, we used a quantitative research design and collected data from
250 employees of SEMs in Malaysia through a self-administrated questionnaire. The results
indicated that the defender and prospector business strategies are not linked with open
innovation while reactor business strategy is not linked with closed innovation. While analyser
and reactor business strategies are positively influencing the open innovation in the
organisation and the defender, prospector and analyser strategies are positively influencing
towards close innovation.

Keywords: Organisational strategy, innovation, Malaysia
INTRODUCTION

Strategy is an ongoing process which determines where organisation will lead, not just a
briefing or an idea. There have been several engaged platforms, including opportunities and
possibilities, which are discussed as strategy. In literature, Miles and Snow’s strategy types
impacted and opened many debates in management literature. Scholars and consultants and
leaders had been directly influenced by these ideas. Four different strategic types have been
defined in ‘The Miles and Snow typology’: Defenders, Prospectors, Analysers and Reactors.
The Defender, Prospector and Analyser strategy types are reflected to display different, yet
steady conduct, the way to evaluate circumstances, scope of domains, innovativeness and
solving problems. While, Reactors strategy find it difficult to find solutions of problems.
Reactor strategy type is usually deliberated unfeasible and not encouraged. There have been
numerous studies on strategy and its relationship with innovation. (Williamson, 2003; Kim
and Mauborgne, 2005). Interestingly and realistically, innovation is generally considered the
backbone and life blood of organisational survival and growth. Product, process, and
executive innovations are flagships in corporate efforts to improve efficiency and compete in
the world. Innovation has generally been characterized as open and close innovation. There
have been many researchers in the association and linkage between strategies and innovation.
Tasmin and Woods (2007) proposed substantial linkages between knowledge management
strategy and firm’s innovation capability among large manufacturers in Malaysia. However,
there is a clear shortage of empirical evidences about the relationship. The present literature
presents the relationship between four strategy types and open plus close innovation types
statistically and analytically. Our approach is to provide an analytical frame of different forms
of strategies and its linkage with open and close innovations and the associated advantages
and disadvantages for each type. This paper is focused in determining the relationship of four
strategies with innovation types. It is important as to strategic innovation has always been a
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hall mark for the management literature and grasped interest of the researchers and
organisations.

LITERATURE REVIEW

Strategy is top management level planning and implementation to achieve desired goals
for the organisation under particular existing constraints and risks. These include
opportunities and possibilities which have been widely discussed as strategy. Based on
literature, strategy is just not ideas but the implementation of thinking process. According to
Pugh and Bourgeois (2011), strategy is just not the result but a process. In last four decades,
many frameworks of strategy have been developed since Five Forces (Porter, 1979; Oster,
1999), the Profit Zone (Slywotzky and Morrison, 2002), Blue Ocean Strategy (Kim and
Mauborgne, 2005), the Resource-Based View (Collis and Montgomery, 2008), strategy as
Options (Williamson, 1999, Beinhocker 1999), Effectual Reasoning (Sarasvathy, 2008), and
the BCG or McKinsey matrices (Bourgeois, 1997).

Strategy, learning and discovery have improved the current positioning. It is only after
much homework and intellectual sweat that the inventions and potential blue oceans sparked
by strategic intuition come to the fore. This leads to strategic invention and innovation (Pugh
and Bourgeois, 2011). Scholars and consultants have relied heavily on Miles and Snow’s
insights in developing practical tools and prescriptions for managers. And some managers
have read and been directly influenced by their book (Hambrick, 2003). Since its development
in 1978, the Miles and Snow typology of corporate-level strategies has formed the basis of
many studies. Indeed, articles published in leading management and strategy journals confirm
the continuing relevance of the typology. A primary reason for the popularity of the Miles and
Snow typology is that it offers a simple and miserly characterization of the strategic stance of
organisations (Hambrick and Crozier, 1985).

Organisational Strategy Types

Whilst numerous empirical studies have been conducted to validate the existence and
characteristics of the Miles and Snow strategy types in different domains, in this study
researchers will focus on strategies’ relationship with innovation. The Miles and Snow
typology defines four distinct strategic types: Defenders, Prospectors, Analysers and
Reactors. The Defender, Prospector and Analyser strategy types are considered to exhibit
distinct, yet consistent and repetitive behaviour in terms of the way they analyse their
environment (Parnell and Hershey, 2005), their breadth of product/market domains (Snow
and Hrebiniak, 1980), their innovativeness (Parnell and Hershey, 2005) and their use of
technology for solving problems (Miles et al., 1978). By contrast, Reactors lack a consistent
strategic approach to solving problems. As a result, the Reactor strategy type is generally
considered unviable (Conant et al., 1990) and is frequently omitted from studies (Shortell and
Zajac, 1990). Because Reactors may vary their behaviour at different times to exhibit the
characteristics of a Defender, Analyser or Prospector type, they are also difficult to
characterize at a single point in time using objective approaches. During the period of time
since its publication, the Miles and Snow typology has been debated and supported by many
researchers (e.g. Hawes and Crittenden, 1984; McDaniel and Kolari, 1987; Snow and
Hrebiniak, 1980; Zahra and Pearce, 1990). These studies and debates have contributed
significantly to the body of knowledge on these strategic types. Studies have found support
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for either some or all of the strategy types across a number of domains (Atkins, 1994,
Hambrick, 1983; Parnell and Wright, 1993; Smith et al., 1986, 1989; Snow and Hrebiniak,
1980; Subramanian et al., 1993; Tan, 1997; Weisenfeld-Schenk, 1994; Zajac and Shortell,
1989). Tasmin et al. (2016) reported that furniture manufacturers in Southern Peninsular
Malaysia were practicing the strategy of mostly the analyser and prospector approaches.

Defenders: Narrow product market defines defenders organisations, where the CEO has the
expertise in his short domain. Opportunities are not looked for outside the organisational
domain. Here the focus mainly remains on quality for operational efficiency (Miles & Snow,
1978).

Prospectors: These organisations always look for new domains and markets. Their thirst for
new opportunities though increase their breadth, and competitors have to remain on toes, but
it effects the organisational efficiency though always having potential for business (Miles &
Snow, 1978).

Analysers: These organisations work in both stable and changing environments, in stable
circumstances, the organisation is formal and focused on processes and routine tasks, having
operational efficiency for market edge. But in the changing environment, the top management
looks for new markets like prospectors to have an eye on environment for opportunities and
adopting by competitors (Miles & Snow, 1978).

Reactors: These organisations react only when they must react to take corrective actions in
their organisations. These organisations do not adjust according to demands of time but only
react when they are forced (Miles & Snow, 1978).

Organisational Innovation

Innovation is widely considered the life line of organisational survival and growth.
Innovations are now a centrepiece in the ongoing corporate efforts to improve productivity
and compete globally (Zahra, 1993). To create value from innovation, executives must make
two interrelated decisions (Kotabe, 1990). The first is to select the types of innovations that
are compatible with their firms’ goals. The second is to decide whether their companies should
rely exclusively on internal or external sources for their innovation or to imitate their rivals
(von Hippel, 1988).

Recognizing, investigating and developing openings are among shared attributes of
organisations which effectively evolve business processes for timely creation of value. There
have been many examples of strategizing and innovation, as mentioned in literature, be it high
quality modern agriculture products internationalization and production, or acquisitions and
merging in technological firms. The same applies to even bakery industry as described in
literature, the company Polarbréd, a bread producer from Northern Sweden, has managed to
think outside the box to identify new business opportunities and increased its sales and
profitability, becoming the third largest producer of bread in Sweden, in an otherwise
shrinking industry. Polarbrod identified opportunities, made mistakes but still got
internationalization through innovation and experience Dahlander and Gann (2010). As
evident from above examples, organisations use their resources in a balanced way for strategic
growth, which usually comprises business model revision or development.
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These strategies enable the design of business model. As recent literature on business
models had pointed out that business models need to change over time, it was still unclear
which strategies and activities would be necessary to achieve such change. According to
Dahlander and Gann (2010), if a strategy is good in one context may be otherwise in other
contexts. Companies which manage to successfully adapt and renew their business models
over time typically display all of these strategizing actions and capabilities in pronounced
form. These are not only interlinked, they are complementarities, meaning that their combined
use facilitates even more sustained value creation. From a theoretical point of view, each type
of innovation has significantly different characteristics.

Open Innovation

A number of papers draw on the openness construct to depict and explain different aspects
of the innovation process. Open innovation has been one of the most debated topics in
management research in the last decade (Chesbrough, 2003; Christensen et al., 2005;
Gassmann, 2006; Vanhaverbeke, 2006; West and Gallagher, 2006). The open innovation
model corresponds to companies that are really able to manage a wide set of technological
relationships, that impact the whole innovation funnel and involves a wide set of different
partners. The extant literature presents the concept of openness in quite different ways;
Laursen and Salter (2006a) equate openness with the number of external sources of
innovation, whereas Henkel (2006) focuses on openness as revealing ideas previously hidden
inside organisations. Our approach is to provide an analytical frame of different forms of
openness and the associated advantages and disadvantages for each type.

It is an emerging innovation management paradigm comprised of two dimensions:

(i) Inbound Open Innovation, which is the practice of establishing relationships with
external organisations or individuals with the purpose of accessing their technical and
scientific competences for improving internal innovation performance and

(if) Outbound Open Innovation, which is the practice of establishing relationships with
external organisations with the purpose of commercially exploiting technological
knowledge. (Davide C, Vittorio C and Fedricco F, 2010)

Open innovation is described by a high tension towards technological leadership and
internationalization of activities, even R&D; technology and represent critical success factors
and require excellent and diversified competencies; R&D and innovation activities have a
very high level of risk, both technical and commercial and the level of R&D spending is quite
high (as a percentage of sales). This allows to manage and control innovation networks as a
whole, from the definition of objectives and risks, through partners’ analysis and selection, to
the definition of each organisation’s specific role and contractual form of collaboration, the
detailed planning of activities and the measurement of actual results. Obviously, designing
and implementing such a complex organisational process requires advanced managerial
competencies (Dodgson et al., 2005).

Close Innovation

The closed innovators’ model corresponds to external sources of knowledge only for a
specific, single phase of the innovation funnel and typically in dyadic collaborations, to invest
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in their internal R&D effort and believe that keeping the innovation process closed allows
them to avoid significant costs and risks. In other words, they perceive the openness and the
relationships to be too difficult and costly compared to the potential benefits (Laursen and
Salter, 2006). The idea is that all the resources (people, money, competencies) and managerial
ability should be focused internally to develop innovation.

Therefore, these firms develop most technologies in-house. Technological leadership is
expected to be mainly the result of an internal effort instead of being the result of an innovation
network. The R&D risk is not too high and there is little need to share it with other parties. It
can be managed by the company itself, by using sophisticated managerial tools and
techniques. Subsequently, technical alliances are occasional involving a few allies having
long-term relationships and restricted threat of rift.

Hypotheses Development

Integration of the business strategy with organisational innovation strategy is central to
the competitive advantage. Organisations are consistently looking for new mechanisms of the
integration of the both. There have been many researchers focusing on the relationship of
strategy and innovation, as few have been mentioned in below Table 1. Zahira and Covin
(1994) mentioned the financial implication of the integration of the organisational strategy
with its innovation practice. Williamson (2003) focused on the strategic intent and the
organisational innovation. Kim and Mauborgne (2005) related blue ocean strategy with
organisational innovation. More recently, Evans et al. (2009) linked strategic thinking with
organisational innovation. Nuntamanop et al. (2013) presented a new model for linking the
business strategy and organisational innovation. However, none of these studies focused on
the relationship of different types of the business strategy with both open and close innovation
(Zahira and Covin, 1994; Gimenez, 2010; Joseph, 2001; Sundbo, 1996). Geminiez (2000)
have also discussed in detail the limitations and roles of each strategy type in different
scenarios, especially focussing SME’s. To create value from innovation, executives must
make two interrelated decisions (Kotabe, 1990). The first is to select the types of innovations
that are compatible with their firms’ goals. The second is to decide whether their companies
should rely exclusively on internal or external sources for their innovation or to imitate their
rivals (von Hippel, 1988).

Table 1. Studies on business strategy and organisational innovation

Authors Framework Constructs
The financial implications of fit
Zahira and Covin (1994) between competitive strategy and Strategy and innovation

innovation types and sources

Miles and Snow Model with

Fernando and Gimenez (2000) Coherent strategy for innovation innovation in SME’s
Williamson (2003) Strategy innovation Strategic intent, innovation
Kim and Mauborgne (2005) Blue ocean strategy BOS and innovation

The evolving role of strategic
management development

Strategic thinking about disruptive
technology

A new model of strategic thinking
competency

Beown (2005) Strategic formulation, innovation

Evans et al. (2009) Strategic thinking and innovation

Nuntamanop et al. (2013) Strategy and innovation
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This paper focuses more on relationship between strategy types and appropriate
innovation types. Following hypotheses have been developed, after through study of literature
from Snow & Miles’ four strategy types of Defender, Prospector, Analyser and Prospector,
and innovation types.

H1: Defender business strategy has a positive influence on the open innovation
H2: Prospector business strategy has a positive influence on the open innovation.
H3: Analyser business strategy has a positive influence on the open innovation.
H4: Reactor business strategy has a positive influence on the open innovation.
H5: Defender business strategy has a positive influence on the close innovation.
H6: Prospector business strategy has a positive influence on the close innovation.
H7: Analyser business strategy has a positive influence on the close innovation.
H8: Reactor business strategy has a positive influence on the close innovation.

This results in how a firm will focus those innovations which are dependable with its
strategy. This study is based on the basic concept of strategic management. Strategic
management is a set of decisions and actions that result in the formulation and implementation
of plans designed to achieve an organisation’s objectives (Pearce and Robinson, 2000), and
relates to innovation.

We hope that this paper will inspire researchers to build on the concept and theorize in a
way that helps explain which conventional strategy is more relevant to which innovation type

METHODOLOGY
Sample

The data for this research paper was collected from the Small and Medium Enterprises
two hundred and fifty employees in Malaysia. Organisation was the unit of analysis in this
research. Demographic analysis is highlighted in the following sections using frequency tests
of the respondents. 55.6% of the respondents belong to the 30 to 40 years age group.
Respondents of the age category of 26-30 years are followed as 35.2%, remaining 19% are
from other groups. Gender wise investigation represent that 58.3% were male respondents,
representing male dominant SME in Malaysia. Master’s level education (22.5%) and high
secondary certificate were 18.8% while most of the respondents were graduates (47.8%).

Measures

Market orientation scale of Narver and Slater’s (1990) was adopted as measurement scale;
market orientation as single construct based on five items was used in this study. 5-point
Likert scale was used to measure all items, ranging from ‘strongly disagree’ to ‘strongly
agree’. Sisodiya (2008) scale was used to measure inbound open innovation. Five items were
used to measure the construct based on 5-point Likert scale ranging from strongly disagree to
strongly agree. The scale of Lichtenthaler (2009), of five items was used to measure the
outbound innovation.

This study adopts 26 items of Segev’s (1978) instrument to measure firm’s strategy.
According to the description of four types of Miles and Snow’s strategy, nine items were
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developed to evaluate defender type of strategy, 6 items for prospector, five and four items
were used to measure analyser and reactor strategy respectively.

DATA ANALYSIS AND RESULTS
Measurement Model

As a required step in testing the conceptual models, the suitability of the computed
variables must be assessed. Confirmatory factor analysis (CFA) was conducted by using
AMOS 18. The results of the CFA indicated that all of the values are within the acceptable
ranges as shown in Table 2. The factor structure of each model fits the data and all fit indices
met the respective criteria with x> =Chi-square; DF= Degree of Freedom; CMIN= Minimum
Chi-square; GFI= Goodness of fit index; RMR= Root Mean Square Residual; RMSEA= Root
Mean Square Error of Approximation; NFI= Normed Fit Index; TLI= Tucker Lewis Index;
CFI = Comparative Fit Index and AGFI= Adjusted Goodness of Fit Index. The criteria for
eliminating the items were set on the basis of the factor loadings and the residual values of
the each item. The factor loadings >.50 was selected to retain the items.

Table 2: Confirmatory factor analysis (CFA) tabulated construct results

CR AVE Open_ Defender Prospector | Analysed | Reactor Closg
Innovation Innovation
Open
Innovation 0.897 0.685 0.828
Defender 0.911 0.673 0.521 0.820
Prospector | 0.867 0.522 0.620 0.516 0.722
Analysed 0.839 0.512 0.672 0.791 0.598 0.716
Reactor 0.884 0.605 0.603 0.715 0.514 0.590 0.778
Close 0.862 | 0.624 -0.290 -0.028 -0.096 -0.139 | -0.158 0.790
Innovation ) ) ) ) ) ) ) )

Figure 1 showed the results of measurement model. At the first stage, all latent constructs
were correlated to test the measurement model fitness of all constructs. The model showed a
good fit as the values to CMIN/DF=1.40, df = 808, x>= 1130.476, GFI= .918, RMR= .058,
RMSEA=.057, TLI=.896, AGFI=.848, CFI=.915. These values indicated a good model fit for
the measurement validation through CFA.

Convergent validity is the construct indicators that reflect a large amount of the mutual
proportion of variance among factors. It determines the amount of correlation among the
measures of the same concept (Amran, 2006, Arbuckle, 2011; Hair et al., 2010). Convergent
validity deals with construct loadings, average variance extracted (AVE) and construct
reliabilities. Average variance extracted is the sum of square of standardized factor loadings
to represent how much variation in each item is explained by latent. The average variance
extracted is the average percentage of variation explained by the measurement items in a
construct. The standard value of AVE is .50 or greater. Table 2 shows the average variance
extraction of each construct and results showed that all the constructs have more than .50 of



MCRJ Special Issue Vol. 1 | No. 1| 2017 92

average variance extraction, that shows all the constructs have sufficient amount of
convergent validity. Range of Average Variation Extractions are 0.512 - 0.685.

The threshold value of the construct reliability is .70 or above (Amran, 2006; Cooper and
Schindler, 2011). Table 2 shows that all the constructs have adequate reliability of all
constructs ranges from .817 to .911. Therefore, the current study does not violate the
convergent validity of the constructs. Discriminant validity referred to the extent to which an
instrument contains a construct that was truly distinct from all others. Discriminant validity is
the degree to which similar constructs have distinct values. In this type of validity, the
responses are measured without cross loading in terms of latent constructs (Arbuckle, 2011;
Hair et al., 2010). Discriminant validity is violated when the correlation among exogenous
constructs is more than 0.85 (Cooper and Schindler, 2011). In discriminant validity the value
of the square root of average variance extraction should exceed than the value of inter-
construct correlations. Table 2 shows the inter-construct correlations. Results indicate that all
the constructs have adequate discriminant validity as the square root of average variance
extracted is greater than the inter-construct correlation of each variable and also the values of
inter construct are less than 0.85. It means results provide sufficient evidence of discriminant
validity of the constructs.
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Hypotheses Testing

The proposed structural model consists of 8 hypotheses, as indicated in Figure 2.
Structural model composed of basic six constructs which are namely defender, prospector,
analysed and reactor business strategy, open innovation and closed innovation.
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Figure 2: Structural Model of the Six Constructs

First hypothesis of the study states that H1: Defender business strategy has a positive
influence on the open innovation. So, the standardized path coefficient of this was -0.10 and
unstandardized path coefficient was -.113 with p value above than 0.05. Thus, this provides
enough evidences to reject research hypothesis H1. Thus, this study found no relationship
between defender business strategy and open innovation. Second hypothesis of the study
states that H2: Prospector business strategy has a positive influence on the open innovation.
So, the standardized path coefficient of this was -0.11 and unstandardized path coefficient
was -.120 with p value above than 0.05. Thus, this provides enough evidences to reject
research hypothesis H2. Thus, this study found no relationship between prospector business
strategy and open innovation.

Third hypothesis of the study states that H3: Analyser business strategy has a positive
influence on the open innovation. So, the standardized path coefficient of this was .70 and
unstandardized path coefficient was .910 with p value less than 0.05. Thus, this provides
enough evidences to accept research hypothesis H3. Thus, this study found positive
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relationship between analysed business strategy and open innovation. Fourth hypothesis of
the study states that H4: Reactor business strategy has a positive influence on the open
innovation. So, the standardized path coefficient of this was .21 and unstandardized path
coefficient was .243 with p value less than 0.05. Thus, provides enough evidences to accept
research hypothesis H4. Thus, this study found positive relationship between reactor business
strategy and open innovation.

Fifth hypothesis of the study states that H5: Defender business strategy has a positive
influence on the close innovation. So, the standardized path coefficient of this was .26 and
unstandardized path coefficient was .321 with p value above than 0.05. Thus, this provides
enough evidences to accept research hypothesis H5. Thus, this study found positive
relationship between defender business strategy and close innovation. Sixth hypothesis of the
study states that H6: Prospector business strategy has a positive influence on the close
innovation. So, the standardized path coefficient of this was .32 and unstandardized path
coefficient was .356 with p value above than 0.05. Thus, provides enough evidences to accept
research hypothesis H6. Thus, the current study found positive relationship between
prospector business strategy and close innovation.

Seventh hypothesis of the study states that H7: Analyser business strategy has a positive
influence on the close innovation. So, the standardized path coefficient of this was .50 and
unstandardized path coefficient was .684 with p value less than 0.05. Thus, this provides
enough evidences to accept research hypothesis H7. Thus, this study found positive
relationship between analysed business strategy and close innovation. Eighth hypothesis of
the study states that H8: Reactor business strategy has a positive influence on the close
innovation. So, the standardized path coefficient of this was -.22 and unstandardized path
coefficient was -.262 with p value above than 0.05. Thus, this provides enough evidences to
reject research hypothesis H8. Thus, this study found no relationship between reactor business
strategy and close innovation. Table 3 below shows the results of the path analyses between
the innovation and the strategy

Table 3: Path analyses of the business strategies and the innovations

Path Estimate | S.E. C.R. P Label
Open_ Innovation | <-- Defender -.113 113 -.999 .318 Not significant
Open_ Innovation | <--- | Prospector -.120 .205 -.584 .559 | Not significant
Open_ Innovation | <-- Analysed .910 .246 3.697 0.00 Significant
Open_ Innovation | <-- Reactor 243 114 2.132 .033 Significant
Close Innovation | <-- Defender .321 .146 2.202 .028 Significant
Close Innovation | <---| Prospector .356 .026 13.59 0.00 Significant
Close Innovation | <-- Analysed .684 .300 2.283 .022 Significant
Close Innovation | <--- Reactor -.262 146 | -1.787 .074 | Not significant

Regression Weights: (Group number 1 - Default model)

DISCUSSION AND CONCLUSION

Researcher aims to examine the relationship of business strategy with organisational
innovation strategy. For this, we proposed eight hypotheses related to the business strategies
(i.e. defender, analyser, prospector and reactor) and its relationship with organisational
innovation, either closed or open innovation. Our results suggested that the defender business
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strategy focus on the passive approach and strives to work with the current status of the
organisation. Thus, it is more likely that the organisations having defender business strategy
will resist organisational innovation importing from the outside of the organisational
boundaries. However, defender business strategy is more linked with the closed innovation
performance of the organisation. Similarly, this is the case of the prospector business strategy.
The organisation having prospector business strategy are more focused to enhance their
business and mostly focused on the new opportunities to promote their business activities.
These organisations are ready for in-house innovation and rely on their capabilities. Thus,
prospector business strategy is closely linked with closed innovation strategy. Meanwhile,
analyser business strategy focuses on the market information and closely analyse the dynamic
situation of the business environment and have the ability to cope any situation and turbulence.
Thus, analyser business strategy is positively related with both open and close innovation.
Finally, the reactor business strategy is a passive business strategy and it contemplates on the
changes in markets environments. Mostly, it is impossible for this type of the organisation to
meet the competitive dynamic business challenges, through closed innovation. In addition,
organisations having high levels of reactor business strategy are positively linked with open
innovation.

Note: Muhammad Shafiq, corresponding author is PhD scholar of Technology Management and
Business in UTHM, and a member of academics in COMSATS Institute of Information Technology,
Wah Cantt, Pakistan. His alternative email id is consult.shafig@gmail.com
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Abstract

This research work explores the relationship between military spending and stock market
capitalization in Pakistan. We employed the methodology of ARDL bounds testing to
cointegration over the period 1990-2012. The series stationarity properties were checked via
Augmented Dicky Fuller (ADF) test. The conventional measure of military spending has been
augmented by a comprehensive index-The Global Militarization Index. We observed
cointegration among military expenditure, interest rate, trade openness, growth in GDP and
stock market capitalization. Hence, the long run relationship among the variables has been
verified. A negative and significant association has been established between military spending
and stock market capitalization. The study concludes that military expenditure is a vital
determinant of stock market capitalization in Pakistan. A steady reduction in military spending
is required for the enhancement of stock market performance.

Keywords: Military Spending, Stock Market Capitalization, Co-integration, Pakistan
INTRODUCTION

Since McKinnon’s seminal work in 1973, numerous studies have highlighted the
importance of capital markets e.g., it enhances economic growth by speeding up the domestic
and foreign resources mobilization and facilitates investment Bencivega et al. (1996),
furnishes an opportunity for growth driven firms to raise low-cost capital (Marone, 2003) and
reduces the dependency on bank financing which is vulnerable to fluctuations in interest rates
Yartey (2008). Apart from the enhancement of capital formation, an efficient stock market
will also increase the current stock of capital of an economy. The overall performance of the
agriculture, industry and services sector is improved with the help of capital markets—it
provides accessibility to financial resources. In nutshell, stock market is a vital element for
the enhancement of economic development. In the last decade considerable growth has been
shown by emerging markets till 2008 during which the global financial crisis struck the global
markets which instigated uneasiness for policy makers. Recovery has been witnessed in the
economic activities for the majority of emerging markets in the later part of 2010. Since that
time they maintained their tempo to pull an increasing amount of investment.

Pakistan has undergone numerous contrasting developments in the last decade. Political
uncertainty has remained very severe throughout the 1990°s and the overall economy was
impaired by inadequate fiscal control, rapid increase in public debt burden, poverty and higher
unemployment. Nine different Governments ruled Pakistan during 1998 to 1999 followed by
the military coup in October 1999.

The new millennium brought a fresh period of macroeconomic steadiness in Pakistan. In
order to bring financial discipline, economic reforms were introduced in the regime of
President Musharraf. The attacks of September 11, 2001 enhanced the economic growth and
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its steadiness by pulling in large multilateral donors and foreign capital flows based on
Pakistan’s assistance in the war on terror (Khwaja et al., 2010). The unexpected surge in
capital inflows combined with the policies of the government pertaining to privatization and
monetary policy reforms granted liquidity to the local markets. The stock market
capitalization of Pakistan increased from $5 billion in 2001 to $70 billion in 2007. The
structural reforms coupled with political and economic stability enabled Pakistan to attain
consistent economic growth during the course of 2000-2007. It is intriguing to evaluate the
primary factors associated with intense stock market growth in Pakistan. A few possible
sources have been reported regarding this fact. Some research studies have correlated the
growth in the period 2001-2007 with the geopolitical condition of the region. For instance,
Khwaja et al., (2010) contend that the unexpected event of September 11, 2001 resulted in
rise of capital flows towards Pakistan. The rise in capital inflows is partly shown by Pakistan’s
assistance in the war against terrorism after September 11, 2001, since sanctions were
removed and also the loans outstanding were rescheduled. A rejuvenated collaboration with
the developed countries provided the opportunity for bilateral and multilateral foreign aid.
The significant growth during the period 2001-2007 is additionally related macroeconomic
reforms being launched by the government of Pakistan in the year 2000. These types of
reforms not only assisted Pakistan to entice a huge amount of direct foreign investment to
Pakistan but at the same time led to a sharp increase in workers remittances and foreign
exchange reserves.

After 2007, Pakistan has become the major victim of terrorism and is facing severe
consequences. Pakistan has now been considered to be the most dangerous territory all over
the world Riedel (2008). Nearly all of the terrible incidents of terrorism happened in Pakistan
in the last decade. In comparison to Afghanistan and Iraq, Pakistan suffers from the most
number of suicide bombings casualties (Global terrorism database). Terrorism results in
investors’ uncertainty problem thereby making them more risk averse which has an extremely
negative effect on the economic growth of a country. In Pakistan, terrorism has affected nearly
every channel e.g., economic growth, volume of trade, GDP per capita thereby resulting in
high budget deficit, soaring inflation, and higher military expenditures, which has eventually
made the country miserable (Ali, 2010). Significant slump pertaining to economic activities
has been observed recently in Pakistan including the decrease foreign investment. Because of
terrorism Pakistan has endured the cost of about 33% of real national income (Mehmood,
2014). In Pakistan terrorism consumes around 1% of growth in real per capita GDP annually
(Mehmood, 2014).

Since 1947, severe enmity continues between India and Pakistan after their separation.
The issue of Kashmir is the main dispute between the two countries not to mention the dispute
over water as well as border dispute. Both countries set aside a substantial part of their GDP
in order to boost their defence sector. Nuclear tests were carried out by India in 1974 which
motivated Pakistan go for nuclearization and the arm race between the two countries still goes
on. The Pak-India rivalry has directed Pakistan in bigger disadvantage i.e. not only it has to
maintain the army of a million men but the country must also assign approximately 40 percent
government expenditure to defence sector.

In order to deal with intimidations countries need some level of security but additional
funds utilized on these security measures also carry opportunity costs i.e. they can be used for
welfare. Each increment on defence spending is linked to trimming down the welfare
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expenditure such as health and education expenditures; a high budget deficit and rising
inflation (Dunne, 2012). Defence industries attracts skilful engineers and labour which results
in draining effect on the availability of human capital for private organisations (Melman,
1983). Arms accumulations may unsettle foreign investors and may compel them to shift their
capital from the country of investment. Doing so will reduce companies valuations. Apart
from this if loans are backing the military expenditure, then the debt amount will inevitably
rise. In the same way if the import of military weapons will take place then it will affect
balance of trade and thus can trouble the local businesses.

Keeping these backdrops in mind it is pertinent to inquire the relationship between
military spending and stock market capitalization in Pakistan. This research is novel in the
sense that pertaining Pakistan’s stock market capitalization determinants, it will use a new
proxy for military expenditure i.e. the Global militarization index. Previously studies in the
literature have used data from Stockholm International Peace Research Institute (SIPRI).
Moreover, a recently developed technique of Cointegration ARDL-bounds testing approach
will be utilized for analysing long-run association among variables. ARDL Cointegration
approach carries several advantages over other methods of Cointegration. Unlike other
conventional techniques of cointegration, there is no restrictive assumption in ARDL for the
integration order of variables. This approach can be applied on variables having same, mixed
or fractionally integrated order. The ARDL test is suitable for small size whereas, other
conventional cointegration techniques show sensitivity to the sample size. The ARDL
technique also renders unbiased estimates for the long-run model; and gives validation to t-
statistics even if there are some endogenous regressors (Harris and Sollis, 2003).

LITERATURE REVIEW

Literature pertaining to economic consequences of military spending started from the
work of Benoit (1973, 1978) who was of the view that military spending and development go
side by side. Since then a lot of research work has been done on this subject. Researchers
supporting the work of Benoit are (Yildirim and ocal 2016; Yildirim Sezgin and Ocal, 2005).
Researchers which are not in favour of Benoit’s findings and confirmed negative association
between defence spending and development are Abu-Bader and Abu-Qarn (2003), Klien
(2004) and Chang et al., (2011). Majority of the economists are of the view that defence
expenditure take place of other productive civilian expenditures and therefore bear negative
effect on the economy. Dunne and Uye (2010b) surveyed 102 studies regarding economic
consequences of military spending. They stated that majority of single and cross-country
studies observed negative relationship between military spending and economic growth.
Furthermore, 20% of studies found this relationship to be positive both for single and cross-
country studies. Hou & Chen (2013) states that although defence expenditure is one of the
vital aspects of government expenditure especially in the context of developing countries, but
it also sucks funds from other important sectors such as health and education sectors.
According to Feder type model there is no significant effect of military expenditure over
economic growth. This model also favours loosely positive relationship between the two. On
the contrary, the Deger-type models show that the effect of military spending on economic
growth is negative. To summarize, the empirical studies on economic consequences of
defence spending have been found to be mixed. These mixed results are not only because of
sample time periods and countries i.e., single or cross countries, but it is also because of the
difference in applied models and methodologies.
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The nexus between military spending and debt is akin to the defence-growth nexus i.e.,
no consensus has been developed among the researchers i.e., the results of empirical findings
are mixed. For example, Smyth and Narayan confirmed positive association between military
spending and external debt. On the other side of the coin Dunne, Perlo-Freeman, and Soydan
(2004b) found that for Chile military expenditures and debt are positively correlated in the
period 1970-2000 whereas, negative relationship was demonstrated by the results for other
two countries i.e. Argentina and Brazil. Friedman (2005) attempted to explore the military-
debt relationship. He concluded that pertaining to developing countries the impact of military
expenditure on debt negligible.

Since the literature regarding macroeconomic consequences of military spending is vague
therefore it is difficult to establish the link between military expenditure with other macro-
economic indicators such as stock market development as very few studies have attempted to
explore the association between the two. DiPietro, Anoruo, and Sawhney (2008) investigated
the association between military spending and stock market growth. The countries included
in the study were US and UK covering the period 1914-2001. They established significant
positive link between military spending and stock market capitalization. Solarin and Sahu
(2014) analysed the effect of military spending on the appreciation of stock market. The
methodology of system GMM was employed over the period 1989-2010 and the sample
consisted of 36 countries. Their obtained results showed a negative and significant association
between expenditure on military and stock market capitalization for the selected countries.

MODEL

Following DiPietro, Anoruo and Sawhney (2008) and other earlier studies pertaining to
factors determining stock market development, the following model has been proposed.

LogSMC, = f (ME,,INT,,TO,,GGDP,) 1)

The linear form of equation is:

LogSMC=PBo + Puexp logME¢ + Byt LogINT, + Bro logTO¢ + Bgepp logGGDP, + Uy
Where,

SMC = Stock Market Capitalization (Percentage of GDP)

MEXP = Military Expenditures

INT = Real interest rate

TO = Trade openness (ratio of imports plus exports to GDP)

GGDP = Annual GDP growth

U= Residual Term

DATA AND ESTIMATION METHODOLOGY

Stock Market capitalization data has been obtained from the Global Development
Finance. Military expenditure being proxies by Global Militarization Index is obtained from
the Bonn International Centre for Conversion. The data for trade openness as a percentage of
GDP has been taken from World Development indicators (WDI) online database. Finally, the
data for real interest and GDP growth were retrieved from State Bank of Pakistan.

The technique of ARDL bounds testing to co-integration by Pesaran, Shin, and Smith
(2001) is applied for examining the long-run relationship among variables. Compared to other
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conventional methodologies (Engle and Granger 1987; Johansen & Juselisus 1990; Phillips
and Hansen) this technique possesses many advantages. For conventional techniques a unique
level of integration is necessary for variables. The approach of bound testing is flexible
pertaining to integration order of variables. Variables having different order of integration i.e.
1(0), 1(1) or combination of 1(0) and 1(1) are accommodated by the bounds testing approach
Pesaran & Pesaran (1997). Huang (2002) stated that ARDL is appropriate for data having
small range and render good results in comparison with other conventional techniques of co-
integration. Linear specification has been used by the approach of bounds testing for dynamic
ECM which holds the long-run relationship information Banerjee and Newman (1993). The
ARDL unrestricted error correction method is applied for the determination of F-statistic and
empirical equations as:

ALogSMC; = y1 +y,LogSMCy_1 + y3LogME,_{ + Y4LogINT;_4
p

+ +ysLogTOy—y + y6LogGGDP,_; + Z Ysmp ALogSMCy_;
i=1

q r
+ Z Yme ALogME;_; + 2 Yint ALogINT,_;,
j k=0

j=0
S t
+ z Y10 ALOgTOt_l + Z Yeepp ALOgGGDPt_m + €t (2)
[=0 m=0

ALogME, = A, + A,LogSMCy_1 + A3LogME,_1 + A,LogINT;_
P

+ AsLogTO;_q1 + A5LogGGDP,_; + Z Aye ALogME,_;
i=1

q r
+ z Asmp ALogSMC;_; + Z Aint ALogINT,_y,

Jj=0 k=0
s t
+ > ApoALogTO._; + Z Agepp ALOgGGDP,_,, + €; (3)
=0 m=0

ALogINT; = py + pLogSMCy_1 + p3LogME;_1 + p,LogINT;_
p

+ psLogTO,_1 + pglogGGDP,_, + Z pint ALOgINT,_;

i=1
q r
+ Z Psmp ALogSMC,_; + Z pme ALogME;_,,
j=0 k=0
s t
+ Y proALogTO,_; + z Peepp ALOgGGDP,_,, + €, (4)

1=0 m=0
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ALogTO; = Y, +Y,LogSMC¢_1 +Y3LogME,_{ +Y,LogINT;_4
p

+YsLogTO;_1 +YslogGGDP,_ + Z Yro ALogT Oy _;

i=1

q r
+ Z Yume ALogME,_; + Z Ysmp ALOGSMCy_y,
j=0 k=0

S t
+ ) Y;nr ALogINT,_; + Z Yeepp ALOgGGDP,_,, + €; (5)

1=0 m=0

ALogGGDP, = 1 + 2,LogSMCy_q + 3LogME,_1 + 2,LogINT;_4
P

+ 05LogT0,_; + 2¢LogGGDP,_, + Z Q¢epp ALOgGGDP,_;
i=1

q r
+ Z Que ALogME,_; + Z Qunr ALogINT,_y,
j k=0

j=0
S t
+ Z Q7o ALogTO,_; + Z Ospyp ALOgSMCy_,, + € (6)
=0 m=0

In order to check the existence of co-integration among variable the calculated F-statistic
will be compared with the critical bounds. To do so we will check the hypothesis of no co-
integration in the equation 2 i.e. Ho: Ysye = Yme = Yint = Y10 = Yeepp = 0, Ho: Agyc =
Ame = Aint = Aro = Agepp =0, Hol psme = Pue = Pint = Pro = Peepp =0, Hol Ysyc =
Yue = Yint = Yro =VYeepp =0, Ho: Qsye = Que = iy = 210 = Ogepp = 0 against the
alternative hypothesis Ha: Ysye # Yue # Yint # Y10 * Yeopp = 0, Hal Agye # Aup #
Aint # Aro # Agepp # 0, Hal psmc # pue # Pint # Pro # Pint # 0, Hal Ysye # Ve #
Yint # Yro # Yeepp # 0, Hal Qsye # Ay # Qv # Q1o # Qgepp # 0.

Cointegration will exist if the F-statistic (computed) is greater than UCB; the decision
will goes in favour of no co-integration if the LCB has been observed to be greater than F-
statistic. The decision will be uncertain, if F-statistic is between the UCB & LCB. In this
research Narayan (2005) critical bounds values were used instead of Pesaran, Shin, and Smith
(2001) because of small sample size—Narayan (2005) values tend to be well suited for data
of small sample size. For checking the variables integration order Augmented Dicky Fuller
test has been employed in order to clarify that not a single variable is | (2) integrated as | (2)
render invalid F-statistic Narayan & Narayan (2005). Furthermore, for choosing the optimal
lag length Akaike information criterion has been followed. The exact information regarding
lag order is critical as the selection of lag length has an effect on the ARDL F-statistic value.
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RESULTS AND DISCUSSION

Although ARDL bounds testing methodology is flexible pertaining to integration order
of variables we need to make sure that not a single variable included in the model is higher
than | (1) because the F-statistic computations becomes will be deemed invalid if | (2) variable
is included in the model. For this reason, we have employed ADF test. Table 1 presents the
outcomes of ADF test, which show that both stock market development and GDP growth are
level stationary i.e. | (0) whereas, the rest of variables are integrated of the order I (1). This
means that for empirical estimation the variables selected in the models have mixed
integration.

Table 1 ADF Test Results

Levels 1%t Difference
Variables Constant Constant & trend Constant Constant & trend
(5% critical value) (5% critical value) (5% critical value) (5% critical value)
-1.08312 -4.6877* - -
SMC (-3.0403) (-3.6736)
ME -0.551638 -2.087918 -4.368212* -4.240616*
(-3.004861) (-3.632896) (-3.012363) (-3.644963)
INT -1.576983 -2.636017 -4.066086* -3.964465*
(-3.004861) (-3.673616) (-3.020686) (-3.658446)
T0 -2.466694 (-2.563067) -6.379784* -6.206532*
(-3.004861) (-3.632896) (-3.012363) (-3.644963)
-3.400959* (-3.356229) -- -
GGDP (-3.004861) (-3.632896)

Where, * indicates p<.05
Source: Author’s own calculations

Table 2 exhibits the results of ARDL. In this table the calculated F-statistic value for long-
run association among variables is (6.1782) which are greater than the upper critical bound
by Narayan (2005) at 5% significance level. This result confirms the long run association
among Vvariables for the period 1990-2012 in context of Pakistan. Moreover, the classical
assumptions related to error term normality, serial correlation and heteroscedasticity hold for
ARDL model. Diagnostics tests results have been presented in Table 5.

Table 2 Bounds Testing to Co-integration

Estimated Equation: LogSMC, = f (ME, ,INT,, TO,, GGDP, )

Optimal lag structure (4,0,1,2,1)

F-statistics 6.178292**

Significance level Lower bounds, 1(0) Upper bounds, I(1)
1 percent 3.74 5.06

5 percent 2.86 4.01

10 percent 2.45 3.52

Where, ** indicate p<.05
Source: Author’s own calculations

The validation of long run association among variables guide us to interpret the effect of
our predictors that is military spending, real interest rate, trade openness and GDP growth on
stock market development. Table 3 presents the long-run coefficients. Empirical analysis
reveals a negative and significant relationship between military spending and stock market
development at 5% significance level hence validating our posited statement. A 1% increase
in the level of military spending will decrease stock market development by 2.0732%. In the
literature these results are similar with the findings of Solarin and Sahu (2014). To cope with
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terrorism Pakistan government has been compelled to propel the defence Budget. Besides this
a substantial amount of funds are allocated for the nuclear weapons advancement in the
Budget. Pakistan is doing so because of severe rivalry with India. A significant negative
association has been observed between real interest rate and stock market development
implying that 1% increase in real interest rate will depress the stock market development by
0.0062%. In the results these finding are found to be consistent with the findings of Akmal
(2007). An expected significant positive relation has been noticed between openness in trade
and stock market capitalization in the long-run. Although no association has been noticed in
the findings of this study between the GDP growth and stock market capitalization, but the
long-run coefficient of GDP growth is still carrying its correct sign.

Table 3 Long-run Analysis

Dependent variable: SMC,

Variable Coefficient Stand. Error T-statistic
ME, -2.073164 0.915302 -2.265004**
INT, -0.810405 0.240108 -3.375165***
TO, 4.285845 0.740915 5.784529***
GGDP, 0.314248 0.218231 1.439976
Constant 4.8403 1.2816 3.7764%*
R-squared 0.923661

Adjusted R-squared 0.861201

F-statistics (Prob-value) 14.78813***

Durbin-Watson 2.625001

Where, ** p<.05; *** p<.001 respectively
Source: Author’s own calculations

Analysing the short-run effect of the explanatory variable over the explained variable
(stock market capitalization) is the next step. These results have been depicted in table 4. The
lagged error term carries a negative and significant sign hence confirming the cointegration
association among variables. ECMt, implies that variations in explained variable i.e. stock
market capitalization are function of variations in the explanatory variables (military
spending, interest rate, trade openness and economic growth). The ECM. standard value lies
within the range of 0 and 1 Kremers et al. (1992). In our results the value of ECMis (0.7121)
which means that yearly short-run to long-run change will correct stock market capitalization
at a rate of 71.21%. Table 4 shows that rise in military spending affect the stock market
negatively though the relationship is insignificant. Trade openness is exhibiting a significant
positive association with stock market development at 1% significance level implying that it
is a vital variable for increase in stock market capitalization. Interest rate and stock market
capitalization are linked negatively. The variable of GDP growth and stock market
capitalization were found to have no significant relationship.

Table 4 Short-run Analysis

Dependent variable: SMC,

Variable Coefficient Stand. Error T-statistic
AME, -1.476358 0.988000 -1.494289
AINT, -0.292403 0.075555 -3.870054***
ATO, 2.015890 0.556652 3.621454***
AGGDP, 0.143044 0.118187 1.210317
ECMg, -0.712128 0.204066 -3.489688***

Where, ** p<.001

Source: Author’s own calculations
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Reliability of the model

The results for the reliability of the model have been presented in table 5. Both the issues
of auto-correlation and heteroscedasticity have not been observed and the obtained residual
were noticed to be normal. Furthermore, stable plots were obtained for CUSUM and CUSUM
of square tests hence, implying that the model specifications are correct.

Table 5 Diagnostics Check

Diagnostics tests

F-statistics P-value
LM test for Auto correlation 1.4751 0.2792
Brush-Pagan-Godfrey test for Heteroskedasticity 1.4226 0.2560
Jarque-Bera for Normality 1.1921 0.5509

Source: Author’s own calculations

Multicollinearity check

Variance inflation factor (VIF) test has been utilized for the detection of multicollinearity.
Multicollinearity can be checked via

VIF=1/1-R?
The obtained R2 value for the model is 0.92 so by incorporating this value in the given

formula the obtained value of VIF is (7.28) which is not greater than 10% thereby, indicating
that multicollinearity issues were handles during the estimation of the model.
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Figure 1. CUSUM and CUSUM of Squares Tests Plots
CONCLUSION AND POLICY IMPLICATIONS

The principal aim in this research was determine the relationship between military
spending and stock market capitalization in Pakistan. The methodology of ARDL bounds
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testing to cointegration has been applied for this aim. The outcomes of this technique
confirmed the cointegration among stock market capitalization, military expenditure, interest
rate, trade openness and economic growth. The empirical outcomes of the study revealed a
negative and significant relationship with the stock market capitalization in the long run and
also in the short run nevertheless, the result is not significant in the short run. A negative and
significant association has been established between interest rate and stock market growth
both in the short and long-run. Both for the short and long run trade openness has verified the
extant research by displaying a significant positive connection with the growth in stock
market. No connection has been found between GDP growth and stock market capitalization
in this particular study.

When huge amount from the budget will be allocated for the defence expenditures, it
means that least amount will allocated to welfare and other development projects. This is
certainly wastage of resources. Such kind of practices can also shift the mood of foreign
investors to those countries who assign reasonable amount to their defence related activities.
Moreover, arms accumulation has an adverse effect on foreign relations. Developing countries
are of the view that defence sector acts as a strategic tool thereby linking it to national defence
or the sovereignty—they set aside large amount from their budget for this sector. Such kinds
of policies have a tendency to distort private returns on capital therefore decrease the amount
of foreign investment De Mello (1999). In an effort to attain stock market development,
military spending needs to be minimized.

A Gradual and systematic reduction in military expenditure will be favourable as private
sector will probably not be able to take place of this particular government spending promptly
which can have an adverse impact on the economy. In a nutshell, it will be significantly better
when the military expenditure cut backs take place over a period of time instead of all at one
time which could create a risk of economic downturn for Pakistan thereby, ultimately will
affect its stock market capitalization. Apart from military spending, interest rate and trade
openness were observed to be significant predictors of stock market growth hence these
predictors need to be taken into account together with military expenditure reduction.
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Abstract

Kano state enterprise development training institutes were established with the expectation to
further promote and increase the number of small enterprises owners, improve the sustenance
of small businesses, and reduce unemployment in the society. The institutes have graduated
many students some of whom have ventured into businesses and others did not start any. Even
those that have started hardly sustaining them beyond six months. It is against this backdrop,
the study therefore aimed at understanding the effect of entrepreneurship training on the
capacity building program with concerns to training quality, trainers competence, and
availability and functionality of training facilities in the institutes. A survey research design was
used, hence primary data were collected through questionnaire. A sample of 370 respondents
were selected using convenient sampling technique. With the use of multiple regression
analysis, the results of the study showed that training quality, trainers competence and training
facilities have significant effect on capacity building effectiveness. The study thus
recommended that the training institutes should standardise the admission process, curricula
and improve on post training support activities. They should also determine trainers training
needs and should send them for further training. The institutes should provide up-to-date
training facilities with effective maintenance mechanism. Also, the study make some
recommendations for future studies to in-corporate other effective variables like government
political will and funding that could explain the remaining variance in capacity building
effectiveness.

Keywords: Capacity-building; Entrepreneurship; Training; Trainers; and Development.

INTRODUCTION

Globally, countries are using entrepreneurship development training as a tool in building
and improving capacities of their people to take on productive enterprises. It is increasingly
becoming a means in the creation of small enterprises as well as employment creation in
developing economies. This entrepreneurial drive and the benefits that comes with them,
made Nigerian government to develop programs and agencies to promote entrepreneurship
training at various levels in the country. According to Davidson et al, (2006) entrepreneurship
development is very relevant in the economic development of countries across the world.
These productive enterprises can succeed in managing and growing their businesses if they
have the appropriate skills and expertise that would enable them carry out their daily business
undertakings effectively. The skills and expertise are often learned or acquired through
capacity building programmes.

Capacity building is the process whereby individuals, groups, and organisations abilities
are enhanced to mobilize and use resources in order to achieve their objectives on a sustainable
basis (UNDP, 2002). Capacity building consists of activities designed to increase the
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competence and effectiveness of individuals and organisations (Stryk, Damon, & Haddaway,
2011). These activities, such as entrepreneurship training are intended to help participants
acquire new skills, methods and capabilities of creating new and growing their existing
enterprises.

De Cenzo and Robbins (2007) argued that training is basically a learning experience,
which seeks a relatively permanent change in an individual’s skills, knowledge, attitudes or
social behaviour. Entrepreneurship development training is a personal development through
which an enterprise culture can be created into the minds of potential entrepreneurs
(ILO/UNDP, 1990; Harper, 1993). It is therefore well-recognised that training opportunities
play a key role in cultivating future entrepreneurs and in developing the abilities of existing
entrepreneurs to grow their business to greater levels of success (Henry, Hill and Leitch,
2003).

Evidence suggests that capacity building program has several positive effects. For
example, the participants in capacity building training experienced, as cited in (OECD, 2014),
increased problem-solving and decision-making abilities. Also experienced were improved
interpersonal relationships, teamwork, money management, enhanced social psychological
development (i.e. self-esteem, ego development, and self-efficacy) and improved creativity.
Therefore, entrepreneurship training recognises the importance of multiple intelligences and
talents as prerequisites for creativity, innovation and entrepreneurship (OECD, 2014).
Entrepreneurship training is often viewed within the framework of lifelong learning.

The notion that entrepreneurs are born, is rather weak, instead it is well recognised now
that the entrepreneurs can be created and nurtured (Kuratko, 2003). When these skills are
learned through capacity building program, the potential entrepreneurs could display change
in personality traits, attitudes, motivations and enterprising tendencies, which will in turn
improve the performance of participants’ ventures. Very importantly, the effectiveness of the
capacity building program should be an area of concern. The effectiveness might be affected
or influenced by the whole of the entrepreneurship training process and activities, such as the
quality and relevance of the training programme, trainer’s competence and capabilities and
facilities available in the institutes. Trainings could take the form of apprenticeship,
workshops, seminars, schools and or training institutes. Common among the trainings in
Nigeria is that of the training institutes, where people are kept for certain period of time to
learn and acquire skills necessary for their businesses development.

In view of the need to build the capacities of its people so as to encourage small business
development, create employment, reduce poverty level and to improve the economy of the
state, as was buttressed by (Tijjani-Alawiye, 2004; Izedonmi, 2009; and Unachukwu, 2009).
Kano state government established a number of training institutes in the state within the years
of 2011-2013. The Kano state enterprise development institutes offer various programmes
and have graduated many people. Although the capacity building programmes covers people
with existing businesses and those who may start new enterprises, what is not clear is how
effective are the capacity building programmes in developing the desired entrepreneurship
skills of the trainees.

Earlier researchers like Rae and Woodier-Harris (2012), highlighted a model for
entrepreneurship education and training that considered ‘effectiveness’ as the key outcome
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rather than learning, hence it focused on issues that concerns training design and techniques,
trainee mindset, capability and training effectiveness. An elaborate research on effectiveness
of entrepreneurship training has been provided by Colette, Hill and Leitch, (2005), they
established that there are some difficulties associated with the design of programs, as well as
their objectives, content and delivery methods. There is still room to conduct this research
with additional variables such as trainers competence and training facilities which were not
covered by earlier studies, specifically in Kano state, Nigeria.

This study therefore tries to assess the effect of entrepreneurship training on capacity
building run by these institutes with emphasis on the process of the training as was supported
by TIER model. It is also aimed at understanding specifically the effects of training quality,
trainer’s competence and training facilities on capacity building effectiveness. It is therefore
hypothesised that the quality and relevance of training program has no significant relationship
with capacity building effectiveness; Trainers’ professional competence and experience do
not have any effect on capacity building effectiveness; and availability and functionality of
training facilities in the institutes has no effect on capacity building effectiveness.

LITERATURE REVIEW

Capacity building is the art of enhancing new and improved entrepreneurship skills.
Capacity is a dynamics involving a complex combination of attitudes, resources, strategies
and skills, both tangible and intangible (Schacter, 2000). Capacity is more of capabilities of
performing certain tasks. Capacity building is a complex notion — it involves individual and
organisational learning which builds social capital and trust, develops knowledge, skills and
attitudes and when successful creates an organisational culture which enables organisations
to set objectives, achieve results, solve problems and create adaptive procedures which enable
it to survive in the long term (UNDP, 2002). According to ESRC (2012) capacity building is
a process where individuals, groups, networks, and organisations are encouraged and
facilitated in enhancing their knowledge and skills so as to increase their ability to perform
innovative and high quality social science research. As a process it involves imparting new
and improved skills to individuals or group of individuals. Capacity building can be defined
narrowly in this context as the act of increasing knowledge and skills for starting and growing
enterprises and every other support (financial and enabling environment). The capacities for
enterprise development are built through certain activities such as internship and training.

Entrepreneurship development training is a personal development through which an
enterprise culture can be created into the minds of entrepreneurs to be (ILO/UNDP, 1990;
Harper, 1993). It is therefore well-recognised that training opportunities play a key role in
cultivating future entrepreneurs and in developing the abilities of existing entrepreneurs to
grow their business to greater levels of success (Henry, Hill and Leitch, 2003). Considering
its importance worldwide, entrepreneurship training is often included in national curricula for
vocational training in the European Union and other developed countries (CEDEFOP, 2011).
Not only Europe, countries like Nigeria had made it a compulsory course of study in all
tertiary institutions in the country.

The increasing desire to develop and nurture entrepreneurial attitudes and skills through
training necessitated the creation of training institutes and or development centres in many
states of Nigeria. According to (Bronte-Tinkew and Redd, 2001; Gibb, 2005) some key
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features of entrepreneurship training are interdisciplinary of different settings; development
of both soft and hard skills, and particularly the combination of the two; Learning process is
embedded in different contexts that are relevant for different disciplines; and, Outcomes seek
to foster entrepreneurial behaviours, skills and mind-sets. Entrepreneurship skills such as idea
development, problem-solving, network development, resource management, risk
management and leadership are often required competences and generally appeal to trainees.
At the same time, a more narrow set of skills are increasingly taught to support those trainees
to start-up a business. This includes, for example, learning how to draft a business plan,
manage the day-to-day operations of a business (e.g. accounting, management, commercial
law, and marketing) and complying with legal and regulatory requirements (e.g. business
registration, filing taxes) (European Commission, 2009).

The quality of training program comprises of the program structure, training course
content and the methods of conducting the training. Program structure comprises of pre-
training, training and post training activities. One of the major activities in the pre-training
phase is the selection of participants and their respective institutes to be trained in. Once the
institutes or centres have been identified to have the capacity for potential trainees, the
program coordinator or the institutes undertakes promotional campaign (Nwazor, 2012).
Screening and selection of trainees could make training more qualitative because all those
selected would have to qualify through which certain traits can be identified and the trainees
would therefore choose which profession or trade to be trained in. Training programmes
undertaken without adequate promotional campaign fails to evoke much response and this can
be a major reason for the failure of EDPs (Sebastian & Awasthi, 1992). This would enable
wider reach to potential trainees who may wish to enrol into the program.

Training course content is equally an element of training quality, because it shows
necessary skills to be taught in the training program. According to Brown (2000) as cited in
the work of Azila-Gbettor & Harrison, (2013) curriculum has to focus on the features that
needed to be conceiving of both business and technical skills. According to (Nwazor, 2012;
Sebastian & Awasthi 1992; Singh, 1990) some of the major inputs provided in a training
content are; behavioural inputs like achievement motivation training, communication skills,
problem solving skills, interpersonal skills, creativity, decision making, etc. The objective of
this input is to reinforce the motivation and entrepreneurial traits of the trainees. The other
input is to facilitate decision making process to set up a new venture, like business opportunity
guidance, information, project planning and technical inputs. Furthermore, Brown (2000) as
cited in the work of Azila-Gbettor & Harrison, (2013) maintain that the curriculum has to
focus on the features that needed to be conceiving of and starting a new business and or
growing an existing enterprise. The said skills includes technical, management, people skills,
sales and marketing skills, time management skills etc.

Another important factor is the training method. Even if the course or training content is
perfectly appropriate to the target group in question, the training can be rendered quite
ineffective if the delivery methods are not chosen well. To develop entrepreneurial practice
requires methods capable of instilling transversal entrepreneurial skills (Mwamisha &
Wanjau, 2013). The way and manner to which the training is being conducted is the method
of training. Okudan & Rzasa (2006) posit that effective entrepreneurship training should
provide opportunities for participants to practice a combination of all the entrepreneurial
leadership components. These components have to do with role play or on the job training for
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the participants. According to Brown (2000) entrepreneurship training and education should
be viewed in terms of the skills that can be taught and characteristics that can be engendered
in trainees in order to help them develop new and innovative plans for their future business
endeavours. Romijn, (1989) argued that different EDP seems to indicate that practical
training, involving a variety of people who actually deal on a day-to-day basis with the
problems of small-scale businesses in different capacities is much more successful than
training that relies more on lectures by professional teachers.

Entrepreneurship development training requires a great deal in terms of competence and
experience on the part of the trainers. Increasingly, trainers are identified as the most
important factor influencing the quality of training (European Commission, 2013). Ideally,
different sessions should be conducted by specialists in different areas. According to Romijn,
(1989) achievement motivation training for instance requires considerable skills, which can
only be offered by a mature trainer with a sound background in psychology and lively interest
in people. That is to say a professional trainer with bank of experience makes more
contribution to success of capacity building program. Donovan, Bransford & Pellegrino
(1999), in their review of training evaluation models from the economic and human resource
literature, pointed out that when dealing with the issue of human competence, trainers’
expertise is critically important. Good quality entrepreneurship training requires qualified
personnel responsible for its conceptualisation and delivery; being qualified as a trainer for
entrepreneurial skills means to be in possession of highly developed individual competencies,
in terms of personal and professional knowledge, skills, attitudes and values. It also means
being able to apply these competencies alone (i.e. autonomously) and in interaction with
participants and or other trainers (European Union, 2002).

The Tier Model of Training Effectiveness Research

In this study the TIER model was used in accepting the basis to which this whole work
was conducted. According to Gregory & Thaddeus (2009) the TIER model systematically
structures training effectiveness research across four stages. Stages 1 and 2 are components
of formative evaluation in which the objectives and processes of training are conceptualized,
drafted, and refined. During these stages, researchers explore instructional alternatives to
determine which are most appropriate for study. Stages 3 and 4 are components of summative
evaluation—a systematic attempt to determine whether the fully developed training
intervention is meeting its objectives as planned or desired (Scriven 1967, 1991) as cited in
the work of Gregory & Thaddeus (2009). The model therefore means that research could be
conducted at any of the four stages outlined in figure 1 below.

Stage 1 Stage 2 Stage 3 Stage 4

Formative Research Process Research Outcome Research Impact Research

Figure 1: Logical and progressive stages for training effectiveness research

Study Variables Under the Tier Model

The TIER model regards five types of study variables as integral to training effectiveness
research: independent, dependent, modifying, intervening, and confounding variables (see
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Figure 1). Studies depend on access to measurable data for these variables. This study
considered only independent and dependent variables under the TIER model.

Training ———® Learning —» Action

Independent Modifying, Intervening Dependent
Variables and Cofounding Variables Variables

Figure 2 Variables influencing the effectiveness of the training-learning-action continuum

Independent variables are the working variables—that is, the training inputs and activities
that are implemented and studied. They are presumed to cause or influence certain training
outcomes. Depending on the study, independent variables could include timing, format, and
location of training as well as modifications to the training rationale, content, or educational
approach under study (Gagné, 1985) as captured and developed in the work of Gregory&
Thaddeus (2009). The Dependent variables on the other hand are the intended aims of training,
which are expected to result from exposure to the independent variables. As exposure varies,
results may differ, allowing effectiveness to be measured. The TIER model differentiates
between dependent variables that are immediate effects of training (termed "outcomes™) and
dependent variables that are later-emerging effects of training (termed "impacts") (Mohr,
1992) as put by Gregory& Thaddeus (2009).

The TIER model was adapted as it positioned this current study on the second stage of
the model. At the second stage, the study focussed on the PROCESS stage as put by the model.
The process stage study says that training effectiveness study can be conducted on the learning
elements such as program structure, training methods and pedagogy, trainer’s competence and
facilities for training.

METHODOLOGY

Survey research design was used in carrying out this study because it involves collecting
data in order to test hypothesis or answer research questions. Three variables were identified
to include capacity building as the dependent variable and on the other hand, the independent
variables are training quality, trainers’ competence and experience and training facilities.
The variables are represented by Y, X1, X2 and X3.

Y =f(X1, X2, X3 + u)

Yt =bo + b1X] + b2X2 + bIX3 u ... (Linear Form)
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[ Trainers Competence J\‘

Capacity

[ Training Quality ' » Buil ding
| Training Facilities
Independent Variahles Dependent Variable

Figure 3: Research Conceptual Model

The population of the study covers the graduates of the eight (8) entrepreneurship training
institutes in Kano State. The number of graduates is up to 10000 people, hence a sample size
of three hundred and seventy (370) respondents was chosen based on Krejcie and Morgan
(1970). A convenient sampling technique was used in selecting the respondents, where
closed- ended questionnaire was used as the instrument, considering 5-point Likert scale
interval in measuring the data.

Cronbach’s alpha statistics was used in testing the reliability of the instrument. It was
measured on the scale Pearson’s product moment correlation coefficient that varies between
0 and 1, so the closer the alpha to 1.00 the greater the consistency of questions in the study
instrument. Hence, 0.60 Cronbach’s alpha was adopted as supported by Hair et al. (2010).

The data analysis, inferential statistics specifically multiple regression was used, using
SPSS software to test the dependency of the relationship between the dependent and
independent variables and was also used to test the study hypothesis. Pearson’s correlation
was used to explain the relationship between the independent variables. Therefore, the
Cronbach’s alpha obtained in this study for the dependent variable (Capacity Building) is
0.621 and for the independent variables are 0.707, 0.749 and 0.731 for training quality,
trainers competence and training facilities respectively.

RESULTS AND FINDINGS

Response rate shows that 197 valid copies of the questionnaire were used for further
analysis. Thus, a response rate of 53% was achieved by this study. A response rate of 30% is
acceptable for survey studies (Sekaran, 2003; Hair, Black, Babin & Anderson, 2010).

Table 1: Inter-correlation among Variables

Constructs 1 2 3 4
Capacity building 1

Training quality .502 1

Trainers competence 449 .235 1

Training facilities .390 .630 415 1

**_Correlation is significant at the 0.01 level (1-tailed)

The values of Pearson correlation show the relationship between dependent variable (i.e.
Capacity building and independent variables (Training quality, Trainers competence &
Training facilities). Cooper and Schindler (2003) and Allison (1999) indicated that correlation
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of 0.80 or higher are problematic despite the maximum of 0.75 acceptable by the rule of
thumb.

Table 1 above, the highest correlation between independent variables was between
training quality and training facilities, which was significant at 0.01 level (r = 0.630, p<0.01).
On the other hand, the lowest correlation was between trainers competence and training
facilities significant at 0.01 (r = 0.015, p<0.01) this indicates a weaker correlation. The
correlation between dependent variable and independent variables were all positive- showing
significance at 0.01 for capacity building and training quality (r = 0.502, p<0.01), capacity
building and trainers competence (r = 0.449, p<0.01) and between capacity building and
training facilities (r = 0.309, p<0.01). Although the correlation shows significance, the
coefficients were not large enough to cause collinearity problem as argued by Cooper and
Schindler (2003); and Allison (1999). Hence correlation between independent variables and
the dependent variable in this study did not go beyond the acceptable range and as such would
not cause multicollinearity problem.

To generate an ideal conclusion on the results of regression analysis that would enable
application of the model on another population of interest, would require a thorough
examination of normality, collinearity, linearity, homoscedasticity and independence of the
residual (Hair et al., 2010). The authors put it that, these assumptions are applicable to both
dependent and independent variables and their relationship as a whole.

Table 2. Model Summary®

Model R R Square Adjusted R Square Std. Er_ror of the Durbin-Watson
Estimate
1 .6162 379 .369 1.83496 1.887

a. Predictors: (Constant), TRAININGFACILITY, TRAINERSCOMPETENCE, TRAININGQUALITY
b. Dependent Variable: CAPBUILDING

The results of multiple correlation (R), squared multiple correlation (R?) and adjusted
squared multiple correlation (R%adj) shows how well the combination of independent
variables predicts the dependent variable. This study’s R? of 0.379 in table 3 above indicates
that the variability in Capacity building being the dependent variable was up to 37.9%. This
means that the independent variables are good predictors of capacity building effectiveness.
The 1.887 Durbin Watson has fallen within the acceptable range of 1.5 — 2.5 as recommended
by Norusis (1999).

Table 3: ANOVAP

Model Sum of Squares df Mean Square F Sig.
Regression 392.427 3 130.809 38.849 .0008
1 Residual 643.115 191 3.367
Total 1035.541 194

a. Predictors: (Constant), TRAININGFACILITY, TRAINERSCOMPETENCE, TRAININGQUALITY
b. Dependent Variable: CAPBUILDING
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Regression model is considered significant when it is 0.000 under Anova. Having Sig. F
Change value (F (3, 191) = 38.849, p< .0005 in table 4 shows that the model used in this study
was appropriate as 0.000 significance value was attained.

Table 4: Coefficients?

Unstandardize | Standardized Collinearity
d Coefficients | Coefficients Correlations Statistics
Std. Zero- Toler
Model B Error Beta t Sig. | order | Partial | Part | ance | VIF
1 (Constant) 6.443| 1.037 6.212| .000
TRAINING .097 .029 2511 3.321| .001| .467 2341 .189| .570]1.754
QUALITY
TRAINERS 480 .069 420 6.963( .000( .483 450 .397( .895(1.117
COMPETENCE
TRAINING .184 .075 180 2.465( .015( .329 76| .141( .610( 1.639
FACILITY

a. Dependent Variable: CAPBUILDING

Results of Multiple Regression (Hypotheses Testing)

This section presented results of the coefficients, meaning hypotheses testing concerning
the relationship between Enterprise development which is the dependent variable and
independent variables — training quality, trainers competence and training facility. To
establish the actual effect of independent variables on the dependent variable multiple
regression analysis was conducted. In testing the hypotheses developed for this study, the
choice of p< .05 and p< .01 as level of significance was adopted as put by (Cooper &
Schindler, 2003; Hair et al., 2010).

Table 4 above showed that Trainers competence is having the highest Beta value of 0.420
indicating a strong prediction of the dependent variable. With standardized coefficient Beta
of 0.420 relative to other predictors, Trainers competence emerged as the strongest predictor.
This implies that when all other independent variables are held constant, Trainers competence
explains exactly 42 percent variation in the dependent variable of this study. Training Quality
appeared to be the second predictor with Beta value of 0.251 relative to other predictors in
this study’s model. Meaning that, should other dependent variables be held constant, Training
Quality explains 25.1 percent of the relationship with Capacity building as the dependent
variable of the study.

Additionally, at Beta point 0.180 in the coefficient table above indicated that Training
Facilities represent the lowest predictive power among the dependent variables. With 18
percent of the variation in the dependent variable implies that whenever other variables are
dropped Training Facilities explains the weakest relationship in this study.
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The multiple regression and the hypotheses testing results as indicated in table 4 and the
model summary in table 2 above showed that the independent variables were able to explain
37.9 percent of the variance in the dependent variable. Notwithstanding any other independent
variables not used in this study, the achieved R?=0.379 is adequate enough to predict variation
in Capacity building for enterprise development as the dependent variable of this study.

A detail investigation of the contribution of individual independent variables in the
explanation of the dependent variable showed that Training Quality with (B =0.251,t=3.321,
p=0.001), Trainers Competence (= 0.420, t=6.963, p = 0.000) with significant contribution
and Training Facilities with (B = 0.180, t = 2.465, p = 0.015). With positive values of Beta,
Sig. and t in the regression result, therefore shows that all the null hypotheses of the study
which states that “The quality and relevance of training program has no significant
relationship with capacity building effectiveness”, “Trainers’ professional competence and
experience do not have any effect on capacity building effectiveness” and “Availability and
functionality of training facilities in the institutes has no effect on capacity building
effectiveness” are not supported and therefore considered rejected.

Table 5: Summary of the Study Hypotheses Testing
Null Hypothesis Statement of Null Hypothesis Remarks

Hol Trainers’ professional competence and experience do not Not Supported
have any effect on capacity building effectiveness.

Ho2 The quality and relevance of training program has no Not Supported
significant relationship with capacity building effectiveness.

Ho3 Availability and functionality of training facilities in the Not Supported
institutes has no effect on capacity building effectiveness.

As shown on the summary of findings of the hypothesis of this study, all the null
hypotheses are deemed rejected and the statements remain untrue as regards Capacity building
effectiveness.

DISCUSSION OF FINDINGS

The results of this study were earlier presented in the previous section. The result shows
clearly that all the three (3) null hypotheses were dropped or rejected. This is because the
independent variables were found to be good predictors of capacity building effectiveness. In
this section therefore, the discussion on the finding would be based on the study objectives
and hypotheses.

One of the objectives was to assess the quality of training programme run by the institutes
and its effects on capacity building effectiveness. This study finding is not in consistent with
the null hypotheses Hol, which states that training quality has no significant relationship with
capacity building effectiveness. From the finding it shows that there is significant relationship
between capacity building and training quality, meaning that the higher the quality of training
the better the effectiveness of capacity building. This quality comprises of the manner trainees
were selected, the training method used and the post training support and follow-up rendered
by the institutes. The more effective these factors are the better the capacity building
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effectiveness. This therefore was in consistent with several previous studies like (Romijn,
1989; Mwamisha & Wanjau, 2013; and Azila-Gbettor & Harrison, 2013) where they both
established that method and content of training are significant in training effectiveness.

Another objective of the study was to assess the professional competence and experience
of the trainers in the training institutes and how it affects capacity building effectiveness.
Whereby the corresponding null hypotheses Ho2 states that trainers professional competence
and experience do not have any effect on capacity building effectiveness. On the contrary, the
result showed that, there is positive relationship between trainers’ competence and capacity
building, meaning that trainers’ competence has great effect on capacity building
effectiveness. This is in line with the sayings of Donovan, Bransford & Pellegrino (1999),
pointed out that when dealing with the issue of human competence, trainers’ expertise is
critically important.

The other objective of this study was to examine the availability and functionality of
training facilities in the institutes and how it affects capacity building effectiveness.
Consequently, the null hypothesis Ho3 states that the availability and functionality of training
facilities in the institutes has no effect on capacity building effectiveness. This study’s finding
was not consistent with the null hypotheses because it indicates that availability of training
facilities has positive effect on capacity building effectiveness with p 0.000.

CONCLUSION

Although previous studies established positive link between some of the variables and
capacity building in different contexts, the linkage was not empirically examined on a sample
of 370 respondents who were participants of Kano state enterprise development training
institutes. This study was presumably the first of its kind to be conducted in Kano state
Nigeria that examines the effect of training quality, trainers competence and training facilities
on capacity building effectiveness. The study was able to establish and validated that the
higher the quality of training, the more competent the trainers are and availability and
functionality of training facilities the more effective a capacity building program would be in
the development of micro, small and medium enterprises.

The study findings show clearly that these gaps uncovered from the literature review have
been covered. It also laid a foundation for further studies in the near future that would employ
other effective variables capable of predicting capacity building effectiveness which were not
examined under the current study.

RECOMMENDATIONS

Having discussed the various findings of the current study in previous section, this section
presented recommendations based on the findings as well. The recommendations are provided
to Kano state entrepreneurship development training institutes, Kano state government, any
other training institutes within and outside Nigeria, state governments who may wish to
establish these kinds of training institutes in the country and every other stakeholder.
Specifically, the recommendation concentrated on the practical and theoretical effects of
training quality, trainer’s competence and training facilities on capacity building. Again, the
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recommendation is concerned with policy formulation that can promote entrepreneurship and
enterprise development culture in the society.

i.  Improving the quality of training- based on the result of the study, it was established
that training quality had a positive relationship with capacity building effectiveness.
Training quality comprised of the pre-training, training (methods and content) and post-
training activities. It thus became pertinent for training institutes to provide adequate
information through the available and wider reached medium (radio, newspapers, hand
bills, television etc.) to prospective trainees for upcoming training program; and
trainees should be screened without bias of any kind (political, religious, ethnicity and
or gender) and be allowed to choose institute of their desire and trade or profession to
be trained upon before admission.

The training method (class room and practical) should be of high standard as obtained
in other parts of the world. Similarly, the training content (curriculum) should be rich
enough to instil self-dependence through enterprise development into the minds of
trainees. The issues of motivation, innovation, small business management, marketing,
sources of funding, record keeping, working with others, financial discipline,
mentoring etc. should be part of the content of the training.

Post training activities include provision of starting capital/equipment either on soft
loan basis or free of charge to participants and post training supervision/follow-up. It is
recommended therefore, that the training institutes employ adequate mechanism for
follow-up supervision of participants established enterprises. The starting capital be it
cash, equipment or machineries be splitted into two folds; half would be a grant and the
other half be a soft loan that would be issued at developmental stages of the enterprise.
This would go a long way in controlling or reducing problems of beneficiaries selling
off the equipment for their selfish interest. Also, supervisory mechanism has to be
employed to help check and correct the activities of graduates of the capacity building
programs.

ii. Building on trainers competence — the result of the regression analysis of this study
showed trainers competence having 0.420 (42%) predictive power as the strongest
predictor of capacity building effectiveness, hence the need for training institutes to
always consider professional competence of trainers before recruitment. Also, the
institutes should continuously determine trainers training needs and send them for
further trainings and maybe internship, both local and international to upgrade their
competences.

iii. Provision of up-to-date and functional training facilities — even though this variable
maintained the least predictive power of capacity building, it still indicated positive
relationship with training effectiveness, having up-to 0.180 Beta (18%). It is therefore
recommended that the institutes/government to provide up-to-date and adequate
facilities like workshop, equipment and machines in the institutes. This would carter
for the practical aspect of the training and it will make training very effective.

This study’s R? of 0.379 indicated that the utilised variables as shown by the model
variance did not sufficiently explained capacity building effectiveness, meaning that there are
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other effective variables that were not treated in this study. Variables like funding of the
institute, affiliations with other institutes, government political will, duration of the capacity
building program etc. It is therefore recommended that the above mentioned additional
variables be incorporated in future studies which may better explain the remaining 62.1%
variance in capacity building.

This study also suggests that further research can be conducted on capacity building
assessing the impact of entrepreneurship training on potential entrepreneurs or existing small
business owners. Again, a study could be conducted on impact of the training measuring
before and after effect on entrepreneurs’ business development and growth.
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Abstract

Migration plays a vital role in the world economy, and female migration constitutes a significant
part of the total migration. Despite substantial contributions to the welfare of the society,
international female migration is a challenging issue in many developing countries such as
Bangladesh. Considering the number of total international migration, female migration ratio is
still low in Bangladesh. Various factors such as socio-cultural practices, religion, education,
government policy affect this female migration adversely. Female migrants also face different
challenges in every sphere of the migration process, which make the situation difficult for them.
Addressing these issues is necessary for the economic development and gender
empowerment aspects of Bangladesh. Concerted efforts of various government and non-
government organisations can change the scenario for the international female migrants of
Bangladesh.

Keywords: Female migration, Migration from Bangladesh, Trends of female migration, Remittances,
Social factors, Religion, Government migration policy

INTRODUCTION

Migration is an age-old phenomenon, and from the time immemorial it is being taken
place in various forms and shapes in all over the world. International labour migration is a
component of the population movement in almost all countries of the Asian region, which
contributes a large percentage of the world migrant workforces. There were around 244
million migrants in the world in 2015 of which 52% were male, and 48% were female (UN
Department of Economic and Social Affairs, 2016). Similarly, since 1976 a large number of
labour have migrated from Bangladesh to the other regions of the world. But in Bangladesh,
the female migration has always been a less significant issue. Unlike the other labour surplus
countries, female migrants hold a low percentage of the labour migrants in Bangladesh (Islam,
2012). In 2015, the proportion of female migrants was only 13%, whereas the Southern Asian
average was 45% (UN Department of Economic and Social Affairs, 2016). There are various
factors which are liable for this low rate of female migration from Bangladesh. Also, female
migrants are facing various problems in their migration process, and these problems should
be addressed for the betterment of the society.

This paper tries to idntify the factors affecting the female migration from Bangladesh
adversely after describing the current trend of female migration and government policies on
it in Bangladesh. Then it shows various challenges, both internal and external, faced by the
female migrants of Bangladesh. Finally, this report suggest some recommendations after
analyzing the current female migration scenerio of Bangladesh.

OBJECTIVE AND METHODOLOGY

Reviewing available data and statistics, it can be found that compared to the other
countries of the world with same social, cultural and economic conditions, Bangladesh has a
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very poor number of female migrants. So, the primary objective of this paper is to identify the
major factors which negatively affect the female migration process of this country based on
available literature.

This paper is based solely on the secondary data which are collected from the reports and
articles of various government and non-government organisations. Tabular and graphical
analysis are done with the collected data in order to achieve the objective of the study.

This paper focuses on the temporary international female migration from Bangladesh. As
international female migration has a strong impact on the economic and social spheres of the
country, this paper emphases on that particular subject. According to some studies, in addition
to the formal channel, a considerable number of migration take place via the informal channel.
Due to the lack of reliable data, discussion on those issues is out of scope of current research.
In addition, discussion of some issues are eluded in this study due to discrepancies in similar
data in different sources.

PATTERN OF BANGLADESH INTERNATIONAL MIGRATION

Bangladesh has a long history of international migration since its inception in 1971.
Without some exceptions, Bangladesh is having an increasing number of migrants each year.
According to the Bureau of Manpower Employment and Training )BMET) of Bangladesh,
10.9 million Bangladeshi have gone overseas from 1976 to May 2017 on short term contract
work and the highest 350% increase of the migrants relative to the previous year occurred in
2007 (BMET, 2017a). At the same time, the number of overseas employment of female
workers during 1991 to May 2017 is 630,157 and the year 2004 reflected the highest 378%
rise of them (BMET, 2017b). Apart from this, 7 million long-term Bangladeshi emigrants are
living in different countries of the world. And, the number of migrants from Bangladesh has
increased from 987,900 to 1,422,800 during 2000 to 2015, while female migrants’ share has
decreased from 14% to 13% during the same period (UN Department of Economic and Social
Affairs, 2016).

INTERNATIONAL FEMALE MIGRATION TREND IN BANGLADESH

Although Bangladesh is a labour surplus country and the male-female ratio in Bangladesh
is 100.3:100 (Bangladesh Bureau of Statistics, 2016), the number of female migrants comprise
a low proportion of the total migrants. Untill 2004, around 1% of Bangladeshi migrants were
female, and this number has increased to about 8% in 2016. But still, women represent a small
minority in contrast to the overall Bangladeshi migrant flows (BMET, 2017a).

Female migration from Bangladesh is not a very common phenomenon, and there were
several restrictions on female migration till 2003. So, female migration was relatively low
before 2003, and it has begun to increase after that time and has got momentum in 2004 (Islam,
2012). The following table shows the trend of female migration from Bangladesh during
1991-2010, which depicts that Bangladeshi migrant workers are predominantly male. Female
migrants constitute only 148,460 among a total of 6,304,189 migrants from 1991-2010, which
is less than 3 percent of the total migrants from Bangladesh.
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Table 1. Trend of Female Migration from 1991-2016

Year Nurr':nbigll'-::t'ls:otal NumberFemale Ml:’?:::tnstage of Total
Migrants
1991 147,156 2,189 1.49
1992 188,124 1,907 1.01
1993 244,508 1,793 0.73
1994 186,326 1,995 1.07
1995 187,543 1,612 0.86
1996 211,714 1,994 0.94
1997 231,077 1,762 0.76
1998 267,667 939 0.35
1999 268,182 366 0.14
2000 222,686 454 0.20
2001 189,060 659 0.35
2002 225,256 1,217 0.54
2003 254,190 2,400 0.94
2004 272,958 11,200 4.10
2005 252,702 13,600 5.38
2006 381,516 18,100 4.74
2007 832,609 18,900 2.27
2008 875,055 20,827 2.38
2009 475,278 22,224 4.68
2010 390,702 27,706 7.09
2011 568,062 30,579 541
2012 607,798 37,304 6.14
2013 409,253 56,400 13.78
2014 425,684 76,007 17.86
2015 555,881 103,718 18.66
2016 757,731 118,088 15.58
Total 9,628,718 574,075 5.96

Source: (BMET, 2017b).

If the female migration pattern by the destination countries is analysed, it can be found
from the chart below that Middle Eastern countries have been the main destinations for the
female migrants. Upto now, Saudi Arabia is the major destination for the female migrants of
Bangladesh.
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Figure 1. Female Migration by Destinations, 1991-2017

From the available data, it can be marked that the percentage of unskilled female workers
are much higher than the skilled or professional migrants and among the skilled migrants, the
majority of them used to migrate to the Middle Eastern countries (ADB and I1LO, 2016).
Among the occupation list of the female migrants, house keeping, garment, and other factory
working and nursing are the predominants. Though there is a list of 149 different occupations,
about 92% of the international female migrants opt for house aide jobs (Islam, 2012).
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Figure 2. Share of Skill Categories in Total Migrant Workers, 1990-2014,Source: (ADB and ILO, 2016)

GOVERNMENT POLICY ON FEMALE MIGRATION FROM BANGLADESH

In the early 1970s, the Government of Bangladesh (GoB) did not have any specific policy
on the international female migration. Neverthiless, Bangladeshi female workers, started to
seek jobs in the global labour market, specially in the Middle-Eastern countries by their own
initiatives. Besides this, during the 1980s Bangladeshi female migrants used to migrate in
skilled labour category such as doctors, nurses, teachers, etc. In early 1981, restriction over
semi-skilled and unskilled women workers was imposed by a Presidential Order on the ground
of protecting their dignity. According to the order, except the professional and skilled labours,
female migrants were not be permitted to go abroad without a legal male guardian. This
restriction was imposed in response to a demand from the association of the Kuwait migrants
for some incidents of repeated women abuse in Kuwait (Siddiqui, 2001). Although in 1988,
little change was brought in the order, but this was not completely in favor of the female
migrants (Siddiqui, 2008).

In 1997, a complete ban was imposed on semi-skilled and unskilled labour according to
a government decision, which followed by an inter-ministerial meeting among the Ministry
of Foreign Affairs, Ministry of Finance, Ministry of labour and the Cabinet Division of the
Bangladesh Government. This prohibition excluded only the highly skilled and professional
women such as doctors, enginers, and teachers. This decision was considered to be one of the
most discriminatory policy against women and received heavy criticism from different groups
of the civil society such as female rights group, labour organisations, human rights workers
and so on. The government rationalized this policy as a pro-active measure to protect the
dignity of the women (Migration Forum Asia, 2011; Siddiqui, 2008).

In 2003, the ban was relaxed by mentioning that semi-skilled and unskilled workers of
certain ages can go abroad under special permission. The GoB’s Overseas Employment Policy
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of 2006 recognized the equal rights of men and women to migrate overseas for employment.
These policy changes caused a shift in the numbers of women migrating for work. Before the
lift of the ban, the female migration represented less than 1% of all migration (between 1991-
2003). Since changes to the policy on female migration in 2003, this number has steadily
increased (Migration Forum Asia, 2011).

REMITTANCE SCENERIO

In spite of having certain challenges, the Bangladeshi workers managed to keep regularity
in the remittance flows of the country. This increased flows of remittance are not only
improving the economic condition at the household level but also helping to boost up the
national economy.
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Figure 3. Year-wise Remittances Earned from 1976 to 2016 in Million USD, Source: (BMET, 2017b).

From different studies, it has been seen that despite having a poor number and getting less
salary than their male colleagues, the female migrants remit more comparing to that of the
male migrants of Bangladesh. On an average, the females remit 72% of their income to home
countries, whereas the percentage of male remittance is 45% to 50% of their total income
(Das, 2012). Furthermore, the females remit more consistently and regularly. In a survey
finding by Rahman (2013), it was revealed that most of the females use the formal channel
for sending remittances. According to that study, all the females who took part in the survey
use formal channels without the exception of 2% females who used both formal and informal
channels. At the same time, 67% of male use informal channels, 15% formal channels and
18% used both formal and informal channels for sending remittances to home. Moreover, the
females spend their remittances for family consumption, education, medical purposes, while
male use remittances for land purchase and small business ventures (Rahman, 2013).
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FACTORS AFFECTING THE INTERNATIONAL FEMALE MIGRATION FROM
BANGLADESH

For more than 50 years, the international immigration issue has gained attention to the
social scientists in both developed and developing nations. For years, the immigrant receiving
countries has shifted their demands of the labour force from one region to another region,
transforming the developed nations into multi-cultural and multi-ethnic societies. There have
been several attempts to explain why people migrate from developing to developed countries.
It is not possible to completely explain why the pattern of migration is like this. There are
numerous theoretical models and approaches which explain the migration process by using
various assumptions and frameworks (Ali, Mujahid, Rashid, & Shahbaz, 2015). The ‘Neo-
Classical Theory’ expresses that wage differentials and employment conditions are major
causes of migration and admits that these are the decisions of the individuals for income
maximization. Contrast to that the “‘New Economics of Migration’ approach focusses on the
larger units, typically family or household decisions, rather than individuals’ decisions as the
condition for migration. While the ‘Dual Labour Theory’ and the “World System Theory’
emphasize on the macro level forces aggregation such as the structural requirements of
modern industrial economies and natural consequences of economic globalization as the
causes of migration (Massey et al., 1993). None of these theories can explain the female
migration completely, rather they support the scenario partially (Oishi, 2002).

There have been numerous researches in the field of migration, and there is a general
agreement among the researchers that migration is a complex process. Situations created by
both the macro and micro level economic, social and catalytic factors make individual or a
group of people decide to migrate. Hence, the factors may depend on a country’s geo-political
location, destination countries, social structure, cultural attributes, political condition
(Siddiqui, 2004). For Bangladesh, five factors have been listed as the deciding factors in the
migration process of Bangladesh, which are: economic, environmental, social, demographic
and political (Martin et al., 2013). Several forms of climate conditions like flood, cyclone,
river erosion and so on act as important push factors for migration (Farhana, Rahman, &
Rahman, 2012; Ranjan, 2016).

In 2013, the male-female workforce composition in Bangladesh was 42.5 and 18.2 million
respectively. This pattern is common in both the rural and urban areas (Bangladesh Bureau of
Statistics, 2016). So, ‘what makes the female workforces’ share comparatively low both in
the home and abroad’ is a crucial question. Similarly, although both male and female share
almost same economic, environmental and political reality, what makes the male population
migrate more than their female counterpart? Different studies identified varied factors which
may affect both negatively and positively the male migration, but the existing literature
suggests that the social factors play the decisive role in the case of female migration. Ullah
(2007) finds 12 structural factors in his study which are largely affecting the female migration.
Among them, religion, education, and language capacity are the most important (Ullah, 2007).
Among various factors, the followings have been much discussed issues:

Socio-Cultural Practices

Since gender attributes are largely determined by the social and cultural values, the
migration decisions of the females vastly depend on them. Because of the flexible gender
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role, in the Philippines, Sri Lanka, and Thailand, a large number of female migration occurs
every year (Omelaneuk, 2005). On the contrary, the Bangladeshi patriarchal family patterns
make the migration decisions to come from the male members of the family. So in this context,
it is really difficult for a woman, especially who are unmarried, to go abroad to work at her
own will in spite of having her every potential to do good in abroad. However, the married
women enjoy a certain amount of decision making power. In a study, it was found that the
majority of the female migrants are above the age of 40 and married (Rahman, 2013).

Religion

According to Ullah (2007), religion is the most vital factor which creates hindrance in the
Bangladeshi women’s journey to the overseas. As the Muslim family prefers to keep their
female members in ‘purdah’, very often they are reluctant to let them go outside the border
(Ullah, 2007). But religion has not been an issue in female migration in other Muslim
countries such as Indonesia, which has a higher percentage of female migrants. In the year
2015, Indonesia’s female migrant’s percentage was 42% of the total migrants, whereas
Bangladesh had only 13% (UN Department of Economic and Social Affairs, 2016). This may
be the result of the more conservative version of religious practices in Bangladesh. As
Omelaneuk (2005) finds that the more religious or cultural restriction imposed upon the
female, the less emigration occurs. For example, in the Indian state Kerala, the proportion of
Muslim migrants are lowest comparing to the other sections of the society (Zachariah,
Mathew, & Rajan, 2001).

Education

Education is the most vital factor on the way to women empowerment. In order to equip
the women population to integrate into the development process of the country, education is
one of the most important factors (Villualluz, 2000). Literacy rate among the Bangladeshi
women is much lower compared to men and other countries’ females. The literacy rate is even
lower in rural areas of Bangladesh. In the year 2015, the overall literacy rate for both sexes
were 63.6%, where the male and female shares were 65.6% and 61.6% respectively. Among
them, the literacy rate of women in the rural area was 55.1%, whereas in the urban area it was
71.2% (Bangladesh Bureau of Statistics, 2016). So, it can be observed that the females of the
rural areas have the lowest literacy rate. Due to the poor education, the rural women have less
employment opportunity and have less knowledge of the changing world context. Moreover,
for the same reason, they have limited access to the information and little knowledge of the
contemporary world (Ullah, 2007). Apparently, the less educated group has fewer opportunity
to migrate overseas.

Government Migration Policy

In every country of the world, government policy plays a decisive role in encouraging or
discouraging the migration process. For Asian countries, this reality is much more visible, and
Sri Lanka is one of the major examples of this. In 1970, the government of Sri Lanka
formulated policy encouraging female migrants and took some pro-active initiatives
understanding the demand of the labour markets of the Gulf countries. As a result, by 1980s,
90% of its international labour force was female in the Gulf region (Siddiqui, Migration and
Gender in Asia, 2008). Contrast to that, the Bangladesh Government policy was very much
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unfavourable to the female migration, which subsequently leads to the poor female workforce
in the international labour markets and the present policy also has nothing encouraging for
female migration.

CHALLENGES FACED BY THE FEMALE MIGRANTS

Women face different sorts of problems in the migration process. According to Sijapati
(2015), the phases of problems can be divided into the following four categories:

Pre-migration Stage
Restrictive Social and Gender Norms

Like other Asian countries, in Bangladesh, the gender norms are very strict, and women
have very limited decision-making power. This results in difficulties for women who wish to
migrate resulting in lower female migration rate (UN Women, 2013). Oishi (2002) reports
that countries with higher levels of female autonomy in the household have higher rates of
female migration. So, women face difficulties in persuading the male members of their
families. This culture affects negatively on the female migration, as most of the time the males
are reluctant to let them go abroad.

Trafficking

Due to the limited access to information and illiteracy, women are vulnerable to the
trafficking. It is often found that the females are trafficked and being sold to the brothels in
both internal and external migration cases. Mostly in rural areas, females are offered lucrative
jobs with high salaries by brokers or middlemen, who are usually known to their families.
And, afterwards, they send the females to the bordering countries, who would end up working
in the sex industries. In the South Asia, Bangladesh and Nepal are the two most vulnerable
countries of origin, from where women and girls are trafficked to the bordering countries.
Every year around 10,000 to 20,000 women and girls are trafficked to India, Pakistan,
Bahrain, Kuwait and the United Arab Emirates from the other South Asian countries
(Rahaman, 2015).

High Cost of Migration

In spite of several formal instruments working in the migration process, around 55 to 60
percent recruitments take place through individual initiatives and personal connections
(Siddiqui, 2004). Very often these formalities are done via sub-agents or brokers, which result
in increased migration cost than usual causing several forms of harassments and distresses to
the migrants (Barakat, Hossain, & Haque, 2014). Since the females have limited options to
go abroad and less information, they become easy victims of these brokers and pay high
migration cost.
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Difficulties in Managing Migration Costs

As women in Bangladesh lack necessary access to the resources and opportunities, they
face difficulties in managing high migration cost (Caritus Internationalis, 2010). For this, they
borrow money from the NGOs or the ‘mahajans’ of their locality at high interests and becomes
indebted for the long term. Later, the lion's share of their earning is used to repay the debts
(Sijapati, 2015).

In the Transit

Due to the lack of communication skills and education, the female migrants very often
face difficulties during travelling, especially those who are not regular travellers, face
harassments and hostilities at the exit and entry points (Hear, Brubaker, & Bessa, 2009). If
the migrants are transported through the illegal channel, they become victims of physical
exploitations by the transporters, fellow male travellers or border security guards during travel
time (Jolly & Reeves, 2005).

At the Destination

Payments, Working Hours and Service Benefits

The complaints regarding payments of salary are the most common suffereing for almost
all the female migrants around the world. Even signing a contract does not gurantee them
about timely and proper payments from their employers (Siddiqui, 2008). The domestic
workers frequently suffer than the workers of the formal sectors. For the female workers,
working experiences in the Middle East are the worst than the experiences of other parts of
the world. According to a study, the Bangladeshi female migrants receive at least 20% less
salary to that was mentioned in the contract. They are also deprived of other job benefits such
as bonus incriments, overtime and holidays. The complains of the Bangladeshi garment
workers working in the UAE garment sector about the irreguar payments of ‘over time’ duties
they perform, is much common. Long working hours is another common complaint of the
female migrant workers. Heavy work for 15-20 hours in a row is not unusual among the
migrant workers of both domestic and formal sectors in the Middle East (Barakat & Ahasan,
2014).

Physical, Mental and Emotional Abuses

The Middle Eastern countries, especially the Saudi Arabia and the UAE have been the
popular destinations for the female workers. Around 30.28% of women workers work there
as domestic workers who are at the risk of physical and mental abuses mostly including rape,
confinement, poor wages or no wage. They suffer most as they have very limited scope to
contact outside (Barakat & Ahasan, 2014). Virtually the conditions of those migrants are like
slaves. They are reportedly beaten and sexually abused when they ask for their salaries. Other
countries like Thailand and Malaysia, where a considerable number of female workers go,
incidents of mental and physical abuses are also not very uncommon. In the Asian countries,
where very often the females are trafficked or illegally entered anyway, they are handed over
to the Police after being exploited and then kept in detained for illegal entry to the country
(Ranjan, 2016).
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Workplace Conditions

The skilled labours working abroad, enjoy much better conditions in the working
environment, but the working and living conditions of the majority of the semi-skilled and
unskilled workers are extremely poor. A section of the workers is accommodated within the
factory premises. They rent their own accommodation and live with other migrants from
Bangladesh. In a typical situation, a large group of people is accommodated in a small room,
with little or no privacy and the extremely unhygeinic environment. Most of the female
garment workers complained about the environment being intolerably hot to them. Very often
they are devoid of drinking water and sanitary facilities. Moreover, the conditions of their
working places are often very hazardous also. They work there with minimum security
measures (Siddiqui, 2004; 2008).

Re-integration

Social stigma is the main problems for returnee migrants. In spite of remarkable
contributions to both the family and the social level, the returnee female migrants are not
accepted very whole-heartedly by their families and societies. Most of the time they are
suspected and misjudged of their sexual misconduct and other sorts of criminal activities by
their families and friends. Very often they are kept detached from their children by their
husbands on the ground of protecting the children from being spoiled. Some studies reveal
that even the returned migrants who become a victim of sexual harassment abroad, confront
violence at the hands of hushands or in-laws upon coming back home (Sijapati, 2015). Apart
from this, the returnee female migrants find it almost impossible to have an easy access in the
society than their male colleagues (Migration Forum Asia, 2011).

CONCLUSION AND RECOMMENDATIONS

Although the female members comprise almost 50% of the total population of
Bangladesh, still the number of female migrants does not represent the real picture of women
participation. It is true that the women in Bangladesh have a very low voice not only in the
family decision making process but also in everywhere. Even though it is quiet surprising that
the participation of female in every sphere in Bangladesh is quiet encouraging. Even in some
services such as military, police, which is traditionally considered as male service, the
percentage of female participation is increasing there day by day at a good pace. In the case
of overseas migrtion, also the female number is increasing, but not in that way as it should
be. The female migration contributes to the significant development of the household, society
and the nation as a whole, but still, the issue has been less addressed by the government. In
order to encourage more female to migrate, proper initiatives should be taken by the
government. At the same time, the society also has to play a good role in this regard.

Considering the scenerio of the international female migration from Bangladesh the
following recommendations are made to improve the situation.

o Bangladesh Overseas Employment Policy (2006) and all other current existing laws are
not enough to address the female migration issues (Migration Forum Asia, 2011). So,
programs and legal amendments should be brought to address the complex issues,
especially the social factors relating to the female migrants.
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e Though the gender inequality has been removed from primary education with women’s
enrolments at 55% compared to 45% of their male counterparts, women’s enrolments in
the vocational and technical education still remain poor (Migration Forum Asia, 2011).
This is a major cause for the less number of females working under skilled migrants
criterion. In order to increase the skilled female migrant, the government should establish
more specialized training institutes and set priority to train the female migrants in order to
compete with other labour exporting countries like the Philippines, India, Indonesia, etc.

e [t has been found that the female migrants face severe problems with re-integration with
their families and societies. So, the government should take proper steps to establish an
appropriate mechanism for re-integration of the female workers such as awareness
building programs among the common people, especially in the rural areas to lessen the
existing negative views towards women employment.

e Bangladesh very recently signed Memorendum of Understanding (MoU) for sending
200,000 workers to Malaysia and Hong Kong by the year 2013, which will also include
female migrants (Bureau of Manpower Employment and Training, 2015). But it is
noteworthy that there is no reservation for female quotas in these treaties. So, in order to
decrease gender disparity, specific quota should be introduced for female, at least for a
certain period of time.

o Since female workers face very tough conditions while working overseas, the government
should initiate more MoUs, bilateral and multilateral agreements with the countries, which
are the major destinations for female workers.
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Abstract

Manufacturing solution like Enterprise Resources Planning (ERP) is designed for the
manufacturing organisation to streamline business operation by offering a suite of software
modules for business and process improvement. Literatures showed that the success rate of
the ERP projects was lesser than half because the ERP implementation process was rather
complex and related to the issues that were difficult to address like people, process and
methodology. There was not much specific finding on the relationship of the critical success
factors (CSFs) and strategic intervention on people, process, methodology, technology and
infrastructure as the best approaches. Hundreds of CSFs were identified however it was difficult
to find literatures on specific CSFs that were indicated as the “most critical success factors” to
address. In this paper, the authors employed content analysis on literatures to identify CSFs
of ERP implementation based on research articles published between years 2005-2016. The
constant comparative methodology was then used to harmonize the 332 identified CSFs to 90
CSFs. TRIZ perception mapping technique was then used to narrow down the search for the
“most critical CSFs”. The results showed the most critical CSFs of ERP implementation were
“benchmark implementation progress on clear milestone and performance metrics”, “project
champion”, “competence project team”, “ERP system capability” and “user acceptance”. The
research findings also showed TRIZ perception mapping could help to improve the quality of
the research output on CSFs studies.

Keywords: TRIZ Perception Mapping (PMap), Critical Success Factors (CSFs), Enterprise
Resources Planning (ERP) Implementation

INTRODUCTION

Enterprise Resources Planning (ERP) is the manufacturing solution that is used by the
manufacturing enterprise for business and process improvement. In an effort to remain
competitive, there has been an increasing need in organisations to connect the information
supplied by each department into a common entity (Nwankpa, 2015; Ram, Corkindale, & Wu,
2014). ERP systems are designed for the manufacturing organisation to address the problem
of information fragmentation as they integrate and streamline internal processes by providing
a suite of software modules that cover all functional areas of a business (Wei & Ma, 2014).
However, increasingly we hear of the failures of ERP implementations, or the complete
abandonment of the system (Elragal & Haddara, 2013; Poon & Yu, 2010). Resultantly, there
has been expanded research focusing on the implementation process and its critical success
factors (CSFs) (Al-Mashari, Al-Mudimigh, & Zairi, 2003; Amid, Moalagh, & Zare Ravasan,
2012; ljaz, Lodhi, & Irfan, 2014; Ngai, Law, & Wat, 2008a).

There are CSFs compilation, classification and taxonomy made available and they are
intended to be used as good reference guide for ERP projects implementation (Dezdar &
Sulaiman, 2009). CSFs shall enhance the probability of achieving higher success levels and,
resultantly in timesaving, cost savings, quality and efficiency in their ERP system
implementation (Finney & Corbett, 2007). However, the compilation of CSFs listing is
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typically long and there are not many specific findings on the relationship of the CSFs and its
strategic intervention on people, process and methodology as the best approaches. There was
none of the CSFs specifically indicated as the “most critical factors to address” (Ram &
Corkindale, 2014). Some of the CSFs case studies also found out there was no specific
resolution given to attend the CSFs (Saade & Nijher, 2016). This has resulted in raised of the
research question: “Out of so many CSFs identified through literatures, which CSFs are
the most critical ones and should be putting highest attention in ERP implementation? ”

This aim of this study was indented to find the answers for the research question in order
to identify the most critical CSFs of the ERP implementation that would be more
understandable and helpful to the practitioners in the industry. Our research work presented
in this paper entailed two methodologies: the first involved the literature review study on
CSFs; and the second related to the analysis and synthesis for the most critical CSFs. The
results of the findings on the most critical CSFs were summarized in the last section of the
article.

LITERATURE REVIEW

Researches in earlier 80’s had indicated CSFs were those few things that must go well
and must be given special and continual attention by a manager or an organisation to bring
about high performance to ensure success (Boynton & Zmud, 1986). CSFs definition by
Rorster & Rockart was “the limited number of areas in which results, if they are satisfactory,
will ensure competitive performance for the organisation” (Forster & Rockart, 1989). For a
management team, a CSF processed a clear, explicit, and shared understanding of the
organisation's business environment and the actions which were necessary (Forster &
Rockart, 1989). The CSFs concept promised a systematic way of identifying the key areas, or
signposts, that required the constant and careful attention of management in order to achieve
performance goals (Ram & Corkindale, 2014).

The success rate of the ERP system implementation was low even though companies did
not show the failure of their implementation. The literatures showed there were different
factors influence either positively or negatively on the successful implementation of the ERP,
and CSFs were the reasons that determined the successful implementation (ljaz et al., 2014;
Rajan & Baral, 2015). There were 3 stages of ERP implementation as indicated: pre-
implementation, implementation and post-implementation and the CSFs occurred in all
implementation phase stated above (ljaz et al., 2014). ERP solution implementation was
complex and hence CFSs system processes were related to system selection process, project
management process, implementation strategy, and success measure process (Bansal &
Agarwal, 2015). Since the ERP system was used by the end users, CSFs were associated with
users, project team, top management, consultants and vendors (Lech, 2016). Different set of
CSFs could be categorized under different classification to suite ERP projects lifecycle for
different industry either SMEs or large organisation, CSFs taxonomy were compiled the for
ease of reference and providing good guideline for practitioners (Dezdar & Sulaiman, 2009)

A comprehensive search through the relevant literatures for the past 12 years ranging from
2005 to 2016 for the articles from journals and conference proceedings found numbers of
research articles that discussing on CSFs compilation, classification and taxonomy. Research
conducted by Finney & Corbett (2007) over hundreds of journals using key terms search
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identified 45 CSFs articles. CSF constructs were then identified using content analysis
methodology and inductive coding technique to identify 9 strategic CSFs and 17 tactical CSFs
with total of 26 CSFs (Finney & Corbett, 2007). Ngai et al. (2008) conducted similar search
for relevant literatures for 10 countries/regions and identified 18 CSFs from the 48 related
articles, and ‘top management support’ and ‘training and education’ were found the most
frequently cited as the critical factors (Ngai, Law, & Wat, 2008b). Dezhar and Sulaiman
(2009) reviewed 95 articles and identified 17 taxonomy of CSFs through the literature review
(Dezdar & Sulaiman, 2009). Ahmad et al (2013) presented the results of a study to identify
and analyse the interrelationships of the critical issues involved in the implementation of ERP
in small and medium sized enterprises (SMEs) (Ahmad & Pinedo Cuenca, 2013). In their
findings, the CSFs were mainly contributed by 18 organisation factors, 2 neutral factors, and
12 operational factors with total of 33 CSFs. Ram and Corkindal (2014) search through 236
articles and found out 15 CSFs for the post implementation that associated with post-
implementation performance improvements. Their study showed that still remained many
proposed CSFs that needed to be robustly empirically tested for their actual influence on some
aspect of ERP success (Ram, Corkindale, & Wu, 2013). Saade and Nijher (2016) searched for
37 case studies and extracted 64 CSFs from literature and subsequent detailed analysis found
a total of 22 factors that were distinct. The proposed CSFs can be used by practitioners in five
ways: assess implementation of an ERP; ex-ante assessment; comparative analysis with other
implementation experiences; utilize CSFs from model as part of key performance indicators;
and utilize the model to establish a concise strategy to project management process for the
ERP implementation (Saade & Nijher, 2016).

Table 1. Literature Review Papers on CSFs

Authors R. Saade, J.Ram, M.Ahmad. S.Dezdar, E’Eg\?\; S.Finney,
H. Nijher D.Corkindale R.Pinedo A.Sulaiman F. Wat’ M.Corbett

Year Published 2016 2014 2013 2009 2008 2007

gi:;em'c'es Year | 1999.2013 | 1998-2010 | 1999-2013 | 1999-2008 | 2006-2007 | 1983-2000

Number of CSFs

Related Articles 341 236 50 95 48 45

Number of CSFs 64 46 33 54 80 55

Identified

Number of Distinct

CSFEs 22 15 10 17 18 26

The authors of this paper hardly discovered the most critical CSFs indicated specifically
from all literatures mentioned above. However, the articles had provided a good source of
“raw CSFs” because the respective articles compiled the CSFs from the search on thousands
of articles from journals, thesis and other form of publications. With regards to all the
literature findings, the final results presented were merely CSFs taxonomy or categorization
as distinct CSFs. In this research, the authors of this paper did not use the distinct CSFs but
instead using the “raw” identified CSFs for analysis.
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RESEARCH METHODOLOGY

The research approach and research methodology of this research is illustrated in Figure
1 below.

Literature CSFs CSFs
Research Review for CSFs Harmonization Relationship
Approach Collection building

Research Content Constant Perzzlpiion
Methodology Analysis Comparative Mapping

Figure 1. Research Approach and Research Methodology

CSFs collection and harmonization

This study was indented to find out the most critical CSFs for the ERP implementation.
Given that the purpose of this study was to achieve a depth of understanding of the various
CSFs already identified by other researchers, “content analysis” was a proper analysis
approach. Patton (1990) declared that content analysis was the process of “identifying, coding
and categorizing” the primary pattern in the data; and Cavana et al. (2001) suggested the
similar for conducting “content analysis” using the “constant comparative method” (Dezdar
& Sulaiman, 2009). Content analysis was employed in this research where researchers
performed the theme coding manually and highlighted each theme as CSF as it occurred in
the raw data being perused. In this research, the 332 identified CSFs were used instead of the
distinct CSFs because those identified CSFs were considered “raw’ CSFs.

The following steps were used to analyse the CSFs in the published articles. The first step
of content analysis was “data collection” that needs to determine which CSFs words or phrases
will be selected as themes and the search was within the compiled related CSFs from the
literatures. The second step was “open coding” where the raw data was coded to theme that
allows first attempt of compressing the mass of data into categories. This stage of the coding
process involved determining whether to code for a specific pre-determined set of CSFs or to
permit for a more interactive coding approach. In this part of the analysis, emphasis was
placed on the words or phrase themselves and not on the meaning of the words. The third step
was “axial coding” that needed to work around the central axis of the CSFs until where it was
necessary to decide whether CSFs were to be coded exactly as they appeared, or if they could
be recorded in some changed to achieve the level of generalization. The forth step was
“selective coding” that needed to look for facts that illustrated or justified CSFs and then made
a comparison and identifies contrasts between sub CSFs and CSFs to allow the researchers to
investigate the relationships across categories. The end of this process would produce a list of
harmonized CSFs to be used in next step to search for the most critical CSFs using TRIZ
perception mapping.
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TRIZ Perception Mapping (PMap)

The roots of the perception Mapping tool derives from the work on ‘flow-scaping’ done
by Edward de Bono (Bono, 1995). The tool is a simple yet powerful way of making sense of
the relationships between the different attributes of problem (Mann, 2004). Perception
Mapping technique offers a systematic approach to manage the emotional and perceptual
complexities present in business problem situations involving people. The tool uses the way
human brain works in order to develop the lists of our perceptions about the situation under
evaluation, and then progresses to examine how each of these connects to the others.
(Nagendra & Prakasan, 2007)

The first step to do in TRIZ perception mapping was to identify and listing down and the
identified CSFs as possible most critical CSFs from the content analysis. The most possible
critical CSFs were then tabulated and indexed with a running number as illustrated in Table
2. The next process was building the relation of the potential critical CSFs by pairing them.
By starting from the first CSF in the list, ask the question “what this will lead to?”” and looked
for the most possible of another potential CSF, then indicated the “lead to” CSF number at
the end column in the table. The process continued with the second CSF and decided what it
will lead to another potential CSF. The “lead to” CSF could be any other CSFs or same as the
previous step. The process continued until the last potential CSF in the table list. All potential
critical CSFs must have a “lead to” pair in the “lead-to” table, as illustrated in Figure 2.

Table 2. Perception Mapping Lead-To Table
CSF# CSF Description LEAD TO
CSF#1
CSF#2
CSF#3
CSF#4
CSF#5
CSF#6
CSF#7
CSF#8
CSF#9
CSF#10
CSF#11
CSF#12

QTN PN
SlIEB|o|o|~|o|u|s|w|nv|-
= =
ook |Blo|e|u5|k|~|w(n

Since it was difficult to visualize the linkages between each of the most possible critical
CSFs, next step was to perform a graphical perception mapping by drawing each CSF with an
arrow sign for each “lead to” pairs. The resulting perception map showed a system map of
one attribute-pair leads to another, leads to another and so on until one led back to the initial
pair. The process was continued until the last CSF was drawn in the perception map. Figure
3 illustrates the graphical view of the CSFs analysis with perception mapping for Table 2.
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),

Figure 2. Graphical Perception Mapping of CSFs

There were 2 significant points to be observed in the perception map. Firstly, the system
in map might contain at least one closed loop and all these closed-loops were significant (item
#1, #2, #3, #4 in Figure 2). Secondly, there were possibilities that several root cause pairs of
the “lead-to” could be pointing to a same connection point in the perception map, these were
called the “collector points”, as indicated as item #1, #6, #10 in Figure 2. Those CSFs
collector points would be the most possible critical CSFs that we were searching for.
Collector points could be the potential most critical CSFs as the other CSFs were merely
perception and ultimately lead to the most critical CSFs (Yeoh, 2014).

DATA COLLECTION, ANALYSIS AND RESULTS
Data collection

The data collection was based on the journal articles that focused on the CSFs compilation
through literature reviews. The research papers that searched through were the research
articles published from 2005 to 2016. After the detail reviews, the chosen articles were
publication from S.Finney & M.Corbett (2007) (Finney & Corbett, 2007), E.Ngai, and C.Law
& Wat (2008) (Ngai et al., 2008b), S.Dezdar & A.Sulaiman (2009) (Dezdar & Sulaiman,
2009), M.Ahmad & R.Pinedo (2013) (Ahmad & Pinedo Cuenca, 2013), J.Ram et al. (2013)
(Ram et al., 2013), and R. Saade & H. Nijher (2016) (Saade & Nijher, 2016). Total of 332
CSFs were identified in the first stage of data collection.

Data analysis

With the collected raw “CSFs”, constant comparison analysis was performed. After
details analysis and harmonization, a total of 90 CSFs were harmonized as listed in Table 3.

Table 3. Perception Mapping Table of CSFs
NO Critical Success Factors Lead NO Critical Success Factors Lead
(CSFs) To (CSFs) To

1 Appropriate business and IT 4 46 Managing consultants 56
legacy systems

2 Business plan/vision/ 1 a7 Staff retention 38
goals/justification

3 Justify the project based upon 27 48 Full-time team members 16
factors of cost and economic
scale

4 Business process/rules are well 10 49 Employee/personnel relations 55
understood

5 Business process reengineering 26 50 Sparing use of consultants 37

6 Minimal customization 59 51 ERP vendor 52
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NO Critical Success Factors Lead NO Critical Success Factors Lead
(CSFs) To (CSFs) To
7 Change management culture 87 52 Vendor-customer partnerships 54
and programme
8 Change management 5 53 Use of vendors’ customization 6
tools
9 User involvement 76 54 Vendor support 51
10 Organisational culture and 12 55 Kept suppliers/customers 60
political structures informed
11 Commitment to change 8 56 Monitoring and evaluation of 57
performance
12 Understanding corporate culture 7 57 Benchmarked implementation 3
progress against clear
milestones or performance
metrics
13 Re-train IT workforce in new 40 58 Focused performance measures 59
skills
14 Training and education 13 59 Client acceptance 60
15 Developed clear education and 14 60 Monitoring and feedback 57
training strategy
16 Education on new business 33 61 Organisational characteristics 62
process
17 Communication 18 62 Had technology/infrastructure in 58
place
18 Inter-departmental 20 63 Organisational experience of IT 42
communication or organisational change
projects of a similar scale
19 Communicated regularly with all 66 64 Company-wide commitment 61
who would be affected
20 Open and honest 19 65 Implementation of ERP was not 64
communication due to competitive pressure
21 Data management 22 66 Project champion 56
22 Data analysis and conversion 23 67 Project management 68
23 Data accuracy 24 68 Clear and defined project plan 73
(goals, objectives, strategy,
scope, schedule) Smaller scope
24 Data quality control 21 69 Avoid scope creep 71
25 ERP strategy and 34 70 Implementation costs 72
implementation methodology
26 Regard as a technological, 39 71 Realistic deadlines for 70
business, and organisational implementation are set
project
27 Alignment between business 2 72 Realistic expectations with 57
strategy and IT strategy regard to ROI and reduced IT/IS
costs exist
28 Begin process changes first 29 73 Management of expectations 69
29 Strategic alignment of exercise 57 74 Total-quality management 75
30 ERP is treated as a programme 25 75 Interdepartmental cooperation 9
not a project
31 Phased vs. Big Bang 32 76 Dedicated resources 48
32 Use accelerated implementation 28 77 “To-be concept” as project 86
strategy guideline
33 Deep understanding of the key 66 78 Knowledge management 15
issues relating to ERP
implementations
34 Select a good methodology 31 79 Managing conflicts in ERP 66
projects
35 Careful selection of appropriate 36 80 Clear and simple project 39
package organisation
36 Suitability of software and 82 81 Software development, testing, 83
hardware and troubleshooting
37 Decision-making process/style 60 82 Defining the choices of 83
architecture
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NO Critical Success Factors Lead NO Critical Success Factors Lead
(CSFs) To (CSFs) To
38 ERP teamwork and composition 40 83 System Integration 23
(Personnel)
39 Steering committee 44 84 Software configuration 81
40 Project team competence 63 85 Troubleshooting 84
41 Empowered decision makers 66 86 Functional requirements are 35

clearly defined before selecting
an ERP product Perceived

complexity
42 Selecting the right employees 45 87 Top management support 5
43 Employee morale (incentives) 47 88 Fit between ERP and 84
business/process
44 Business and technical 40 89 National culture 90
knowledge of team members
and consultants
45 Balanced or cross-functional 41 90 Country-related functional 10
implementation team requirements

The next stage of data analysis was to perform perception mapping to find out the most
critical CSFs. These activities were carried out together with 3 industry experts. The first
expert was a solutions consultant (IExp#1) with over 20 years of experience in implementing
enterprise solutions including ERP, Product Lifecycle Management (PLM), turnkey ICT
software development and ICT system infrastructure. The second expert was a Project
Manager (IExp#2) with 12 years of experience in engineering solution implementation in
CAD/CAM, ERP and PLM implementation for the manufacturing companies. The third
expert was an industry consultant (IExp#3) from a government agency that having 15 years
of experience in providing solution advisory and consultancy in product and process
innovation to the local manufacturing enterprises. He has experience in conducting training
on Manufacturing Management Course at university and industry. These industry experts
were fully involved in the processing of perception mapping and had provided unbiased
opinions and expert views to make the “lead to” decision. When there was different opinion
occurred, the team would discuss and brainstorm for the best lead-to CSF decisions. The
outcome of this exercise provided full lead-to results as shown in Table 3.

The graphical perception mapping was then produced and as indicated in Figure 3 below.
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Figure 3. Graphical Perception Mapping of CSFs

Results

Referring to the graphical perception mapping in Figure 3, there are 3 closed-loops and 9
collector points are identified. The first closed-loop is the largest closed-loop, centring to
CSF#57 (red colour) with 5 connecting joints, then CSF#60 and CSF#66 (brown colour) with
4 connecting joints, and CSF#56 (yellow colour) with connecting 3 joints. Nearby there is
CSF#59 that leading to CSF#60.

The second closed-loop consists of CSF#21, CSF#22, CSF#23 and CSF#24; and
connecting to CSF#83. CSF#83 and CSF84 (yellow colour) are collector points that come
with 3 connecting joints respectively.

The third closed-loop is a small closed-loop consists of CSF#51, CSF#52 and CSF#54
that all linked together in a closed circle. There is no collector point found in this loop.

The ranking of the most critical CSFs shall be determined from the CSFs that come with
most connection points found in the graphical perception mapping. Hence, the most critical
CSFs discovered in this research are:-

(i) CSF#57 Benchmarked implementation progress against clear milestones or
performance metrics

(i) CSF#66 Project Champion

(iii) CSF#40 Project Team Competence

(iv) CSF#56 Monitoring and evaluation of performance

(v) CSF#60 Monitoring and feedback

(vi) CSF#59 Client acceptance

(vii) CSF#84 Software configuration,
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(viii) CSF#83 System integration
(ix) CSF#23 Data accuracy

DISCUSSION

For first closed-loop, the graphical perception mapping that comes with full descriptive
information is shown in Figure 4 below:

#6 Minimal #55 Keptsuppliers #29 Strategic #72 Realisticexpectations
customization /customers alignment of with regard to ROl and
informed exercise reduced IT/IS cost exist
A \ 4 l
. . #3 Justify the project
#59 Client A #60 Monitoring based upon factors of
Acceptance > and feedback cost and economic
scale
| !
#58 Focused #37 Decision- #56 Monitoringand #46 managing
performance making evaluation of performance [¢—| consultant
process/style

i

#33 Deep understanding #66 Projectchampion #41 Empowered
of the keyissuesrelating < decision makers

T

#19 Communicated
regularly with all wo
would be afected

Figure 4. Perception Mapping of First Closed-loop

Referring to Figure 4, CSF#57 is the most critical CSF because it is the central for the
other CSFs that leading to. Yeoh (2014) has indicated the central of the root cause will have
the most connecting joints because that’s the cause of the problems are leading to (Yeoh,
2014). With respect to that, IExp#1 and IExp#2 supported that fact that it is very crucial to
always benchmark the implementation progress against the clear milestone and performance
metrics, because that shall be the measuring point whether the project is successfully
completed and achieving the desired performance and productivity. This is aligned to Boynton
& Zmud (1986) indicated that the critical things that must go well and must be given special
and continual attention from a manager or an organisation to benchmark against high
performance to ensure implementation success (Boynton & Zmud, 1986). It is critical to pay
high attention to benchmarking to the performance metric and milestone as that’s the measure
to avoid the project cost overrun and ensure it can bring high return of the investment (ROI)
with the desired results.

CSF#66 is critical because IExp#1, IExp#2 and IExp#3 fully supported the fact to appoint
a project champion in position to carry out the ERP project implementation is very critical.
Project champion should have deep understanding on the key issues related to the project
requirements. Project champion should be empowered to make-decision (CSF#41) and having
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ability to communicated with all level of people in the project (CSF#19). The finding of
criticality to have a Project Champion is align to the findings by (Yeh & Xu (2013) that
indicated choosing the right full time project manager, training of personnel, and the presence
of a champion could be related to project success (Yeh & Xu, 2013)

CSF#56 shows criticality in monitoring and evaluation the performance of the project
implementation is crucial and it shall be the responsibility of the project champion (CSF#66)
and consultant (CSF#46). This is matching to the research findings by Trkman (2010) that
technology-task should monitor to fit between IT and business processes for the
standardization of processes, information, automation, training and empowerment of
employees (Trkman, 2010).

CSF#60 indicates another aspect of monitoring and feedback on the system users and
suppliers. Continue monitoring and feedback from all related party shall facilitate decision-
making process and to determine the better action to be adopted for improvement. With
respect to this, the fact supported by Tsai et al. (2011) who had conducted investigation of the
impacts of internal/external facilitators on the project success of ERP. The results reveal a
significant causal relationship by monitoring system providers, implementation consultants
and project team and users (Tsai et al., 2011).

CSF#59 shows the criticality to have the client acceptance on the system. Both IExp#1
and IExp#2 pointed out it is always a challenge to get user acceptance and sign-off the system.
With regards to this, user must “buy-in” and accepting the fact that the system has helped
them to increase their productivity. Rajan & Baral (2015) claimed that in order to achieve this
there are many factors including the computer self-efficacy, getting organisational support,
giving them training will have a positive influence on ERP usage which in turn has significant
influence on panoptic empowerment and individual performance (Rajan & Baral, 2015).

This group of CSF#57, CSF#66, CSF#56, CSF#60, CSF#50 are very much related to the
organisation internal issues that related to people, monitoring project and implementation
methodology.

#13 Re-trainIT
workforce in new

skills
. #63 Organizational
#38 ERP teamyvork #40 Project Team experience of ITor
and composition competence

organizational change

(Personnel) projects of a similarscale

#44 Businessand technical
knowledge of team
members and consultants

Figure 5. Perception Mapping on Project Team Competence
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In Figure 5, it shows that CSF#40 (project team competence) resides in the first big
closed-loop. CSF#40 is the collector points from CSF#38 (ERP teamwork and composition),
CSF#13 (re-train IT workforce in new skills) and CSF#44 (business and technical knowledge
of team members and consultant). It has indicated that the project team competence can lead
to organisation change through the experience gained. Empirical study from Kerimoglu et al
(2008) did reveal that organisational adoption can only be accomplished if the satisfaction
with the ERP system was achieved by competency and flexibility of the technology along
with the special efforts of project management during project implementation (Kerimoglu,
Basoglu, & Daim, 2008). With regards to this, both IExp#1 and IExp#2 shared their past
experiences that it is critical to form a competent project team and impart the team with the
relevant industry knowledge and further trained them with the software usage skills. If this is
carried out properly, it would be able to help to execute the project implementation
successfully.

#88 Fit between #82 Definingthe #22 Data
ERP and business/ choice of analysisand
process archecture conversion
#81 Software
development,
#84 Software testingand #83 System #23 Data #21 Data
configuration trouble- integration accuracy management
shooting
#85 troubleshooting #24 Data
quality control

Figure 6. Perception Mapping on Second Closed-loop

Figure 6 shows another separate group of CSFs showing 3 collector points on CSF#84,
CSF#83 and CSF#23. It is interesting that the perception mapping on CSF#83 lead-to a
closed-loop of CSF#23, CSF#24, CSF#21 and CSF#22. This group of CSFs is mostly ERP
technology functions that related to the capability of the ERP system, the flexibility of the
system and the integration need to link the ERP system to other system. Similar results were
presented by Kerimoglu (2008) that all of these factors are determined at the very beginning
of the project when the ERP product is being selected by the organisation (Kerimoglu et al.,
2008). CSF#84 shows the need to tune the system to match to the business processes
requirement for the organisation. CSF#83 indicates the need to integrate the system with the
other related enterprise solution or system. Either the system is having configuration or
integration, CSF#23 reveals it is critical to ensure the Data Accuracy because the usefulness
of the system rely on the ability to generate the accurate reports to the management for
decision making. IExp#3 indicated organisations always try to find the most suitable ERP
packages in the market through details requirement study, and system demonstration were just
to ensure there is a perfect match between the ERP system and their specific business industry
and requirements. ERP system selection is difficult especially the organisation business
operation and process is very complex and dynamic (Aslan, Stevenson, & Hendry, 2015).

A PMap loop can be considered a vicious cycle especially when one root cause worsen,
it leads to another root cause to worsen too, which the results in a spiral down to chaos (Yeoh,
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2014). Therefore, the CSF#23 Data accuracy loop may cause chaotic if the ERP system is
not able to provide good quality of data and the proper data management.

Finally, there is a small closed-loop of CSF#51 (ERP vendor), CSF#52 (Vendor-customer
partnerships) and CSF#54 (Vendor support) reside independently outside the two main
circles. Even though there is no collector point in this closed-loop, whole closed-loop may
consider as a critical factor too. This could be explained the ERP vendor could be outside the
organisation but they are the external entity that could affect the ERP implementation success.
If an organisation selects an inadequate ERP to fit their needs, the project will most likely
destine to fail. Research and practice have provided several cases of ERP project failures
because of a faulty selection process (Haddara, 2014). Therefore, the supplier selection
criteria shall include their market position, training given by the supplier and the technical
support and experience because the supplier service quality is critical to the project success
(Tsai, Lee, Shen, & Lin, 2012).

CONCLUSIONS

The initial research in this study has given a good overview about the CSFs, CSFs
taxonomy, CSFs categories and its classifications. This research has achieved its objective
that identified 9 most critical CSFs from the 90 shortlisted CSFs candidates filtered through
the literature reviews. The first phase of the research compiled the CSFs through literature
review on the articles that had searched hundreds of researches articles on CSFs from research
publications. This has given 332 raw CSFs and had provided sufficient sampling of data for
analysis. The subsequent harmonization using constant comparative methodology had filtered
down to 90 CSFs for further investigation. The second phase of the research using TRIZ
Perception mapping had allowed the study on the relationship of the CSFs that could further
helping us to narrow down the search for the most critical CSFs.

Based on the outcome of the study, the 9 most critical CSFs can be further consolidated
to 5 most critical CSFs as followings. This shall answer the research question of this research.

#1 Benchmark implementation progress on clear milestone and performance metrics
— A close monitoring of performance review and evaluation on ERP systems
implementation can in turn lead to the achievement of all the business desired goal and
objectives.

#2 Project Champion — appoint a dedicated project champion to lead the ERP
implementation. Project champion should have deep understanding of operation of the
organisation and the key issues related to the project requirements. Project champion
shall be empowered to make-decision and have ability to communicate with all level of
people. Project champion shall conduct regular evaluation and monitoring the
performance.

#3 Competence project team — setup of competence project team can lead to the success
of ERP implementation that can be resulted organisation change. Hence the project team
shall consist of a pool of competent members that has been given sufficient training and
knowledge transfer to implement the ERP software.

#4 User Acceptance — End user must “buy-in” to accepting the system and “hands-on” to
use the system to improve their productivity. Project team shall continue to monitor their
satisfaction level and give positive influence on the usage to the others.
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#5 ERP System Capability — try to get a right and perfect match for the most suitable ERP
system. The ERP system shall be easy to learn up, easy to configure, tune or customize
to bridge-up the business requirement gap, and to generate accurate reports for decision-
making. Select a vendor with track records to provide a capable system to suite the
organisation is very crucial.

The limitations of this study comprise the difficulty to conduct generalizations on the
CSFs compiled from the literature articles and the process of making decision on the CSF
lead-to in perception mapping. Therefore, the industry experts were invited to participate in
the data analysis in order to get some expert views in the decision making process.

The novelty of this research is using TRIZ perception mapping is new in CSFs study and
this research shows the methodology could help to narrowing down the search to improve the
quality of the search output for CSFs in ERP implementation. The approach can be used for
the researches that come with similar requirements in future.
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Abstract

Purpose of this research is to investigate the problem-solving process between selected
automotive first-tier suppliers and its carmaker. The investigation is to determine the
differentiation between problem solving process managed by automotive manufacturer and the
A3 Methodology problem solving process practiced by Japanese manufacturing practitioner.
The research areas are focus on the requirements of control of non-conformance product
(hereafter known as defect) as stated in 1ISO 9001 Quality Management System (hereafter
known as QMS) requirements and problem-solving approach between first-tier suppliers and
its carmaker, and the A3 Methodology which contains six steps of problem solving process.
There were ten tier-1 suppliers and one Malaysian carmaker located in Rawang are selected
in this investigation. The data were collected from the carmaker’s defect claim reports and tier-
1 suppliers’ corrective action reports. The analysis was conducted to define the process of
managing defect in carmaker organisation and determine the process of problem solving in
tier-1 supplier organisation based on the defect claim reports received from carmaker. The
research found (i) the carmaker and its tier-1 suppliers were managing the defect according to
ISO 9001 QMS requirement, (ii) the problem-solving process between automotive
manufacturers and A3 Methodology have differences and similarities. The other findings are
discussed as an opportunity for improvement among industrial practitioners. As a conclusion,
the implementation problem solving process have different approach between Malaysian
manufacturer and Japanese practitioners.

Keyword - Problem solving process, A3 Methodology, Root Cause Analysis (RCA), Containment
Action, Corrective action

QUALITY OF MALAYSIAN CARMAKER

The revolution in Malaysia automotive industry has changed the consumer perception on
the quality of the product made by carmakers. The competition among carmakers gives more
options to consumer either to retain the car brand or change to the other car brand. Thus, the
carmaker should take immediate action if consumer facing unpleasant experience especially
repetitive car defects to prevent it from scattering around mainly through social media. For
the carmaker which has less defect or problem experience faced by consumer would have
advantage to convince the consumer to remain with the car brand. There is study made by J.D
Power Asia Pacific on the measures of the problems experienced by new-car owners during
the first two to six months of ownership. The study is called as Initial Quality Study (in
following sections will be written as 1QS).

The 1QS by J.D. Power Asia Pacific on car brands in Malaysia since year 2002 is to
examine more than 200 problem symptoms covering eight categories: car exterior; driving
experience; features/ controls/ displays; audio/ entertainment/ navigation; seats; HVAC; car
interior; and engine/ transmission. All problems are summarized as the number of problems
per 100 vehicles (PP100). Lower PP100 scores indicate a lower rate of problem incidence
and, therefore, higher initial quality. The 1QS result between two Malaysian car brands from
year 2005 and 2016 is shown in Figure 1.
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Figure 1. IQS result of two Malaysian car brands from 2005 to 2016

From the Figure 1 above, Malaysian carmaker Brand X shows the level of it quality is
below than the average 1QS score in year 2005. It is mean the quality of Brand X is better than
other car brand in the market. While in year 2010, Brand Y has shortlisted together with Brand
X which both brands show good quality compared to the average 1QS score. In 2015 and
2016, Brand X and Brand Y shows better score compared to the average 1QS score and the
average 1QS score is getting smaller compared to 2005. It shows the level of Malaysian car
quality is improving even though there were some defects or problem occurred after consumer
purchased the car. How the Malaysian carmaker Brand X improve the level of its quality in
line with the average score of 1QS?

Based on this phenomenon, the formal research to investigate the factors that make Brand
X problem solving process succeed is essential for industrial practitioners or other scholars
even though the story have been discussed among Malaysia since last ten years ago.
Generally, the defects found are coming from the carmaker or its suppliers manufacturing
process. In following section, the automotive manufacturing process and its defects is
explained.
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Figure 2. Automotive Supply Chain System

The automotive manufacturing process consists of the supply chain system and the
production system in carmaker organisation. The automotive supply chain system comprises
of carmaker, suppliers and material provider. The system is designed to ensure the carmaker
requirements and specification are flowing down to all suppliers and material providers and
control the parts supply to carmaker from suppliers. Figure 2 shows the generic automotive
supply chain system. In this automotive supply chain system, all suppliers and material
providers are bonded with the contract provided by carmaker. The purpose of the supply chain
contract is to ensure the suppliers deliver the purchased parts or component according to
carmaker requirements and plan.

According to 1SO 9001 requirements, any organisation or companies should establish and
implement the inspection or other activities necessary for ensuring that purchased parts meets
specified purchase requirements. In this case, carmaker and its supplier should have a process
to assure the quality of parts fit to use for car production. In the following sub-section, the
process of car production is explained.
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Figure 3. Car production system

Figure 3 above shows the car production system obtained from carmaker Brand X in last
factory visit. The car production in carmaker begin with metal sheet forming and followed by
welding process to build a car body. The quality of car body is determined by the accuracy of
assembly process and appearance of the metal sheet after forming process. The process
treatment and painting of car body is the subsequent of automotive production process in
carmaker facilities. The paint process parameter, colour matching, paint peel and other surface
control items are the quality requirements need to be conform to the product specification.
There are other important criteria in treatment and painting process, it is called sealant
application. The purpose of sealant application is to conform the Noise, Vibration and
Hazardous (in following sections will be written as NVH) level meets the product
requirements. The installation process of interior, chassis, harness and engine management
system parts are the last process of car production prior final inspection by quality inspectors.

The discrepancy of product or process from the specification or requirements can create
defects on the product and cause production stoppage. When there are high percentage of
defects occurred in manufacturing or production processes, managing defect is crucial to
ensure the defect would not disseminate to the following processes.

Product Defect in Manufacturing Process

Table 1. Type of Manufacturing Process Defects

Manufacturing Process Type of Defective Product
Plastic Injection Moulding White mark, Shrinkage, Short shot, Dimension error
Metal pressing Burr, Seizure, Scratch, Wrinkle, Dimension error
Welding Nut weld miss, pin hole, weld crack, detached
Assembly Part missing, part malfunction, appearance defect, misprocess

(Source: A Texthook of Manufacturing Technology: Manufacturing Processes, R.K Rajput 2007)

In manufacturing processes, ‘defect’ is one of the threats that leads to poor business
performance in term of quality, cost and delivery. According to R. Rajput (2007), the product
defect depends on the type of manufacturing processes as shown in Table 1. Thus, the
respective suppliers should take appropriate action to eliminate the defects and prevent
recurrence. In many cases, defective products are caused by ‘mistakes’ and there are several
types of mistake that frequently happened; (i) omitted process (ii) processing mistake (iii)
mistake in setting up workpiece, (iv) missing part (v) wrong part (vi) processing the wrong
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workpiece (vii) mis-operation (viii) adjustment mistake (ix) equipment not set up properly,
and (x) tools and jigs improperly prepared (C. M. Hinckley 2003).

In the event of defect out flow from supplier to carmaker or from carmaker to consumer,
the investigation of the root cause of the problem and implementation of corrective action is
required. According to 1ISO 9001 Quality Management System Requirements — Section 8.3
Control of non-conformance product (includes defective product), the organisation shall
ensure that product which does not conform to product requirements is identified and
controlled to prevent its unintended use or delivery. The elaboration of 1ISO 9001 Quality
Management System (in following sections will be written as QMS) Requirements — Section
8.3 Control of non-conformance product is written in following sub-section.

ISO 9001 Quality Management System Requirements — Section 8.3 Control of
Non-Conformance Product

ISO 9001 QMS Requirements for any organisation which produce the products or
services. The Section 8.3 Control of non-conformance product (includes defective product)
required a documented procedure to define the authorities and responsibilities to control and
dealing with non-conforming product by one or more of the following ways:

i by taking action to eliminate the defects;

The company or organisation should identify the affected production batch and
contain the defective product. If any escapement to carmaker or consumer, the
company should inform in proper manner to fix the problem. The company is
responsible to analyse the root cause of the defects and establish corrective action
to eliminate the problem.

ii. by authorizing its use, release or acceptance under concession by a relevant
authority (includes carmaker);
The company or organisation should establish a team (also known as Material
Review Board, MRB Committee) to review and provide the disposition of the
defects through concession to accept the condition of defect with carmaker or
authorize body approval.

iii. by acting to preclude its original intended use;

If the defect can affect to the consumer safety or product functionality, the
company should scrap it to avoid unintended use in future.

Based on the guidance given by ISO 9001, the supplier and carmaker should have an
agreement to manage the defects or problem by establishing standard problem-solving process
or procedure which includes all aspects. The following section is explained the elements of
problem solving process from the perspective of Total Quality Management (TQM).

PROBLEM SOLVING PROCESS

The result of poor control leads to delivery of defective product to customers. The
establishment of manufacturing process control plan before the start of production is
important to suppliers to define the appropriate process control method and re-action plan.
Re-action plan means action to be taken if product or process cannot be controlled. In case



MCRJ Special Issue Vol. 1 | No. 1| 2017 161

of defective product discovered, the suppliers need to re-act and use the right quality tools and
techniques to eliminate the defect phenomenon (Saux, 2006).

Problem Solving Process Flow

Problem found Root Cause > Corrective Problem eliminated
by carmaker Analysis Action by supplier

Source: This research
Figure 4. Problem Solving Process Flow

With respect to problem solving process as shown in Figure 4, response to the defective
product is most important for containment action. Containment action is defined as immediate
action to address the phenomenon of defective product. Containment action taken must be
dedicated, short-term, extraordinary and remain until effective corrective action implemented
(Dan R, 2013). In the problem-solving process, exercising the right quality tools in
determining the correct root cause is important to ensure right corrective action plan.
(McQuater, Scurr, Dale, & Hillman, 1995). There are four (4) important lessons to achieve
the objective of problem solving process (Rajput, 2007)(Mcquater, Dale, Wilcox, & Boaden,
1994) which are listed as

i Consistently using quality tools for quality improvement

ii. Eliminate the defective products by analysing the data from quality tools
iii. Deploy the corrective action plan from the result of analysis

iv. All staff within the supply chain to exercise the quality tools.

Effective root cause analysis is discovering three main questions (Dan R, 2013), which are
listed as

a. Why did the defective product reach the customer?
b. Why did the defect occur?
C. Why did the system fail to detect?

In some cases, the root cause analysis requires creativity and innovative thinking to get
the specific corrective action (Motschman & Moore, 1999). According to (Tari & Sabater,
2004), the most important factors in the successful implementation of the corrective action
are full management support and commitment and giving the correct problem solving process
training to the right staff at the right time. The other factor is quality tools that been used to
solve the problem. Tari & Sabater (2004) found only 46.20% companies are implementing
problem solving methodology in their organisation and very small percentage of companies
implement basic quality tool in their quality management. Table 2 shows the percentage of
companies implemented quality control techniques and tools in their organisation.
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Table 2. Implementation of Quality tools and Problem-Solving Methodology among the suppliers

Quality Control Techniques and tools
Percentage of firms Implemented

Scatter diagram 16%
Cause and effect diagrams 21.70%
Pareto diagram 23.60%
Failure Mode Effective Analysis 25.40%
Histogram 35.80%
Quality Cost Analysis 45.20%
Problem Solving methodology 46.20%
Statistical Process Control 51.90%
Internal audits 100%

Source: Quality tools and techniques: Are they necessary for quality management?, J.J Tari (2004)

For those suppliers or carmaker which is obtained the 1SO 9001 Quality Management
System certification, the internal audit is one of mandatory techniques to verify the
effectiveness of quality system in the organisation. While statistical process control
implementation is more to monitor the moving data such as temperature, dimensional, and
volume. It means, for the company have no requirement to monitor their process, statistical
process control may not relevant. However, the companies that implemented quality measures
as part of their KPI, the quality cost analysis is one of the tool to analyse the scrap and rework
cost over the total production cost. For the problem-solving methodology, there were common
techniques such as 8D Methodology, PDCA, Six Sigma and A3 Methodology. As mentioned
early, this research has chosen A3 Methodology because from the researcher experience in
industry, A3 report is most popular method used by Malaysian carmaker Brand X to record
the quality corrective action reported by its suppliers. Therefore, in the following sub-section,
the A3 Methodology as one of problem solving techniques is elaborated.

The A3 Methodology Problem Solving

The A3 Methodology is a sequential thinking process adapted in Toyota to derive the Plan
— Do — Check — Action (PDCA) cycle in process improvement (Sobek & Art, 2011). The
thinking process started with Plan stage which the team members need to fully understand the
background of the problem or project (Maruta, 2012). At this stage, team members have to
define also the status of the problem and the objective of future goal. The team requires
approval from management level to start with the next stage of Do and followed by stage of
Check (Maruta, 2012). The corrective action plan of A3 Methodology encourages to
implement lean activity such as 5S, Total Preventive Maintenance, Jidouka and Heijunka
(Margerison, 1988). The verification of corrective action effectiveness is required to ensure
the problem of defective products is successfully executed. Only if the corrective action plan
is successfully implemented, new standard will change the current operating procedures. After
the change is made, the stage of Act is completed to close the PDCA cycle as a loop (Maruta,
2012). Otherwise, the process begins from other new Plan stage (Sobek & Art, 2011).

Once the PDCA cycle is successfully completed, the practitioners will establish the A3
report for record purposes. The term "A3" derives from the paper size used for the report,
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which is the metric equivalent to 11" x 17" (or B-sized) paper. The A3 report for problem
solving consist of six steps (Mohd Saad, 2013) (Sobek & Art, 2011) as listed in Table 3.

Table 3. The A3 Methodology Problem Solving

Step Title Descriptions
Step 1 Theme and Background The themes |nd|cat_e t_he problem(s) being addressed to
and they are descriptive.
Step 2 Current condition T_he current problematic processes highlighted on the
diagram and future goal.
. The analysis is using QC tools to define the root cause
Step 3 Root cause analysis such as Why-Why Analysis.
The corrective action proposals to eliminate the root cause
Step 4 Countermeasure proposals / plan -
of defective product.
Step 5 Countermeasure execution plan The schedule to execute the corrective action.
Step 6 Follow up plan The verification of corrective action execution.

Source: Mohd Saad (2013) and Sobek & Art (2011)

As a conclusion, the analysis of PDCA in problem solving process is adequate for A3
Methodology application. The following section highlights the problem-solving process in
Malaysian automotive manufacturing industry.

RESEARCH METHODOLOGY AND DATA COLLECTION

The research on the application of problem solving process in automotive manufacturing
industry was conducted in Malaysian carmaker Brand X as mentioned in previous section.
The carmaker is joint venture between Malaysian company and Japanese automotive maker.
The researcher has given opportunity to review the carmaker defect claim reports and its
suppliers’ corrective action reports for the period of January 2015 until March 2015. As a
result, ten suppliers which are Malaysian owned companies operating more than 10 years in
the plastic product within automotive supply chain have been chosen. Each of the suppliers
may have one or more plastic product manufacturing process types which are injection
moulding, blow moulding and thermoforming.

Table 4. Defective product summary of 10 suppliers

Company (!\Ilgi-n?; Type of defect Root cause

A ) Short-shot Start-up sample mix part
Dented Start-up sample mix part
Part broken Customer false

B 3 Surface Un-even (wavy) Start-up sample mix part
Sink mark Start-up sample mix part

c ) Short-shot Start-up sample mix part
Sink mark Start-up sample mix part

D 1 Weld line Irregular parameter setting

£ ) Sink mark Start-up sample mix part
Part broken Irregular parameter setting

. 3 Warping Irregular parameter setting
Dimensional error Mould worn out
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Company c’:\llgi.n?; Type of defect Root cause

Excessive material Mould worn out

G ) Dimensional error Irregular parameter setting
Short shot Start-up sample mix part
Short-shot Start-up sample mix part

H 3 Dimensional error Start-up sample mix part
Dented Irregular parameter setting

| ) Dimensional error Mould worn out
Part broken Mould worn out

J 1 Excessive material Irregular parameter setting

Total 21

Source: This research

A total of 21 defect claim reports have been reviewed from all ten suppliers and the
summary of defective claim reports as shown in Table 4 above. The suppliers’ problem-
solving process proceeded after received carmaker’s defect claim reports.

The carmaker Brand X defect claim report

The Malaysian carmaker Brand X defect claim reports is called Troubleshooting and
Information Action Report divided to three sections (i) problem description, (ii) problem
verification and investigation, (iii) supplier investigation if related. In problem description
section, the detail of problem background is recorded such as type of problem, occurrence
time and date, occurrence area, part number, part name, quantity and report running number.
The detail structure of defect claim report is written in Appendix 1.

In section of problem verification and investigation, the quality investigator will record
the problem phenomenon such as pictures or sketches of product, comparison between defects
and good part, detail of defect parts information, production disruption information, and result
of containment action in production and logistic.

In final section, if the problem is due to supplier escapement, the information or claim
report will convey to supplier representative. The supplier engineer from carmaker will
request the supplier to review defect occurrence and perform immediate containment action
prior the meeting. The investigator also records the supplier process control method for
defective product(s), suspected root cause(s) and follow up plan respectively. The suppliers
are required to give feedback, by submitting Quality Problem Investigation Report (carmaker
report template) to carmaker’s investigator within the time given.

Once the QPIR submitted, the Brand X supplier engineer will verify the corrective action
on site to verify the effectiveness of corrective action implementation. Depends on severity
of the defect or problems, it can be series of follow-up action made by carmaker to confirm
the problem is eliminated.
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Suppliers’ Quality Problem Investigation Report

The carmaker supplier’s Quality Problem Investigation Report (hereafter known as QPIR)
as shown in Appendix 2 contains defective product description and supplier’s name. The
report is divided into nine sections which are (i) problem descriptions, (ii) returned part
investigation, (iii) mechanism of failure, (iv) trial/simulation/re-occurrence tests (if
applicable), (v) trial for detection (if applicable) (vi) causes of occurrence and outflow, (vii)
corrective actions taken, (viii) suspected affected range, and (ix) conclusion. The suppliers’
QPIR format is provided by Brand X carmaker.

Section 1 of the QPIR describe the defective product description. For examples product
name, product number, car model, defect type, quantity of defective product and result of
sorting activity. The supplier’s findings between defective product and good product are
presented at Section 2 and the supplier states the conclusion of the investigation. Section 3 of
the QPIR, where suppliers are highlighted the effected manufacturing process of defective
product. The supplier will focus on the highlighted process as source of possible root cause.

In the QPIR Section 4 and Section 5, the suppliers are encouraged to simulate the problem
occurrence and detection. The purpose is to confirm the problem phenomenon. Section 6 of
QPIR is showing the supplier’s analysis of problem root cause and the quality tool why-why
analysis has been used to determine the possible cause of defect and outflow. From the result
of root cause analysis, the supplier table out the corrective action proposals and announce the
due date to complete the corrective actions execution in Section 7. In this section, supplier
will state the status and responsible staff of corrective action execution. The supplier presented
the process standardization in this section after the corrective action taken is successful.
Section 8 is for supplier to indicate the other process that effected to the corrective action.

Finally, the supplier will write the conclusion of the effectiveness of problem root cause
and the corrective action taken. From the research result, the data analysis is conducted and
the research findings are discussed in following section.

THE DATA ANALYSIS AND DISCUSSION

In this section, the analysis data is made by making comparison between the supplier
guality problem investigation report (QPIR) and A3 Methodology. While the other research
findings are discussed to determine the success factors of carmaker Brand X problem solving
process to eliminate the defects. After the data analysis and discussion completed, the research
result is concluded in following section.

The comparison between supplier QPIR and the A3 Methodology is summarized in Table
5.
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Table 5. Comparison between A3 and QPIR Methodology

A3 Methodology

Brand X Supplier QPIR Methodology

Theme and Background
- The themes indicate the problem(s) being
addressed to and they are descriptive.

Problem description

- For examples part name, car model, defect
type, quantity of defective product and result
of sorting activity.

Current condition
- The current problematic processes
highlighted on the diagram and future goal.

Returned part investigation
- The investigation between actual defect and
requirements

Not applicable

Mechanism of failure
- To verify the occurrence of problem

Not applicable

Trial / Simulation test
- To determine the direct cause of problem

Not applicable

Trial for detection
- To determine the direct cause of problem

Root cause analysis
- Analysis by any QC tools

Cause of occurrence and outflow
- Why-why analysis

Countermeasure proposals / plan

Countermeasure taken

166

- The corrective action proposals to eliminate - The corrective action proposals to eliminate
the root cause of defective product. the root cause of defective product
Countermeasure execution plan - The schedule to execute the corrective

- The schedule to execute the corrective action.
action.

Follow up plan
- The verification of corrective action execution

Not applicable

Not applicable Suspected affected range

- Quantity of defect outflow to carmaker

Conclusion
- Lesson learnt from the problem

Not applicable

Source: This research

From the Table 5 above, the A3 Methodology have six sections compared to supplier
QPIR methodology have nine sections to complete the problem-solving process. The supplier
QPIR used different approaches to determine the root cause of the problem compared to A3
Methodology. In the Brand X problem process, the follow up plan is conducted by the Brand
X supplier engineer instead of supplier. The following paragraph, discussion of Brand X
problem solving process is written.

The problem reviews between carmaker and its suppliers are the process of ‘problem
know-how’ which can be categorized as an initial step in problem solving process towards
root cause analysis. It can be defined as Plan stage of A3 Methodology process. The outputs
of problem review between carmaker and its suppliers will provide the information of problem
background, current conditions and future goals for improvement. The information is
recorded as Step 1 and Step 2 in A3 report. As mentioned in the problem-solving report of A3
Methodology, the root cause analysis categorized as Plan stage of A3 Methodology and
mentioned as Step 3 in A3 report. The research data shows the root cause analysis begins with
two steps as listed below;
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(i) recognizing the effected manufacturing process and
(ii) eliminating the not-possible causes.

Within these steps, the suppliers are encouraged to use two quality tools which are
identified as process flow diagram to recognize the effected manufacturing process and why-
why analysis to eliminate the not possible causes. From the research observations, the
suppliers are also required to make simulation of defect phenomena which A3 Methodology
is not required.

Other research observations also found that the analysis of other manufacturing process
data has not been mentioned in QPIR. The example of manufacturing process data are process
check sheets, inspection check sheets, production reports, statistical process control sheets
and material certifications. Step 4 and Step 5 in A3 report is supplier’s corrective action plan
and execution schedule which categorized as Do and Check stages in A3 Methodology. In
this step, the researcher found that suppliers provided the corrective action plan to improve
the defect occurrence and outflow. The suppliers’ corrective action plan also indicates the
responsible staff, due date and status of the executions.

The other finding from this research, carmaker investigator verification on supplier
corrective action have been conducted and it was recorded separately in minute of meeting.
At the end of the problem-solving stage, the researcher found that suppliers have made a few
changes in their operation standardization such as Work Instruction, Inspection Check sheet,
Process Flow, and fool proof as permanent corrective action.

There are several recommendations discuss in section below for future researchers or
industrial practitioners to improve the A3 Methodology application in problem solving
process.

CONCLUSION AND RECOMMENDATION

The problem-solving methodology in automotive manufacturing process has
differences compared to A3 Methodology even though the report format in A3 paper is same.
The Malaysian carmaker Brand X has implemented the problem-solving technique which
suits with Malaysian automotive supplier background so that the determination of root cause
and implementation of corrective action is accurate and effective. The closure of problem-
solving methodology of Malaysian carmaker Brand X is identical compared to A3
Methodology. Both methodology are practicing “follow-up action plan” to verify the
effectiveness of implemented corrective action in the supplier production processes and
ensure the problem will not occurs again. The lesson learnt from this research to automotive
suppliers is to consider the availability of current resources and capability to execute the
corrective action plan accordingly as recommended by Macot (2003). For future research, it
is recommended to the other researcher to explore the effectiveness of root cause analysis and
corrective action in problem-solving process and suggested the solution of the finding to
industrial practitioners.
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Appendix 1 — Carmaker Brand X defect claim report
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Appendix 2 — Carmaker Brand X Quality Problem Investigation Report

QUALITY PROBLEM INVESTIGATION REPORT Vendor /
Supplier:
Model: _ Issue: 7 Date:
P2 Report no:
|_S Problem Description _| l»ouawpﬁmﬁurzi\nﬁﬁuﬂ test (if ap pli __ |_.Sn e taken _‘
I e e e ]
|10 Past name: | Picture of defect : prc | DX | s
20 Part no 1 |
¥ ' ; -
30 Serial no.- | ! | Pictwe ofdefect
F : H
4.0 Date of occurance: ! 1 Z [ Picture ofdefect
5 ! =}
5.0 Place of occurance: ! a2
F ' g
6.0 Quantity of Defect P2 Production: | Picture of defect
P2 Logistic ! o | Picture of defect
Supplier Logistic: ! 21
Supplier Production S | E | Piors ofdenct
3
Phenomeon o1 CBU / P2 Process & | Pictre of defect
(|20 Return Part 1av estigation - —[s0Trialfor getection | E— Standardization
F
1.0 Physical appearance check
F
2.0 Fiting / Function check
—{8.0 Suspected atfected range / quantity [ ———
—{3.0 Mechanism of Failure |——————— {60 Cause of Occurance and Outflow ———————— —{e0concmsion b
CProcess flow me2 | ! Processfiow insupplir !5 why analysis - courance " S why analysis - outflow
Lo :
| |
Prepared by Checked by Approved by Acknowledged by




MCRJ Special Issue Vol. 1 | No. 1 | 2017 17

THE LINKAGE OF POTENTIAL HAZARDS WITH
POTENTIAL HAZARDS WITH SAFETY IMPACT: A
VIEW FROM FLOATING STORAGE FACILITY IN
MALAYSIA

Rosmaini Tasmin?, Salehuddin Md Fadzil?2, Muhammad Shafig®

1Department of Production and Operation Management, Faculty of Technology Management and
Business, Universiti Tun Hussein Onn Malaysia, 86400 Parit Raja, Batu Pahat, Johor, Malaysia.
’Hess E&P Malaysia BV, Hess Corporation, Pasir Gudang, Johor, Malaysia.

SCOMSATS Institute Of Information Technology, Wah Cantt, Pakistan.

Abstract

Floating storage facility offers one unique and innovative solution for new installation in
offshore crude oil industry. However, the system will easily contribute to potential hazards or
risks that are difficult to quantify due to shortness of experience. This article gives an overview
of the potential hazards during normal activity and relevant safety impact to personnel, asset
and environment. The study applied Risk Assessment approach to measure potential hazard
levels. Survey on 157 employees of 4 floating oil storage facilities were analysed with
methodological tools of ANOVA One Way, T-Test and Pearson Correlation to evince linkage
between potential hazard and safety impact. The result showed that there is significant and
yet low level of relationship between potential hazards and safety impact. The findings from
the collected experience-based and research survey data can be applied to facilitate the
development of rationalized approaches for top management in decision-making on the
safety guideline, policy making and investment towards the floating storage facility.

Keywords Potential hazards, Floating storage facility, Safety impact, Occupational accidents

INTRODUCTION

Prices for crude oil have been plunging since the late 2008 and this seems barely
increasing significantly in the past five years. As such, oil industry seeks better economic
solutions to its new challenges for business sustainability. Business operation has always
been encountering economic challenges and trying unique methods for sustaining
competitive advantage, especially through process efficiency (Tasmin et al., 2016). Hence,
floating storage and offloading (FSO) crude oil facilities nowadays are becoming one
preferred and efficient solution for new installation of oil and gas fields. Wilne (1998)
reported that such facilities are suited for both small marginal fields and large deep-water
reserves. Due to cost reasons and practical advantages if compared to fixed installation,
floating facility is the most commonly used as crude oil storage systems. According to
Alford (1997), with the straight forward mechanism of building and conversion basing on
the existing ship building technology, the expensive offshore works can be kept to minimum
as most of the construction, hook-up and commissioning can be completed onshore, with
significantly less cost. The floating facility is a comprehensive system, it subsequently
contributes to the potential hazard or risk that is surmountable to quantify due to lacking of
experience, when compared to conventional shipping industry. It is reported that global
shipping industry has been largely having a safe track record, even though when an incident
happens it is expectedly disastrous (Hetherington et al., 2006). As such, there is a typical
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similarity in terms of potential hazards and safety risks in maritime shipping and floating
crude oil storage facilities.

For the construction of floating storage facility, two options can be considered. First
option is the conversion of an existing shipping vessel. With the condition of the vessel and
approval by the Classification Society, the selected tanker is converted to become floating
storage and offloading facility. Related transferring equipment is installed to suite for the
facility to receive oil and gas from designated oil well via subsea pipeline. Another option
for oil storage is by building a new purposely built floating facility. The concept of this huge
oil storage is rather similar with the converted vessel. Such storage facilities are expected to
remain on a designated location for up to 20 years with all the environmental conditions
taken into system design consideration (Ericson, 2016). Some of the facilities are designed
to suite the process of keeping hydrocarbon which is located on top of the vessel. The
floating facilities are designed to avoid any dry docking as compared to the practice of
conventional sailing vessel. This poses new challenges as on-site repairing can become very
difficult and equipment failure may have adverse consequences for vessel safety (Wilne,
1998).

Power generation,

process plant, Flaring
fire protection, and

Control Room mert gas system,
Lifting e Turret,

01)81"1ﬁ0119 swivel,
ESD valves

Ballast, storage and offloading

Risers,\

mooring

Figure 1: FPSO compartmentalizing of the ship

Figure 1 shows the example of Floating Production Storage and Offloading (FPSO)
compartmentalizing of the ship, according to Gilbert and Ward (2001). It classified floating
crude oil storage vessel in 7 areas, namely control room, lifting operation, ballast-storage-
offloading, risers-mooring, flaring-venting, turret-swivel-ESD and power-generation,
process plant, fire protection, inert gas system plus drainage areas. Risers and mooring is
located at the front part of the vessel, as it is linked to the storage compartments and
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offloading. Flaring and venting is placed high above at the front part of the facility. Such
systematic design has been vital for operational safety and employee safety compliance.

LITEARATURE REVIEW

Smith-Crowe et al. (2003) stated strong and positive correlation between safety
knowledge and safety performance, mediated by organisational climate, especially at highly
safety guarded facility such as nuclear waste site. As such, studies on safety hazards at
acutely safety sensitive venues have been impacting many oil and gas facilities, including
floating oil storage terminal vessel. The floating storage structure has been used widely and
reliably throughout the oil industry for many decades. The floating storage facility was
primarily installed as for storage and offloading activity. Nowadays, with modern
technology, the facility becomes offshore producing installation, storage facility and
offloading terminal; all rolled into one single unit. Moan et al. (2002) described that the
floating storage and production unit is a vessel that receives oil and gas from subsea wells
through flow lines known as risers. The vessels can be a purpose-built ship or semi-
submersible, or a converted shipping line tanker. This facility is commonly known as
floating, production, storage and offloading (FPSO). The vessel without production system
is termed as floating, storage and offloading (FSO).

Vinnem (2000) explained from the operational safety perspective of FPSOs: based on
initial summary report, although the facilities are becoming more common, operational
safety performance may still be considered somewhat unproven, especially when compared
to fixed installations. Furthermore, floating installations are more dependent on continued
operation of some of the marine control systems, during a critical situation. There is
accordingly a need to understand the aspects of operational safety for the facilities, in order
to enable a proactive approach to safety, particularly in the following areas:

»  Turret operations and flexible risers,

» Simultaneous marine and production activities,
» Vessel movement/weather exposure, and

» Production, ballasting and offloading.

Hazard identification is a formal activity to examine all aspects of the operation under
consideration using a pro-forma approach. It depends on the quality of the input data
available and is typically performed as a table-top exercise lead by an experienced facilitator
and the participation by representatives covering the full range of design and operational
expertise for the system under consideration (Spires, 2001). The author stated that the hazard
identification has considered a total of eleven different hazard categories that exists during
the production phase of development. Biasotto and Rouhan (2004) explained that each
identified hazard is analysed in terms of its functional failure, failure mode, consequences
(including the possible different scenarios), existing barriers, control methods and repair
strategies. The identified hazards are qualitatively classified on the basis of the likelihood
and the related consequences regarding risks to personnel, to environment and to asset and
production (Biasotto and Rouhan, 2004).
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In the records of history, there have been a number of catastrophic accidents on offshore
facility and causes of such accidents have become lessons-to-learn to operators and this has
shed more light on the subject matter. While such accidents are undesirable and should be
avoided at all costs, the world has benefited in no small measure from these experiences
(Omogoroye and Oke, 2007). Chang and Lin (2005) reported that fire which led to explosion
account for 85% of the onshore incidents involving petroleum refineries, oil storage and
terminals, in the case of 242 oil storage accidents in the last four decades.

Human-related factor, such as manpower and its associated behaviour, has been
identified as one influential element contributing to fragility of many safety-sensitive
industries. Fugas et al. (2012) reported that working peers’ habitual safety norms and
attitudes mediated the relationship between workplace safety climate and proactive safety
behaviours, among more than 300 workers in transportation industry. In addition,
Hetherington et al. (2006) emphasized that monitoring, managing, controlling and
modifying the human factors issues of maritime workers could contribute significantly and
positively towards safety performance in shipping industry. In February 1986, at
Thessaloniki, Greece, cutting torch sparks ignited a tank spill fuel from a dike of a fuel
storage tank. As a result, the fire quickly spread to neighbouring petrochemical storage areas
and causing the destruction of almost all 12 crude oil tanks. Whilst in December, 1985 at
Naples, Italy, 24 tanks of marine petroleum products terminal were destroyed by fire that
was caused by tank overfill. Fire and explosion totally destroyed the main terminal buildings,
neighbouring industrial facility and residential homes (Chang and Lin, 2005). Obviously,
there are far many more oil storage accidents on the main land, in comparison to the focus
of this study which is on floating oil storages in the open sea (offshore).

The major hazard to the offshore oil and gas facility is not much different from others
as described in lesson learn of the onshore accidents. They are clearly categorized as: loss
of well control or blowout, fire from the process plant, explosion from the process plant,
H>S and naturally occurring radioactive materials from reservoir, extreme weather, ship
collision, seismic events and helicopter or other aircraft impact (Galbraith and Terry, 2008).
For the past few years, the major accidents happen involving multiples fatalities, equipment
damage and environment impact that require high cost to overcome the situation. Khan et
al. (2004) also pointed out that the main hazards on offshore installation are the processed
fluids and processing operations, the sea environment and the process links between the
reservoir and other installations. The lesson-learnt is part of the process to identify the
hazards and mitigate them to as minimum as possible. These unfortunate events have
happened to ‘Alexander L Kjelland — structure failure during adverse weather condition’,
‘Ocean Ranger — capsized due to ballasting’, ‘Piper Alpha —hydrocarbon release’ and ‘Super
Puma Helicopter crash at Cormorant’, as described in “The Offshore Industry — Learning
from Accidents” by Galbraith and Terry (2008). Due to these incidents, the industry has
managed to be sufficiently innovative in coming up with relevant solutions to overcome the
challenges (Tasmin and Woods, 2007). Though those unfortunate events happened at oil
rigs, such mishaps may have also occurred at floating oil storage facilities due to its similar
nature of offshore operations.
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The floating storage and offloading facility has the ability to handle changes of oil
reservoir and process, as well as offering storage and offloading of the treated crude to other
export tankers. With this significant and comprehensiveness of the system, it will easily
contribute to the potential hazard or risk which is difficult to quantify due to FPSO’s limited
experience if compared to long time spanning of shipping industry. The hazard is defined
as a situation with a potential source of harm that are causing human injury, damage to the
environment, damage to property or any combination of such event (BS EN ISO
17776:2002). It may be a physical situation (such as a shuttle tanker is a hazard because it
may collide with the production installation), an activity (such as crane operations are a
hazard because the load might drop) or a material (such as fuel oil is a hazard because it may
catch fire). The essence of a hazard is that it has a potential for causing harm, regardless of
how likely or unlikely such occurrence might be.

DATA AND METHODOLOGY

This research study focused on floating storage facilities that have currently been
operating in Malaysian waters. Basically, there are 4 field owners operated the floating oil
facilities, namely Petronas, Murphy Oil, Talisman and Petrofac. These 4 facilities are
selected for data survey which represents the field owner and their facility in Malaysia. The
total number of Personnel on Board (POB) for these 4 facilities is 258 people. According to
Krejcie and Morgan (1970), the total number of sample should be 154 respondents, in the
survey which had been done via stratified random sampling method. In the overall survey,
a total of 157 correspondences have been taken as fully usable. This study demonstrated the
level of potential hazards, significant differences between the demographic of facility
towards the potential hazards and the relationship between potential hazards with safety
impact. As such, it described the potential hazards from normal activities that should be
considered at the floating oil storage facility. This is essential in order to achieve an overall
safety and reliable design to personnel, asset and environment, as shown by the research
conceptual diagram in Figure 2.
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Figure 2: The research conceptual relationship diagram

This research applies the Det Norske Veritas (DNV) risk assessment approach, which is
a step in a risk management procedure. It’s a process of gathering data and synthesizing
information to develop an understanding of the risk of a particular activity. Guldenmund
(2000) stated that the safety climate assessment could be viewed as an indicator for
organisational safety performance. Hence, the main purpose of risk assessment is to identify
and rank the hazard risks so that they can be adequately managed. The use of risk assessment
techniques in major hazard industries has grown significantly in recent years. This is
particularly true in the offshore industry in the UK, where many aspects are subjected to full
hazard risk assessment (DNV, 2001). Ericson (2016) defined hazard risk management is a
discipline that is embedded into system development which is to identify and contain
hazards, in order to avoid or alleviate the potential risk. Hazard risk is an assessment metric
to forecast the probability and severity of possible incident or accident that will happen. This
assessment provides among others, authorities and stakeholders with a sound basis for
creating awareness about existing and potential hazards and risks, hence making positive
decisions related to how they can prioritize and plan expenditures on risk reduction
(Funnemark and Engebo, 2005).

There are two methods used as a tool for the study. The risk matrix and analytical tools
are used to measure the level of potential hazard, the significance difference of demographic
facility towards potential hazards and the relationship of the potential hazards towards safety
impact of the facility. The first method of risk matrix is applied to measure the level of
potential hazard whether it is ‘low’, ‘medium’ or ‘high’, based on ISO 17776 Risk Matrix
approach. The risk matrix is a convenient method of ranking and presenting the assessment
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result. The second analytical tools are by applying ANOVA One Way, T-Test and Pearson
Correlation, based on SPSS software.

Having set the problem background, literature and research methodology, below are the
three research questions to be pursued in this study.

RQ1. What are the hazard levels of hydrocarbon release, ship collision, hull
failure and occupational accidents at the floating storage facility?

RQ2. What are the significant differences between the elements of demographic
facility towards the element of potential hazards?

RQ3. s there any relationship between potential hazards and the safety impact
of the facility?

ANALYSES AND RESULTS

In this section, the findings from the methodology are discussed and simultaneously,
answering the research questions developed for the study. The first research question seeks
to determine the hazard levels of hydrocarbon release, ship collision, hull failure and
occupational accidents at the floating storage facility; the second seeks to determine the
significant differences between the elements of demographic facility towards the potential
hazards, while the third intends to determine the relationship between potential hazards and
the safety impact of the facility.

RQL1. Level of potential hazards

Table 1 shows the result on each potential hazard to personnel, asset and environment.
Tool from 1SO 17776 Risk Matrix (DNV, 2001) is applied to study the level of risk rating
on each of the potential hazards. The cross reference from consequences and frequency show
the risk rating for low, medium and high on each element of potential hazards towards
personnel, asset and environment. From the table, it shows the levels of only low and
medium risk rating towards the personnel, asset and environment. Fortunately, there is no
high risk rating for the element of potential hazards. The level for low and medium level can
be applied for ensuring the business continuity of the floating storage operation. If high risk
rating appears, few safety steps are taken into consideration to minimize the risk or accident
onboard the facility. The new risk reduction measures are implemented and the risk
evaluation is repeated. In this particular case, the risk evaluation is defined as risk assessment
and to be performed on every task on board facility. The risk reduction or control measures
include both those to prevent incidents and to mitigate chronic aftermath of the incidents.
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Table 1: Level of potential hazard for Malaysian floating storage facility according to Risk matrix

Potential Hazards Sub section of potential Impact to Impact to Im_pact to
hazards Personnel Asset Environment
Pipeline failure/burst Medium Medium Medium
Failure of riser Low Low Medium
Hydrocarbon

release Cargo Tank venting Medium Low Low

Loss of well control (blowout) Medium Medium Medium
Offloading tanker impact Low Low Low

Ship collision OSV impact Medium Medium Medium
Merchant vessel impact Low Low Low
Ballasting & capsize Low Low Low
Hull failure Corrosion release Low Medium Low
Adverse weather Low Low Low
General maintenance Medium Low Low
Occupational Helicopter impact Medium Medium Low
accidents Manual handling Low Low Low
Dropped object Medium Low Low

Table 2 evinces that the hazards are at higher risk probability when it comes to the
hydrocarbon releases toward the personnel, the asset and the environment onboard. This is
depicted by the sums of 8 mediums and 4 lows, as shown by the first row of Table 2 hazards’
ranking. It is generally acknowledged that hydrocarbon release is one lethal issue in
FPSO/FSO operation, since it is the most probable antecedent that may spark fire ignition
onboard. Hence, the facility’s top management has to pay higher attention on any eventuality
towards issues related to hydrocarbon release. The hydrocarbon release is the first top
priority, since this is the most detrimental issue among the four hazards, in relation to the
whole safety of the FPSO/FSO facilities. The least potential hazard (ranking fourth) is hull
failure, in which the respondents felt that it is the safest hazard issue. This is so because most
hulls are double-layered, complemented with safety compartments which are equipped with
safety valves and sensors to prevent failures. Furthermore, ship hulls and their coatings are
designed to be in operation for very long time, approximately within 20 years.

Table 2: The ranking of 4 potential hazards toward safety impact

Ranking Potential hazards Mediums Lows
First Hydrocarbon release 8 4
Second Occupational accident 4 8
Third Ship collision 3 6
Fourth Hull failure 1 8
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RQ2. Significant difference for demographic facility towards potential hazard

Table 3 shows the summary of significant differences between demographic of floating
facility and potential hazards by using analytical tools of the Anova One Way and T-Test.
The age of facility, manpower and storage capacity are applying the Anova One Way due to
ordinal data type being collected ranging from 1 to 5 respectively. The mooring system using
tool from T-Test due to nominal data collected for turret system and spread moored only.
The result shows that the age of facility having significant difference for ship collision since
‘f> probability is < 0.05. However, manpower and storage capacity are not showing any
significant difference towards the potential hazards. The average age of the facilities in this
study is below 15 years old and the ship collision is possibly giving an impact to the potential
hazards, such as offloading tanker impact, OSV (Offshore Support Vessel) impact and
merchant vessel impact. From the experience at the offshore, the OSV is the biggest threat
due to the vessel is always at the alongside of the floating storage facility. The impact from
the OSV can cause dented damage at the facility hull or worst oil spill to the sea. The sea
environment factors, such as wind, swell, wave, and current, could also contribute to the
incident, even though the facility have been operating for long period of time.

Table 3: The summary of significant differences between demographic of floating facility and potential
hazards by using Anova One Way and T-Test.

Demographic of Potential hazards

floating facility Hy:j;&cggon Ship collision Hull failure ngg%eglrﬁgal

- f=0.329 f=0.043 f=0.819 P=0.762

Age of facility Not sig. Sig. Not sig. Not sig.

Manpower f=0.401 f=0.259 f=0.189 P=0.275

P Not sig. Not sig. Not sig. Not sig.

Storage capacit f=0.121 f=0.161 f=0.133 P=0.581

9 pactty Not sig. Not sig. Not sig. Not sig.

) p=0.547 p=0.469 p=0.001 p=0.630

Mooring system Not sig. Not sig. Sig. Not sig.

Anova One Way for ordinal data type: significant at ‘f probability < 0.05
T-Test for nominal data type: significant at p< 0.05

The definition of ageing of facility is about its condition and how that is changing over
time. Ageing is that effect whereby a component suffers some form of material deterioration
and damage with an increasing likelihood of failure over the lifetime (Horrocks et al., 2009).
The significance of deterioration and damage releases will potential effect on the
equipment’s functionality, availability, reliability and safety. Overall, ageing facility is
facility which is, or may be, no longer considered fully fit for purpose due to deterioration
or obsolescence in its integrity or functional performance. Ageing is not directly related to
chronological age. There are many example of very old facility remaining fully fit for
purpose and of recent facility showing evidence of accelerated or early ageing, e.g. due to
corrosion, fatigue or erosion failures. It is important to recognize that many features which
may be subject to ageing, can contribute to health, safety and environmental performance of
the facility or could compromise the performance were they to fail or collapse. In this study,
the ageing of system and structure should be brought into attention for the potential impact
of ship collision to the facility.



MCRJ Special Issue Vol. 1 | No. 1 | 2017 180

The results are also showing mooring system having significant difference for hull
failure and it is significant at p<0.05. As described by Stiff et al., (2003), some differences
between mooring system failure scenarios were identified but many of these scenarios were
considered to be low likelihood. The slight differences in risk were driven by the redundancy
of the two systems. Since the spread moored system has more mooring lines, which are
arranged in closely spread groups, the likelihood of loss of one or more adjacent line
escalating to, for example riser damage was considered to be slightly lower than for the turret
moored system. However, the close proximity for the mooring lines in relation to the risers
was considered a factor influencing the likelihood of mooring failure potentially escalating
to riser failure for the turret moored facility. The consequences related to health and safety
was also considered to be higher for the turret system because of the more congested and
confined area around the turret which can influence the intensity of an explosion as well as
the potential for escalation if a gas leak occurs.

RQ3. Relationship of potential hazards towards safety impact

Table 4: The summary for relationship of potential hazards towards safety impact by using Pearson
Correlation

Safety Impact - Pqter_]t_ial Hazard - -
Correlation Value (rs) Significant value (p) Relationship
Personnel 0.385** 0.000 Low
Asset 0.401** 0.000 Low
Environment 0.334** 0.000 Low

**Correlation is significant at the 0.01 level (1 tailed)

Table 4 shows the summary for relationship of potential hazards toward safety impact
by using Pearson Correlation. Correlation coefficient values show that the influence is at
lower level, even though they are really significant. As such, there is a low-level impact of
potential hazard on safety impact to personnel, asset and environment, and such impact is
very significant (p=0.000). This significance means that the potential hazards could severely
lower on safety impact towards personnel, asset and environment. From the result, it shows
that the asset having higher correlation value (0.401) if compared to personnel (0.385) and
environment (0.334) respectively. This finding is relatively acceptable and making sense, as
the physical structure of FPSO/FSO is typically huge (big asset). Generally, it is more
exposed to the structural effects of potential hazards when compared to personnel and the
environment. This finding is in accordance with Gershon et al. (2000) who reported the
significant relationship, with P < .05, between organisational working safety climate and
employee compliance with safe work practices (lower workplace exposure incidents).
Furthermore, Singer et al. (2009) evinced that among 91 American hospitals with better
safety climate had lower reported relative incidence of Patient Safety Indicators (PSIs).
These supportive findings signify that excellent safety working environment leads to
workers’ compliance towards safe working practices.

CONCLUSION
In Malaysia, the crude oil floating storage is rather quite similar from one to another,

except for production unit that is attached to the facility itself. The size of facility and
mooring system are depending upon the client/asset owner requirement. From the size of the
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facility, it will indicate the manpower requirement for the operation and maintenance. The
study has shown that the ageing of the facility gives significant difference to the ship
collision as a potential hazard. In general, the ageing process will reduce the performance
and efficiency of the facility but the management is always taking efforts to maintain the
integrity of the facility. The study also has indicated that the mooring system having
significant difference to the potential hazard in relation to hull failure. Majority of the
floating storages in Malaysia are using turret moored rather than spread moored system.
Turret moored system can be weather vanned according to sea current condition. Due to the
facility is always exposed to the sea environment and exposed harsh condition, this will be
resulting in high chances of corrosion.

The conclusion of overall study has shown that the influence is at lower level even
though they are really significant. As such, there is a low-level impact of potential hazard
on safety impact to personnel, asset and environment. All levels in the organisation, from
managers to operational staffs, are responsible towards the safety of the facility. They are
and have always been in constant need to effectively control the risks and preventing harm
at their facilities and environment. This can be worked out by strict operation and safety
regulation and making sure that the personnel involved are giving priority to the work of
controlling the risk by effective prevention and control through well-established safety
management system and positive working culture.
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Abstract

Competency (knowledge, skills and abilities) deficiency of employees in an engineering
organisation is a critical issue as competency deficiency leads to organisational inefficiencies
and ineffectiveness. This results in financial losses and organisational failure. For individuals,
competency deficiency means incapability and degraded performance. This may results in
inability to meet performance targets and eventually affects one’s promotion and career
development. While many organisations attempt to address the employees competency
deficiency issues, not everyone’s efforts were fruitful. This is true when an organisation
require specialized knowledge, skills and abilities. Besides, there could be specific issues in
overcoming the deficiency that may not be fully understood. If competency deficiencies is
critical to both organisations and individuals, and if the organisations and individuals
experience difficulty in overcoming this issue, then the know how to overcome these
competency deficiencies is a must. The purpose of this paper is to describe a process that
may be adopted in overcoming competency deficiencies within an organisation in an
engineering sector such as aircraft maintenance, repair and overhaul facility.

Key words: Competency, structured on job training, organisational performance
INTRODUCTION

One of the critical issues faced by managers today in an organisation is ensuring that its
employees have the competency to fulfil existing and future work requirements (Jacobs &
Bu-rahmah, 2012). Harvard (2016), defined competency as “things” that individual must
demonstrate to be effective in a job, role, function, task or duty. It includes the behaviour,
motivation and technical knowledge and skills. For organisations, competency deficiency
leads to organisational inefficiencies and ineffectiveness. This results in financial losses,
organisational failure and sometimes catastrophe. For individuals, competency deficiency
means incapability and degraded performance which increases incident and accident risk.
This may results in inability to meet performance targets and eventually affects one
promotion and career development.

From the context of aviation maintenance industry, competency of the maintenance
personnel is extremely crucial to ensure that the airworthiness and safe operation of the
aircraft is maintained at all times. Federal Aviation Administrator (2016), uses the term
airworthiness to define the state of an aircraft where the aircraft conforms to its type design
and is in a condition for safe operation. In order to achieve the airworthiness of the aircraft
to an acceptable level, the aircraft needs to be maintained in accordance to the manufacturer
and authority requirements.
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Kinnison & Siddiqui (2013), described one of the key purpose of maintenance is to
ensure that the airworthiness of the aircraft are maintained to meet the manufacturer’s and
regulatory requirements. Therefore, it is important that the maintenance personnel receive
the appropriate training to have the right competency.

According to Chandler (1998), the maintenance of aircraft has become more and more
complex. Technology advancement has caused the aircraft to become more and more
sophisticated. The development of integrated avionics systems and composite material
structural construction has been increasingly adopted. While new aircrafts continue to be
developed, there are still many airlines which continue to operate the older fleet due to their
familiarization of the models and existing infrastructure set up. As the world moves into the
new global economy era, the aviation business competitiveness and economic factors
requires the aviation companies to minimize the grounding time of aircrafts. These factors
have dictated the need for higher competency aircraft maintenance personnel.

Kinnison & Siddiqui (2013), states that the most common aviation authority question
when investigating an incident or accident was “was the mechanic properly trained? . This
question arises as the authority needs to know the competency level of the personnel working
in the system involved before the incident or accident. This shows what competency
deficiency could lead to.

Moe et al, (2015) studies has shown that improving skills through training, will improve
faster problem solving and reduce bottlenecks. This implies that to work effectively and
ensure that the airworthiness of an aircraft is maintained, right training is necessary.
Conchuir et al, (2009) implies that work experience is a factor influencing the performance
of aviation industry, the experience workers are less dependent on the seniors, they are able
to gain autonomy and estimate project timeline. In aircraft maintenance, the defect is usually
handled by individual or a very small team due to limited space to work on aircraft.
Therefore, a properly trained individual becomes critical.

Having a big team may not always be beneficial in the maintenance of aircraft just as
Magpili & Pazos (2017) research suggests that when a team member is lack of the necessary
skills one tend to become defensive to protect their job and reputation with have low
expectations. This indirectly affects the quality of the work output and airworthiness of the
aircraft.

The 2003 International Air Transport Association (IATA) Safety Report found that in
24 of 93 accidents (26 percent), a maintenance-caused event started the accident chain.
Overall, humans are the largest cause of all airplane accidents (see fig. 1). Maintenance
errors can also have a significant effect on airline operating costs. It is estimated that
maintenance errors cause:

= 20 to 30 percent of engine in-flight shutdowns at a cost of US$500,000 per
shutdown.

= 50 percent of flight delays due to engine problems at a cost of US$9,000 per
hour.
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= 50 percent of flight cancellations due to engine problems at a cost of
US$66,000 per cancellation.

In the early days of flight, approximately 80 percent of accidents were caused by the
machine and 20 percent were caused by human error. Today that statistic has reversed.
Approximately 80 percent of airplane accidents are due to human error (pilots, air traffic
controllers, mechanics, etc.) and 20 percent are due to machine (equipment) failures.

CAUSES OF
ACCIDENTS

Figure 1
1903 TODAY

HUMAN CAUSES MACHINE CAUSES

MACHINE CAUSES HUMAN CAUSES

Source. http://www.boeing.com/commercial/aeromagazine/articles/qtr_2_07/article_03_2.html
Figure 1 Causes of Aircraft Accidents

AVIATION MAINTENANCE COMPETENCY REQUIREMENTS

While many organisations attempted to address the employees’ competency deficiency
issues, not all efforts were fruitful. This is especially so when an organisation require
knowledge, skills and abilities which may be very specialize. Furthermore, there could be
specific issues in overcoming the deficiency that may not be fully understood.

Though much effort has been initiated to look into human factors such as training to
overcome the competency deficiency issue, the statistics above continues to show that there
could be some gap involved. There are rules that has been set out by aviation authority
(Faagov, 2017) detailing the process of qualifying personnel to be competent maintenance
personnel. In addition, training facility or institution needs to be certified under FAA Title
14 Code of Federal Regulations Part 147 (Gpogov, 2017).

In aircraft maintenance, the complicated system of an aircraft require individual to be
equipped with right competencies to face challenging situations. (Srikanth & Jomon, 2015)
highlighted that when individuals are exposed or faced with unique and challenging
circumstances that requires fast solution, they are forced to make decisions that are risky and
uncertain. For this reason it will induce individuals to exert extra effort in dealing with it.
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This challenging circumstances will make individuals move away from their comfort zones
and enhance their existing capabilities. With the right training, they will also acquire relevant
competencies and make a positive impact on their work environment. Mccall, Lombardo &
Morrison, (1988), Mccauley et al. (1994) research studies shows challenging situation
handling improves when there is on the job learning.

Aviation maintenance training is driven by three factors (Chandler, 1998), as elaborated
below. It is a combination of working environment and the attributes required of a
maintenance personnel.

WORKING ENVIRONMENT

ublic safety Complex Equipment High workload

Comp!ex ment a.ll Skilful use of information Advance_d
processing abilities manual skills

MAINTENANCE PERSONNEL COMPETENCY

In-depth knowledge

Figure 2 Aviation Maintenance Personnel Competency Perspective

The table above indicates the demand of the skills and knowledge required in aviation
maintenance training. In order to obtain a qualification of an aircraft maintenance license it
requires a minimum of 30 months of working experience on aircraft airframes and engines
(Gpogov (2), 2017) which is part of the training requirement. Although the training
requirement has been clearly stated but yet, (Boyd & Stolzer, 2015) research found that there
are indeed maintenance that had also been performed by incompetent personnel describing
them as unauthorized individual.

Therefore, these indications shows that there are gaps that need to be addressed to
overcome these competency deficiencies. Wu, (2013) claims that to ensure the success of a
training program, five factors have been identified as success factors in competency based
training processes;

Alignment with the organisation’s strategic goal and plans
Based on a high-performance system

Competency model development

Individual competency gap

Training on the gap

arwdE

Wu (2013), further warned that ignoring the factors above, the training may result failure
or impair success in the training process. In order to achieve a competency standard, the
training should focus on the development of the skills, knowledge and attitudes required. It
needs to be aligned with the organisation’s strategic goal and plans and also based on a high-
performance system. Each learner will be measured to see whether they reach the
competency standard. They will also be assessed to find the gap between the skills they have
and the skills they need, this called the competency gap. Hence a training system is required
to be developed to help them acquire the skills therefore closing the gap.
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In addition to the above, Sackett & Walmsley (2014), posit that wide array of attributes
such as dependability, resilience and cooperation are some personal attributes that plays a
role in the competency deficiency. It determines the employee ability to work independently,
deal with stress and be able to interact positively with co-workers. Sackett & Walmsley
(2014), further question if the employees are able to use their acquired education knowledge,
problem solving skills into the workforce, how capable will they apply their soft skills
successfully. All these is required to ensure the right competency is addressed appropriately.

BASIC AVIATION MAINTENANCE TRAINING PRINCIPLE

Due to the continuous report of incidents and accidents, the level of effectiveness of
training laid down by CFR has been criticized. According to Spencer & Schurman, (1995)
studies, regular On Job Training (OJT) may not the most effective training in the field due
to the variety of multiple skills required by today aviation maintenance personnel. One of
the criticism of the current OJT practices is that it tends to be lax as well as unstructured
(Chandler, 1998). In addition, training on the field or maintenance facility tend to be carried
out on the job without a formal and well structure set up. When a junior aircraft maintenance
technician is attached to a senior technician for unscheduled OJT which is non-systematic,
it may be difficult to ensure whether the teaching process is sufficient and whether
knowledge and skill were successfully transferred to the junior (Vipond,1990).

Basic training concepts that are generally being adopted by the society has also been
applied to aviation maintenance training. Basic training concepts consist of theory in
classrooms setting followed by video or demo presentation (Pama, 1992). The effectiveness
of training is influenced by the format, content and delivery mode that is able to match the
trainees need.

Salvendy & Pilitsis, (1980), advocated an approach known as systems approach. This
approach claims to be an efficient training where the knowledge and skills required are
delivered at the correct amount at the appropriate time to the learner. Trainers are expected
to understand the maintenance task that the learners are expected to learn and later perform
correctly. This appear primarily in the classroom setting. There is doubt of the level
competency that can be achieved with this classroom approach especially in aircraft
maintenance competency.

Jacobs (2017), opined that in order to perform tasks, trainees need to have knowledge
and skills, education and training are considered fundamental in order to perform knowledge
based tasks. In a sense, education and training are important for trainees to gain knowledge
and skills required to perform the task. Formal education and degree programs serve as
theoretical foundations of the work for them. However, it is in an actual work environment
the trainees will undertake an array of more focused workplace learning and development
opportunities. Therefore, a more suitable approach is required to address the competency
deficiency issue in aircraft maintenance.
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STRUCTURED ON-JOB -TRAINING APPROACH

Jacobs (2003), posited that in a work environment, the structured-on job training (S-
OJT) is effective for learning complex task. This approach is suitable in the setting of aircraft
maintenance environment as aircraft maintenance involves multiple interfacing system even
for a simple task such as servicing an aircraft tire. However, one key element on S-OJT is
that on completion of S-OJT, it is important to continuously practice what was learned.

Jacobs (2017), writes that in the education and training opportunities, the trainees should
have the opportunity to practice the knowledge gain through their work situations and
receive feedback and coaching. Through practice trainees learn from the hands-on
opportunity in their work, acquire deeper knowledge by putting theory to actual situations,
not just read textbooks and memorize facts. S-OJT also uses activity logs is to document
what the trainees have learned and to show how they practice their newly acquire knowledge.
A mentor will review and discusses the information in the log and will determine the
readiness of the trainees for the next task. This is critical as experience is one of the key
factor to determining the right maintenance actions required by aircraft maintenance
personnel.

When a trainee performs complex work it is not just about completing the task but
thinking about the actions taken to perform the complex work and after the task is completed
(Jacobs, 2017). Reflective learning is about reflections of their experiences and as a base on
how to respond to similar situations in the future. Jacobs & Bu-rahmah, (2012) claims that
the use of activity logs is one method to provide reflection. Based on the activity log an
experienced technician will debrief about what was done and discuss or suggest what can be
done differently.

Martin & Kolomitro (2014), reminds organisations and individuals that to be
competitive, there must be a means to gain knowledge continuously. This implicates that
there is a necessity for an effective training system to be developed. The competitiveness
from the perspective of right competency becomes crucial in aircraft maintenance. In
addition, Sheikh (2008), opined that this process is a critical source of competitive advantage
to an organisation albeit, training is a costly investment. It is an indication that for
organisation to sustain, it is important to invest in training. However, organisations need to
find a suitable approach to keep the training cost as low as possible. The challenge is what
is the most suitable approach that also maintains the cost low?

Martin & Kolomitro (2014), further states that since there is no single perfect method to
deliver training, trainers need search for the best method. With technology advancement
there are many options than ever before. However, this means that an organisation needs to
establish its own process to identify how an organisation training may be set up. An
organisation’s ability to identify the right training method is critical as it is a method to
convey information, experience or knowledge to the trainers which may lead them to change
their work behaviour and attitude according to the course objectives of attaining the right
competency.
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There is an increasing number of organisations seeking for the right approaches to
develop the competency of employees (Jacobs, 2003). The approach that is proposed is the
structured-on job training (S-OJT) (Jacobs & Bu-rahmah, 2012), S-OJT is being defined as
a planned process by having experienced technicians to train new technicians on units of
task in actual work setting. The approach appeared to be suitable for the aviation
maintenance training due to the fact that an operating aircraft and its environment is the
avenue where competency will be applied.

According to Jacobs & Bu-rahmah (2012), majority of the training programs in
organisation are being set in classroom. In reality, employees such as aircraft maintenance
technicians learns the most skills and knowledge in a work setting while actually performing
their task. Though majority of training institution have good facilities for training, there is
still a vast difference between training facility and actual work setting. As the S-OJT utilizes
the workplace as the training and learning setting, this presents a closest learning condition
for a learner.

Due to proximity of this this approach to the actual working environment, the level of
predictability of training effectiveness improves as it is being conducted by mostly senior
technician in a working facility. S-OJT has a flexibility where the training approach can be
initiated as and when the need arises with minimal demand on special arrangement within
an organisation.

As S-0JT is being conducted in an actual working environment (aircraft maintenance
facility), supervisors and managers may serve as trainers who is able to emphasize the
specific skills and knowledge thereby effectively transferring the core knowledge and skills
that is essential for the task. This directly address the competency areas that is crucial for
the task or work. Generally, this process involves the actual work setting, learner (new
technicians) and trainers (manager, supervisor and senior technicians).

The process (Jacobs, 2003) covers getting the trainer ready, learner ready, training
events during delivery of the training and means used including periodic feedback, follow-
up observations and performance rating with the objectives that the learner has been able to
pick up the content of the training. The S-OJT ends with a results of achieving the objectives
of the training, impact on work and individual self-development progress. Eventually, the
organisation is able to ensure that its competency are available as it continues to sustain and
move forward.

The basic principle of S-OJT system is displayed in figure 1 below. S-OJT research is
an emerging trend especially in the Malaysian aviation industry to attain its aviation
maintenance competencies.
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Source: Jacobs & Bu-Rahmah
Figure 3 Display of the S-OJT System

Justification to S-OJT approach to develop competencies can be supported by Torraco
(2016), records that during and after World War 11, there was a dramatic increase of demand
for trained workers. They were brought on due to the expansion of wartime economy and
technology innovation. This indicates that human capital itself has the ability to be trained
to the right level. Torraco (2016), further opined that training within industry (TWI) was a
nationwide partnership between industry and U.S War Manpower Commission to produce
military hardware and train millions of workers needed for the enormous transformation to
a wartime economy. TWI helped to establish technical training programs in 16,511
manufacturing plants nationwide and when it closed down in 1945, 23,000 were trained to
trainers and certified 1,759,650 productions supervisors. Though this approach may not be
the same with S-OJT, it does shows that this approach can be utilized to support the growth
and economy of an organisation. However, it is important to note that this ability should not
only occur during the war time, but also during the current socio-economy status of
organisations. The TWI need to be improved to finer details and S-OJT is the improved
systems.

In addition, Glass (2013), insist that the rise of US Labour movement also contributed
to the growth of employee training and development. Additional labour movements
invariably leads to additional training in a growing economy. Without which the economic
growth on an organisation sustainability will be affected. One of the key to support an
organisation sustainability is through having a effective training system such as the S-OJT
approach.

According to Torraco (2016), when peace returned to the economy, training has reduced
in size but it remained as a permanent fixture to most organisation. It is clear that overcoming
competency deficiency, training through S-OJT approach is necessary for an aircraft
maintenance organisation. For an organisation which provide aircraft maintenance services
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to ensure high airworthiness condition of the aircraft, S-OJT training approach ensure this
objective are achievable.

CONCLUSION

Though competency is an issue within an organisation as well as its employees, S-OJT
approach can be adopted to address this competency issue. The main area of focus of S-OJT
is the training efficiency and training effectiveness. Training efficiency includes the reduced
time for the training session while achieving the knowledge and skills required in aircraft
maintenance field. The outcome of the training includes improved work performance,
training performance as well individual development. This itself brings the financial benefits
in-directly. The training effectiveness outcome results in improved work outcomes. This
include lower error, higher airworthiness of aircraft, more effective trouble shooting skills
and knowledge as well as lower incidents and accidents. To adapt the S-OJT in an
organisation, it will require application in an organisation to experience its benefits.
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Abstract

This paper proposes an improving method of estimation accuracy of value of product
development. The value of product development is calculated using influence diagram and
reverse-profit diagram based on discovery driven (DDP) method. Classical DDP method uses
a subjective hypothesis as an input data. In product development lifecycle, huge data
including positive and negative is obtained in research stage, design stage, and mass-
production stage. Focusing on the utilizing the various kinds of data, this paper proposes an
update algorithm of the subjective hypothesis into objective hypothesis using Bayesian
probability. Bayesian probability is introduced into the influence diagram and updating
algorithm. Likelihood function and odds are defined by experts at first. The likelihood function
and odds are updated based on real data. An example of value estimation and improving
process is shown using i-painter project.

Keywords: Business value estimation, discovery driven planning, Bayesian probability
INTRODUCTION
Difficulties of Estimating Development Value

Estimation of the value of the product development is difficult because there are many
elements which affects to the business value. Not only direct elements of the product
development but also environmental and economical elements affect to the product
development profit. The value of the product development itself is difficult to define,
because many firms including profitable and non-profitable organisation perform the design
and creation activities. In many cases, the product development efforts are done by profitable
organisation. Hence this research assumes that the product development is done by
profitable organisation such as stock company.

History of Value Estimation of the Product Development

The accurate value estimation of product development is important because it derives
collect decisions about all details including product architecture, development organisation,
milestones of development projects, and strategy of intellectual properties. Many efforts
addressed to evaluate accurate value of product development. The risk-evaluation
methodologies discussed in real-option society is one of the evaluation efforts. Based on
definition of business risk using uncertainty, appropriate decisions are numerically and
probabilistically evaluated based on combined method of probability of the branch and
combination tree of the project options (Sawada and Satou, 2002). Focusing on not only
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numerical studies but also learning processes for individuals and organisation, a discovery
driven planning (DDP) method is proposed for estimating business value (McGrath and
Macmillan 2009). This DDP matches to create a model of the value of the product
development considering strong uncertainty and many risks involved in business system.
Software implementations of DDP are proposed and case studies are applied today (Tezuka
et al. 2007). Some extension methods are proposed based on the discovery driven method.
During product development lifecycle, many alternative actions are selected to improve the
project value and reduce the business risks. These actions are defined as strategic options or
tactical options in the product development, and method to optimize the combination of the
options by simulating and calculating the project value (Eguchi et al., 2015). Influencing
elements to the product development consist of not only quantitative data, but also
qualitative data. In the early development stage, the qualitative data is relatively much more
important than the quantitative data. Isaka et al. (2015) focuses on the two aspects of the
value estimation, and two-step approaches using both of qualitative checklist method and
guantitative model simulation method is established (Isaka et al., 2015). In order to support
this process, a computational algorithm for automatic calculation of the project value
combining considerable strategic options are proposed (Muraya et al., 2016).

Focus Point and Purpose of This Research

The discovery driven planning method is quite meaningful and effective as a learning
method for product development team, although the value estimation mainly depends on the
subjective hypothesizing of influencing elements. Today, sensor network and information
channels are becoming to provide huge data related to the market, development, production,
and supply-chain. Combining classical discovery driven method and recent mega data-
driven approaches, this paper assumed that an updating and en-accurate method for
discovery driven method would provide more accurate information about decision makings
during project life-cycle. Because today’s product development consumes a lot of time, there
are few products which can be developed within one year. Many products such as computers,
automobiles, medical devices, and sports equipment are required to take at least two or three
years to be developed. In these days, one year is enough to change the development
environment not only economically, but also technically and socially. This is why this paper
focus on the real-time updating methodologies of the estimated project value by DDP based
on on-time data internally and externally.

Considering these circumstances, purpose of this paper is to develop a computational
updating method to make more precise decision of the product development. In order to
achieve this goal, this paper expands an original discovery driven planning method to treat
statistic variables related each other. In order to update using statistic data, this paper uses a
Bayesian probability to define the probability in influence diagram. The real data involves
not only positive data which describes a success of an event, but also negative data which
describes a failure or fault of the event. Hence, this paper focuses on not only positive data
but also negative data. In the last chapter, the proposed methods and algorithms are evaluated
using an example product development project ‘i-Painter’ (Ateqah, 2013).
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ESTIMATION METHOD OF ATTRIBUTE HYPOTHESIS

Method to Create Attribute Hypothesis Subjectively

[Construction of frame model based on common knowledge]

Interviewing experts l,

[Limitation of target (inputs, outputs, and system effects)]

[ Three time estimation (best, worst, and likelihood) ]‘

Interactions between experts and model

[Impact analysis by model simulation]

\ 4
[Revising estimation]_
)

Figure 1. Subjective method to create hypothesis of attributes

Basically, computer is useful to update and optimize the formulized problem, although
it is difficult to apply computational algorithm to defining and formulizing a problem at first.
Then the first stage of the estimating and refining the project value is to create the value-
estimation model by interviewing or individual subjective approach.

Figure 1 show that the subjective estimation algorithm of target attributes of the value-
estimation model. Many experts already have fragmental knowledge explicitly or implicitly.
Usually the number of the constituent of the product development is huge. Then interviewing
and limiting the target is the first step. What kind of relationships between inputs and outputs
are required, how to affect to the other systems and all of the product is asked. Three
guestionnaires are recommended to as follows:

(1) best value of focusing attribute
(2) worst value of focusing attribute
(3) likelihood value of focusing attribute

At the same time, the length and deepness of the experiences about this attribute is asked.
The discovery driven method defines an attribute as range. This question provides not only
the range of the attribute, but also the deviation of focusing attribute.

Using the proposed value estimation method, quickly the experts and interviewer can
know the impacts on the business value by model estimation. If there are some wrong points,



MCRJ Special Issue Vol. 1 | No. 1 | 2017 197

revising value can be used to estimate the overall value. This is the learning process and
extracting process of implicit knowledge of the experts.

Table 1 provide a method of three-time estimation of elemental value and frequency.
Values are estimated according to consider (1) best case, (2) most likelihood case, and (3)
worst case. The level of frequency is defined as in Table 2. The frequency means how
frequent the value is observed in the attribute. According to the level of the frequency, the
number 1 — 5 is selected.

Table 1. Three-time estimation of elemental value and frequency

Value Unit Level of frequency
Best case 120 JPY 4
Most likelihood case 100 JPY 1
Worst case 70 JPY 5

Table 2. Level of frequency in three-time estimation
Level of frequency
Best throughout history
Best in your experience
Best in current situation
Prospected as it is usual
Reproduce-able with confidence

ﬁjbjective probability \

R IN|W|~ (o1

(D) Poisson distribution

Probability

]

; + Value
K Worst  Likelihood Best /
P

Translation as probability distribution ﬁ

(A) as normal (B) as triangular
distribution distribution

Probability Probability

Value /\?

—F—+
0 36 Average +3c OWorst Likelihood — Best

Value
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(C) as discrete distribution

Probability

Value Value

0 Worst Likelihood Best

Figure 2. Translation from subjective probability to three types of probability distributions

The value of the attribute versus level of the frequency provides a probability chart as
shown in Figure 2. The subjective probability shows a subjective extraction result of the
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probability. The horizontal axis shows a value of focusing attribute. In the three cases (1)
worst, (2) likelihood, and (3) best, the subjective probability is estimated. The subjectively
estimated probability is translated into four different types of probability distributions:

(A) Normal distribution,

in this case likelihood value is average and worst-best value indicates deviation

(B) Triangular distribution

in this case likelihood value is translated as statistic mode and worst-best value indicates
the range

(C) Discrete distribution, and

in this case constant probability is defined between worst-best variables

(D) Poisson distribution.

in this case, average and deviation is extracted from subjective mean and deviation

Updating Algorithm Based on Collected Data

The hypothesis of each attribute is subjective and sometime wrong from real-actual one.
For improving accuracy of the estimation, an update algorithm of subjective data using
objective data is required. Figure 3 describes an automatic creation method of
neighbourhood hypothesis. An initial hypothesis about probability distribution is defined by
subjective interviewing result as in the centre. There are four directions of improving
accuracy: (1) increasing average, (2) decreasing average, (3) increasing deviation, and (4)
decreasing deviation. The odds are defined as 50% in the most likelihood probability
distribution. The neighbourhood probability distribution is given rest of 50% as equally, so
the odds will be 12.5%.

/Probability Hypothesis of
i decreasing deviation:
Odds 12.5%

Hypothesis of ]
increasing average: |!
Odds: 12.5%  |:

{Probability | Hypothesisof |\ fProbability Initial
3 PR SRR decreasing average B TR Hypothesis: | |
; Odds: 12.5% 1 Odds 50% i

Value o Value
ST D/ g
{ Probability Hypothesis of
; D increasing deviation:
Odds 12.5%
0 -l3c T30 Value

Figure 3. Automatic creation method of neighbourhood hypothesis
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Figure 4. Example of the positive and negative data

Usually data surrounding the product development have two difficult kinds of state such
as like succeed / failed, accepted / rejected, completed / uncompleted, or purchased / not
purchased. When these two dimensions can be modelled as in the same simple form,
connected model elements from different domains can be estimated on the same table.

Figure 4 represents the two aspects of the data as in the positive state and negative state,
and shows the sequential data in the same graph. The vertical axis represents the time which
the data is collected, and vertical axis represents the value of the statistic variables. By
importing these real data, the actual distributions and mean of each statistic variable is
estimated.

Figure 5 shows an algorithm of updating odds based on Bayesian probability. Initial
odds are given to the initial hypothesis and neighbour hypothesis, in this figure a hypothesis
of increasing average is selected. In this probabilistic set and odds, after importing one data
which have +2c¢ positive, the odds is updated. The updating logic is as like this — the
probability of initial hypothesis with +2c positive is the multiple of the initial odds (=50%)
and probability of +2c positive in cumulative curve of the normal distribution (2.2%), hence
the result is approximately 1.1 %. On the other hand, the probability of the hypothesis of
increasing average with +2c positive is the multiple of the initial odds (12.5%) and
probability of +2¢ positive in cumulative curve of the normal distribution (15.7%), hence
the result is approximately 2.0 %. New odds between initial hypothesis and hypothesis of
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increasing average is given by the ratio of these two 1.1 % and 2.0 %, then the new odds for
initial hypothesis is 64.5% and hypothesis of increasing average is 2.0 %.

A question ‘how to merge the positive and negative state in the Bayesian probability’
becomes an issue. Figure 6 shows a method to create a new distribution from real positive

and negative data. The creation process of combined distribution based on positive and
negative data is as four steps:

(A) Importing positive negative data
At first, mixed data is gained from real-time observation. The positive data and negative
data shows as each circular or cross dot which have each value as statistic variables.

(B) Creating histogram of positive and negative data

Using gained positive and negative data, a histogram of positive data and negative data
is calculated. What kind of distribution they follow does not matter in this stage. Crossing
area of the positive and negative data is the balanced zone of this statistic variable.

A 135.5%
Initial '
. Probability:
TR Hypothesis
+20 positive: A 50% X 2.2%=1.1%
2.2% +20 positive
Initial
Initial Odds: Hypothesis Rati
50% > atio:
+20 negative: Hylg(;iﬁelsis 0.645 : 0.355
97.8% +20 negative
Hypothesis of babil (64.5%)
Initial odds: . Probability:
+20 positive: increasing average: o
: . X 15.7% = 2.09
12.5% 15.7% +20 positive 12:5% x 15.7% =2.0%
Hypothesis of
increasing average
) Hypothesis of
*20 nega:tlve. increasing average:
84.3% +20 negative

Figure 5. Algorithm of updating odds based on Bayesian probability
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(C) Calculating ratio of positive / negative

The two-histogram data from real data have ratio in each value of statistic variable. The
discussing point is the ratio of the positive data. Then the ratio of positive is calculated by
the ratio of two histograms. The vertical axis represents a value of the statistic variable, and
vertical axis displays the ratio of the positive. This curve can be understood as a cumulative
curve of the probability of changing from negative to positive.

(D) Calculation of changing distribution from negative to positive

By the ratio curve of the positive and negative, a cumulative curve is calculated. By
differential calculus of this cumulative curve, a probabilistic distribution is calculated. This
distribution indicates the distribution of change from negative to positive.

In product development lifecycle, all environmental elements such as economical,
technological, competitors, and social elements will change greatly. The old data becomes
not suitable to prospect the project value sooner or later. The old data have to be forgotten
in proper way. This is a reason why this estimation method needs a forgetting algorithm of
data.

The required forgetting level depends on how far the current business environment is
from the circumstance which the data is gained. Then this paper proposes a measurement
function of difference between two development environments. Figure 7 shows the two
environments about product development. The development environment is modelled based
on the influence diagram (Eguchi et al., 2015). Each element have mean and distribution,
and the difference of mean and distribution determines the distance between two
environments as in the formula (1) and (2).

Average difference between E,and Ey © 1,

Hap = llia — oll = (1)
where:  p,= {u?, 1o?, 1s® 1, ps? 16}
Mo ={a® 1 pis® a® 1, 16}
Variance difference between E,and E : o,,?
O'a,b2:0'a2+0'b2 (2

where: g,%=(01%) + (02%)* + (05%)* + (042)° + (05%)* + (%)
0p2= (01°)% + (02°) + (03°)? + (04 + (05°)? + (06°)?

Based on the distance of different development environment ., and cap, forgetting filter
is applied in importing data which have high weight for recent data and less weight for old
data.
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Figure 8. Example product development project: i-Painter
EXAMPLE OF VALUE EVALUATION AND DISCUSSION

Example Project ‘i-Painter’

In order to confirm the effectiveness of the proposed method, a product development
project ‘i-Painter’ (Ateqah et al., 2013) is evaluated its business value. The i-Painter project
is the development project which maintains and repairs the wall of high building. Its function
is to detect, paint, and repair the clack of the wall and lack of painting area to protect the
strength of the high buildings from raindrops and wind. Figure 8 represents the functional

diagram and components of the i-Painter.

Estimation of Value of the i-Painter Development

According to the discovery driven planning method, a reverse profit diagram (figure 9)
and an influence diagram (figure 10) is modelled. The reverse profit diagram represents the
constituent of the overall present e.g. sales price, number of sales, initial cost, and running
cost. The influence diagram represents relationships between the elements which relate to
the market, development, and production. Based on these two diagrams, impact of element
change is analysed for example, the economic environment rises, then the parts cost and

utility cost is go up although the number of sales also increase at the same time.
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Figure 9. Reverse profit diagram of i-painter project
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Figure 10. Influence diagram of i-painter project

Revising Hypothesis Using Real Data

Every element is defined as the subjective range of the variable at first. On two elements
(unit price and development cost), five hundred of real data is gained and imported. Based
on proposed method and imported data, the mean value and deviation is revised.

Figure 11 shows a simulation result using Monte Carlo method. Horizontal axis means
the value of the overall profit of the i-Painter project, and vertical axis represents the
possibility. First distribution based on only subjective modelling is shown in ‘initial’ result.
‘import10’ result shows a result which revised the element distribution by 10 data.
‘import20’, ‘import30°, ‘import100°, ‘import500° represents a simulation result which
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revised the element distribution by 20, 30, 100, 500 data respectively. By this chart, process
of reducing risk and en-precise of prospection can be grasped.

1600
§ 1400
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& 00 6= initial
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+ 1000 H— import10
2
c ---A--- import20
5 800
= - =% - import30
)
8o 600 -+ X- - import100
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[ .
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a
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-2200 -1200 -200 800 1800
Overall profit

Figure 11. Reducing process of risk by importing data

CONCLUSION

This paper proposes how to utilize huge size of data which effects to the value of the
product development, and how to revise the estimation of the project value based on
Bayesian probability. The result indicated that the average of the calculated overall profit of
the i-Painter project is shifting by the number of the importing data. Not only the average,
but also the deviation of the estimated project value is changed according to increasing the
number of data which is imported. The accuracy of the estimated value is improved
according to increment of the number of data. It means that the purpose that revising the
value estimation by data is effectively working on the proposed method.

In future, proposed real-data importing method can be applied to massive, huge number
of data. By connecting with 10T (internet of things) technologies, the proposed method
could contribute to realize the automatic data accumulating method and debugging method
for development decisions.
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Abstract

We have made the hypothesis verification for the focus strategy with the case study of
Minimal Fab, which is a new concept of the National Institute of Advanced Industrial Science
and Technology (AIST) in Japan, when Small to Medium Enterprises (SME) & start-up
companies enter into the semiconductor manufacturing industry. We have used the
framework of the business ecosystem as the verification method. We found that as a focus
strategy: their technology development strategy should not follow International Technology
Roadmap for Semiconductors (ITRS), they should have the high-mix low-volume production
system which performs short delivery time and low cost and their product category should be

a low-end semiconductor device under constrained conditions that the business ecosystem
is needed and they have Absorptive Capacity.

Keywords: Semiconductor Manufacturing, Innovation, Minimal Fab, Business Ecosystem

INTRODUCTION

In the 1990°s, Japanese semiconductor device manufacturing companies accounted for
more than half of the world's semiconductor top 10 companies and they occupied more than
50% of the world market share. According to the World Semiconductor Trade Statistics,
they accounted for 24% of the world market share, even the bursting of the IT bubble in
2001. However, they lost market share every year. In 2013, it became 11%, and it was a half
of the bursting of the IT bubble.

Currently the semiconductor device manufacturing is progressing oligopoly in Intel
Corporation, TSMC and Samsung Electronics. The semiconductor industry has been
conducting research and development in accordance with the International Technology
Roadmap for Semiconductors (ITRS), which also has been referred to as the "Wish Map”
(Kameyama, 2010) of leading semiconductor device manufacturing companies, such as Intel
Corporation, TSMC and Samsung Electronic. How can Small to Medium Enterprises (SME)
& start-up companies cause innovation if they follow ITRS? Additionally, in the maturity
industry, even if innovation occurs, can they live with existing large semiconductor
manufacturing industry makers? They also have limitations on their resources. Even if large
companies have a lot of resources, the success probability of business is increased by the
focus strategy to focus their resources on specific technology development and product areas
(Matsuda & Suzuki, 2010). Based on these, we would like to issue our research question as
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follows: “When SME & start-up companies try to enter the semiconductor manufacturing
industry, which has such characteristics and issues mentioned above, what strategies do they
focus on to enter it?”

Miyake (2015) described the hypothesis and constraint conditions of the focus strategy
as follows:

The hypothesis are,
i The process innovation should not be to follow ITRS.
ii. The process innovation should be the incremental innovation to enable short
delivery time and low cost by conventional technologies.
iii. The product domain should be a low-end semiconductor device that doesn’t
require microfabrication, such as MEMS, compound semiconductor.
iv. The production method is the high-mix low-volume production system.
The constraint conditions are,
i.  Anecosystem should exist.
ii.  The SME & start-up company should have Absorptive Capacity.

We have conducted verification of these hypotheses by a case study, and we intend to
show a constraint condition necessary to carry out the focus strategy when SME & start-up
companies enter into the semiconductor manufacturing industry.

THE FRAMEWORK OF THIS STUDY

Adner & Kapoor (2010) showed the general scheme of the business ecosystem as shown
in Figure 1. It is composed of the following companies: Complements Company that
complements innovation of the customer for value creation, the Focal Firm which becomes
factors of the customer’s innovation and the Components Company which supplies a
component to the Focal Firm.

Supplier 1 Complementor1

Customer

Focal Firm

Supplier 2 Complementor 2 /,

\_Y_/ \ Y J

Components Company Complements Company

Figure 1. The Generic Schema of Business Ecosystem (Source: Adner & Kapoor, 2010)



MCRJ Special Issue Vol. 1 | No. 1 | 2017 209

Adner & Kapoor (2006) showed the business ecosystem of the lithography equipment
in the microfabrication of the semiconductor production system like Figure 2 as an example
using the framework of Figure 1. The success of innovation of the exposure manufacturer,
which is the Focal Firm, dependent on the outcome of Components Company such as lens
manufacturers and lamp manufacturers, which develop a component for part of the
equipment. In addition, semiconductor device manufacturers, which are a customer of the
Focal Firm, cannot produce leading-edge semiconductor devices by the exposure equipment
alone, even if the innovation of the exposure equipment succeeded. Also, the semiconductor
device manufacturer is affected by the results of the Complements Companies, which
supplies materials such as photomask and photoresist. In this way, Adner & Kapoor (2006)
analysed the impact of challenges of Components Companies and Complements Companies
relate to the Focal Firm.

In the semiconductor manufacturing process, the primary equipment is not only the
exposure but also more than 100 kinds of manufacturing equipment. Therefore, as the
framework of the ecosystem in this study, we apply Figure 2 of Adner & Kapoor (2006) to
all semiconductor production equipment as an analogy.

Furthermore, we adopt the following framework for the ecosystem generation that were
described in three points by Adner (2012):
i. Co-innovation risk

This risk is that the success of the innovation of oneself depends on the success of
the innovation of other companies.
For example, leading-edge semiconductor devices require fine resolution, such as
the tens of nanometer range, that is needed for the innovation of exposure
equipment makers, e.g. liquid immersion technology.

ii. Adoption chain risk
This risk is that the intermediary who offers the value to the end user, accepts the
value before the end user evaluates it.
For example, when a semiconductor device manufacturer develops a leading-edge
semiconductor device, the general consumers, who are an end user, cannot evaluate
the device if a set makers does not implement the device in products such as a smart
phones.

iii. Value blueprint
This represents an overall picture that shows the connection of the partners that
make up the business ecosystem. In addition, we show the degree of connection
with each partner using the familiar colour of a traffic light. The green signal
represents being strongly connected. The yellow signal is a weak connection. The
red signal is not connected.
For example, the ecosystem is not formed if we cannot draw the perspective with
the connection similar to the food chain ecosystem.



MCRJ Special Issue Vol. 1 | No. 1 | 2017 210

Photomask maker
Lens maker (e.g.,Photronics)
(e.g., Zeiss) 8 \
Exposure maker Semiconductor
(e.g.,Nikon) >| manufacturing maker
(e.g., Samsung)
IEaempgﬁ?I:(::) / Photoresist maker /
.Y (e.g.,Shipley)
\ J \ J ( J
| /
Components Company Focal Firm Complements Company

Figure 2. The Ecosystem of Semiconductor Lithography Equipment (Source: Adner and Kapoor,
2006)

FRAMEWORK ANALYSIS OF EXISTING SEMICONDUCTOR PRODUCTION
SYSTEM

We apply the business ecosystem of semiconductor lithography equipment (Figure 2)
to all process, e.g. diffusion process, thin film process, for semiconductor device
production. This includes Focal Firm, Components Company such as a valve, a pump and
Complements Company such as a semiconductor design tool, photomask, gas, and
chemical (Figure 3).

The dashed line shows the association with ITRS. The major semiconductor device
manufacturers such as Intel, which are the demand side, presents the time frame when the
technology is necessary for the supply side, such as Complements Company, Focal Firm
and Complements Company, in the necessary technology according to the product road
map of the major semiconductor device manufacturers using ITRS.
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Figure 3. The Business Ecosystem of Existing Semiconductor Production System

Therefore, the success of its own innovation (Adner, 2012), by using ITRS means that
the co-innovation risk which depends on the success of other companies innovation has
become very low. Furthermore, the adoption chain risk has also become very low because
ITRS is equipment and components in accordance with the Wish Map of leading
semiconductor device manufacturer.

We show the value blueprint indicating the connection with the partner constituting the
ecosystem in Figure 4. The dashed line shows connection with ITRS. This is the technology
road map in accordance with the product roadmap of leading semiconductor device
manufacturer. Therefore, products of Focal Firm, Components Company and Complements
Company, related to semiconductor manufacturing, are always purchased. Thus, Focal Firm,
Components Company and Complements Company in the value blueprint are connected to
the semiconductor device manufacturer as shown by the solid line. Therefore, between the
Focal Firm and Component Company, between semiconductor device manufacturer and
Complements Company, Focal Firm, become all green signals.

As the business ecosystem circulates, we think that the huge ecosystem has been built
on a global scale by ITRS.

In the next chapter, we will perform a Minimal Fab case study, and indicate that a new
ecosystem that has a different value network than the business ecosystem of existing
semiconductor device manufacturing has been established. Thereby we will verify that the
focus strategy hypothesis is implementing.
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Figure 4. The Value Blueprint of Existing Semiconductor Production System

MINIMAL FAB
What is Minimal Fab?

The semiconductor device production industry has proceeded oligopoly, and initial
investment has reached more than 5 billion US dollars. Furthermore, there is great waste
produced in existing semiconductor production systems as shown in Figure 5. For example,
acomplex circuit is designed by a semiconductor design miniaturization. Design verification
cost accounts for 90% of the total design cost. Manufacturing equipment has multifunctional
functions. So, software debugging cost account for 70-80% of the equipment manufacturing
cost. Moreover, Fab is uneconomical in regards to the utilization rate of the manufacturing
equipment, that has a price in the tens of millions US dollars, which is low because of mixed
production of more than 500 kinds of semiconductor devices. Additionally, Fab wastes large
amounts of semiconductor devices, which are mounted on & satellite, as only 1-10% of the
product is used. The residual is discarded because the minimum unit of production of
semiconductor devices is from hundreds to thousands.
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Figure 5. Great Waste Produced in Existing Supply Chain (Source: Hara, 2012)

Fab System Research Consortium, which is organized by AIST, proposed a high-mix
low-volume production system that is called Minimal Fab (Hara, et al., 2011) as a way to
solve the problems mentioned above. This is contrary to the larger diameter wafer on ITRS,
as shown in Figure 6, by using the diameter 12.5mm wafer is 1/1000 area compared to the
diameter 300mm wafers in existing Fab, the width of the manufacturing apparatus is 0.294m
from existing of about 2m, in addition, clean rooms and clean suits also are eliminated by
developing a wafer transport container that is a minimal shuttle and PLAD(Particle Lock
Air-tight Docking), that are the local cleaning front chamber system to simultaneously shut
out the fine particles and gas molecules, therefor, the goal of capital expenditures of
semiconductor factory has been 5million US dollars, that is 1/1000, compared to the existing
system.

In existing semiconductor manufacturing systems, equipment contour and size vary in
different from small to large by the manufacturing process. In Minimal Fab, the housing that
has been unified as a consensus standard, it is 294 x 450 x 1440mm (Figures 7 and 8). In
addition, they have performed a standardization of the transport system, wafer and the
factory system, further, it has also carried out intellectual property and branding.
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Figure 7. Minimal Equipment
(Source: Hara et al., 2013)

The framework analysis of Minimal Fab

We have conducted the analysis of the Minimal Fab as shown in Figure 9, based on the
framework analysis of the existing semiconductor production system was carried out above.
The member companies of Fab System Research Consortium consist of Components
Companies, Focal Firms, Complements Companies and the semiconductor manufacturing
makers, which are the customers of Minimal Fab, as well as the business ecosystem of
existing semiconductor production systems (Figure 3). As an alternative of ITRS, AIST is
presenting the Minimal Fab development roadmap (Kubouchi & Hara, 2015). The dashed
line indicates the relations. As with the existing business ecosystem, the co-innovation risk
has become very low. However, Minimal Fab development roadmap of AIST isn’t in
accordance with the Wish Map of semiconductor device manufacturers. Hence, we think
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that Minimal Fab will be difficult to be adopted by existing semiconductor device
manufacturers. Accordingly, Minimal Fab has adoption chain risks.

We show the Value blueprint that is indicating the connection with each partner of
Minimal Fab in Figure 10. As for the difference with existing production systems (Figure
3), the adoption chain risk of the existing semiconductor device manufacturer has become a
yellow signal. We think that the entry barrier of Minimal Fab is relatively high, because the
semiconductor device manufacturers have customized their production system for their
semiconductor device manufacturing. For example, the automotive semiconductor devices.
If the semiconductor device manufacturer has changed all of the production systems, such
as manufacturing equipment and material, to Minimal Fab, it is necessary to take a product
authorized examination by the automobile manufacturer again.

However, the value network is replaced from the mass production system of existing
Fab to the high-mix low-volume production system of Minimal Fab. This system does not
need a large amount of capital investment. Thus, the user companies in semiconductor
device manufactures have become able to produce their own semiconductor devices by
Minimal Fab. Therefore, the new connections that are from Focal Firms and Complements
Companies to semiconductor device user companies are born. It is never seen in the existing
value network. In fact, the first customer who purchased Minimal Fab is not a semiconductor
device manufacturer but JTEKT which is automotive-related company in Japan. Moreover,
SME & start-up companies have started a foundry service business (Nihon Keizai Shimbun
morning edition, 10/20/2014) due to the low barrier to semiconductor manufacturing by
Minimal Fab. In other words, these companies have forged a new path to complement the
adoption chain risk of the existing semiconductor device manufacturers (Figures 9 and 10).

We think that Minimal Fab has been the incunabula of the new ecosystem showing to
Figure 9 with the value network by the high-mix low-volume production system that is
different from the existing system.
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Figure 9. The Business Ecosystem of Minimal Fab
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Figure 10. The Value Blueprint of Minimal Fab

DISCUSSION

This study is based on the business ecosystem by the hypothesis with constraints, we
have discussed the ecosystem of a semiconductor production system that compares to the
existing Fab with Minimal Fab by the framework. Table 1 shows these differences.

The main constituents of Components Companies, Focal Firms and Complements
Companies are SME & start-up companies. As this reason, the big companies, such as
ASML, Tokyo Electron, have performed at leading-edge R&D that is indicated by ITRS,
and the price of their developed equipment is more than several million US dollars.
However, the price of Minimal Fab equipment is several hundred thousand US dollars, so
the business model is different and we think that it has become the dilemma of the innovation
(Christensen, 1997).

Miyake et al., (2015) conducted a questionnaire survey to Fab System Research
Consortium. About 5% of the companies are conducting R&D that does not follow ITRS.
The reason for this, we consider that the semiconductor industry has reached at a mature
phase in the market and they actively participating in Minimal Fab innovation and they are
looking for new business. In addition, as activities that contribute to the core technology
improvement of the company, about 60% of companies have cooperation with universities,
public research institutes, large companies and SME & start-up companies. In other words,
it is open innovation. Ogawa & Tatsumoto (2009) considered that open innovation, such as
a conventional national project, has not been made with the distinction of working with
competitors, therefore, they have not generated a synergy effect. However, they have created
synergies in Minimal Fab.

The reason for this, AIST has developed the minimal standards for PLAD (Particle
Lock Air-tight Docking), user interface and the housing that are commonly part of
Minimal Fab equipment as a consensus standard. In addition, AIST in the same way as ITRS
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is responsible for the technology roadmap of Minimal Fab. A part of cooperation and
competition became clear with these points. For example, Minimal Fab equipment maker
competes with a process and control unit that are needed originally, but they have established
some working groups for the synergy effect to develop the common parts such as, interface,
transfer system, and vacuum system. The standardized equipment in this way has become
the platform of Minimal Fab.

Table 1. The Difference of Ecosystem of Existing and Minimal Fab

Existing semiconductor production
system

Minimal Fab

companies

Components ULVAC_, Carl Zeiss and so on large 27 companies to SME & start-up as the main
Company companies
Focal Firm ASMLL, Tokyo Electron and so on large 35 companies to SME & start-up as the main

Complements

Shin-Etsu Chemical Co., Tokyo Ohka

35 companies to SME & start-up as the main

level.

Company Kogyo and so on large companies
+ Semiconductor user company such as set
. maker, automotive parts maker
End User Intel, TSMC and so on large companies -SME & start-up that have entered the
foundry business
Platform ITRS indicates the wafer size and finer Standardized Minimal Fab equipment

Value network

Mass production system

High-mix low-volume production system

Co-innovation
risk

Reduction by ITRS

+Reduced by Minimal Fab development
roadmap by AIST

+Reduction by Fab System Research
Consortium

Reduce by ITRS that is made by

- Because existing semiconductor device
manufacturer customizes a production

Adoption . - system, the entry barrier is high
L semiconductor device manufacturer, also ) .
chain risk + The entry barrier is low for companies
they are an end-user - . .

newly entering the semiconductor device
manufacturing industry

Others:

Consensus SEMI standard Authentication by Minimal Fab standard

standard

CONCLUSION

As the findings of this study, we found that Minimal Fab has the potential that can be

the new business ecosystem with the value network by high-mix low-volume production
system that is different from existing. Also, this new ecosystem has the customer, not only
semiconductor device manufacturers but also semiconductor device user companies and
SME & start-up companies. In other words, it is possible to have the segregation from the
existing semiconductor device manufacturing because the ecosystem is different.

Thus, a new ecosystem with the different value network to the business ecosystem of
existing semiconductor manufacturing systems has been established and we found that they
have carried out the following focus strategies as we postulated.
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i. R&D does not follow ITRS.
ii. Deploy high-mix low-volume production system that will enable short delivery
time and lower cost.
iii. Focus on low-end semiconductor device manufacturing according to the
Minimal Fab roadmap by AIST.

In order to enter the semiconductor device manufacturing industry, SME & start-up
companies should implement this focus strategy. We think that the feasibility that the focus
strategy will be enhanced more if they have "Absorptive Capacity" (Veugelors and
Cassiman, 1999) that can absorb the technology of the other companies which they obtained
by open innovation. Also, Miyake et al. (2013) describes a quantitative evaluation method
of Absorptive Capacity.

This study analysed by the framework in the semiconductor device industry that has the
technology road map. Therefore, in order to generalize the business ecosystem generation
factor in the early stage, we think that it is necessary to continue to refine the system through
a case study with the exception of semiconductor related cases.
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Abstract

This research is a program evaluation of an entrepreneurial education in public and private
higher education institution in Malaysia. Among the problems of the Entrepreneurial
Education face by Ministry of Higher Education Malaysia as stated in Entrepreneurship
Development Policy for Higher Education Institution (HEI) is the lack of mechanisms for
quality, effectiveness and impact measurement. This study aims to evaluate the issues and
challenges in the implementation of entrepreneurship education practices by Higher
Education Institution (HEI) in Malaysia. There are two higher institutions involved in this
research, Universiti Teknologi Mara (UiTM) and International Islamic College (IIC). Both
institution offer Bachelor of Entrepreneurship and have more than one cohort of students
graduated.  This study adopts qualitative approach utilizing case study method. The
collection techniques included semi-structure interview, document analysis and observation.
This study focuses on entrepreneurial program at public and private Higher Education
Institution (HEI) and it contributes to the present literature on the real phenomena of
entrepreneurship education in this country, specifically focusing the actual issues and
challenges which relates to the monitoring and evaluating the effectiveness of the
entrepreneurship education programs faced by the Ministry of Higher Education and the
Higher Education Institutions in Malaysia.

Keywords: Evaluation; Entrepreneurship Education; Issues and Challenges

INTRODUCTION

There are various policies and plan emphasizing on the human capital development. In
Vision 2020 working paper in 1991, our former Prime Minister, Tun Dr Mahathir Mohamad
has highlighted the need to establish ‘a scientific and progressive society’ as the sixth
challenge out of nine outlined in the national agenda. Until now various efforts provide by
the Malaysian government with the assistance of many agencies in establishing programs to
the young entrepreneur and graduates in a tandem to this national agenda. Small Medium
Enterprise Corporation (SME Corp), Malaysia External Trade Development Malaysia
(Matrade), Ministry of Entrepreneur and Co-operative Development (MeCD), have been
offering grants specifically for local SMEs and small/medium industries that meet the
criteria. Obviously, the government wanted to see more technopreneur and entrepreneurs
running the small and medium enterprises (SMES) in the country.

As for the education sector, Ministry of Higher Education has instructed all local public
and private universities and colleges students are required to seat for the entrepreneurship
course. The intention of the Ministry of Higher Education (MoHE) of revitalizing
entrepreneurial acumen of all graduates and also in tandem with the Ministry of Entrepreneur
and Co-operative Development (MECD) to encourage young generations to venture into
business and be courage to explore opportunities through this sector (Mansor & Othman,
2011). On top of that MOHE is also including the entrepreneurship skill as one out of nine
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generic skills or domains that should be possessed by the students in a new Outcome Based
Education System (OBE). This skill needed to ensure graduates at all discipline are not
solely depending working with others but creating a thinking of having their own business
in the future. “We are producing more graduates than jobs,” said Minister of Higher
Education (MoHE), YB Dato Seri Mohamed Khaled Nordin during the launch of Ready
Work portal held at Universiti Teknologi Malaysia (UTM) Kuala Lumpur Campus. He
added that entrepreneurship education helps stress the power of ownership to create wealth.
(afterschool.my, November 2, 2012)

Several studies have shown that entrepreneurship has been identified as a potential
catalyst for expanding economic growth and to maintain competitiveness in facing the
challenges of globalization. (Minniti, M. & Levesque, 2008). The involvement of graduates
in the field of entrepreneurship is supported by the government as an alternative to reduce
the unemployment rate in the country (Othman, Othman, & Ismail, 2012). However, past
studies are based on the studies conducted abroad of how the effectiveness of Entrepreneur
Education implemented that lead to the reducing number of unemployment rate among
graduates.

This present study focuses on issues and challenges of the entrepreneurial program
within the public Higher Education Institution in Malaysia by using the system approach
based program evaluation. This part will also touch the research gap, research objectives and
research questions, research framework and research scope.

Research Gap

There are a number of gaps that show the ineffectiveness of entrepreneur education in
Malaysia as indicated by the previous researcher such as those involving the gap in skill
expectation and skills acquisition. The studies show the ineffectiveness of entrepreneurship
education in Malaysia in matching students’ skill expectations with their skill acquisition.
(Cheng, Chan, & Mahmood, 2009). Then it follows by the gap between the aim of
Entrepreneurial Education and the curriculum imposed for this program. The aim of
Entrepreneurial Education on the expected entrepreneurial characteristic hold by the
students after they learn this field but there was no deeply evaluation done to the curriculum
teach to the students, whether it is enough to meet the required expectation. (Ismail &
Ahmad, 2013)

At the same time according to Ismail & Ahmad, 2013, The lecturer was rated low in
term of performance, there were few research highlighted the competency standard that
should be possess by the Entrepreneurial Education lecturer/ instructor. (Ismail & Ahmad,
2013)

Apart from that there is also a gap between the government aim and the actual outcome
of the graduant. The government intention/aim/plan toward EE’s students to be self-
employed but the real outcome contradicts with this intention/aim/plan. (Liv Anne Storen,
2014). Gaps in the implementation of the entrepreneurship program, reflecting an imbalance
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in the entrepreneurship education process (method of teaching, curriculum) and the program
objectives aimed at producing future entrepreneur. (Nasrudin & Othman, 2012)

Research Objectives
The purpose of the programme evaluation proposal is:

To determine issue and challenges of Entrepreneurial Program in Higher Education
Institution in Malaysia in achieving its Program Education Objective through the lens of the
System Approach Based Program Evaluation Model (Fatma Mizikaci, 2006)

Research Questions

In this study a system approach based program evaluation model will be deployed,
therefore the research questions will be divided into the three sub components that comprise
of Social System, Technical System and Managerial System.

Social

e To what extend does the Ministry of Education give support in ensuring the
success of this program in meeting its objectives?

¢ Isthere any mechanism use by the Ministry to monitor and evaluate the success
of the Entrepreneurship Program in Higher Education Intuition in Malaysia?

o Are the stakeholders satisfy with the outcome of this program?

e Are the institutions concerned about the continuous improvement of this

programme?
o What effort has been made to ensure the continuous quality improvement of this
programme?
Technical

e To what extent have the resources provided able to meet the program
requirements

e To what extend the curriculum provided meets the Program Educational
Obijectives

e How is the institution following the activities/strategies that have been
previously outlined? Execution/implementation strategies?

e To what extent does the program meet program educational objectives?

e Are the employer satisfied with the performance of the graduates?

Managerial

e Whatare some alternative strategies or approaches that could be used to enhance
the merit of this program?
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o Does the policy, vision and mission of the organisation in line with the objective
of the program?

Conceptual Framework

This research will evaluate an existing entrepreneurial education in public higher
education institution in Malaysia using System Approach Based Program Evaluation Model
in quality system. According to (Mizikaci, 2006a), this model is powerful in two ways:

e it is a well-integrated model for program evaluation and understanding of the
quality systems in higher education institutions from the perspective of systems
approach; and

e it offers a multiple-sources approach to stakeholder-oriented measurement in
terms of both varieties of dimensions and sources. (Mizikaci, 2006b)

The entire system is open to internal interactions and external influences. The
relationships are analysed using a program evaluation approach. Quality implementations
are described in relation to the subsystems for achieving the overall goals. Subsystems are
set up for developing systematic evaluation and methods for the analysis of, e.g. social,
technical and managerial processes in the given institution. As listed by (Mizikaci, 2006a),
there are six steps to follow by this model.

e Set criteria for program evaluation:

» The criteria and the programme are based on the quality concepts re-defined
accordingly, representing shift from industry-based concepts to education
based concepts and issues for higher education.

» Adopt the systems approach model in order to set the strategies for the
program.

e Stakeholder identification:
+ Define the stakeholders as those that have an influence directly or indirectly
on higher education of the
programs such as students, academic staff, administration, parents,
graduates, employers, Higher Education Council, Ministry of Education
and other related institutions.
» Conduct interview to define the needs and expectations of the stakeholders.

e  Sector analysis
* Analyse inputs sources, e.g. the graduates and trained personnel in the
employment market.

e Analyse performance skills and knowledge expected from trained employees.
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e Analyse existing employment sources embedded in the community which can
have indirect influence on higher education, e.g. public offices and non-
governmental institutions, other national and international bodies of research
and education.

e ldentification of resources:
» Identify what resources are available.
» Identify whether the resources are appropriate to the objectives defined.

o Data gathering:
» Gather data from multiple sources.
» Use data analysis procedures.
» Adopt a systematic data collection procedure (collect, analyse, interpret and
make use of data systematically)

e Programme development:
» Plan all the stages identified in the technical system of the model.
» Make use of quality measurement tools in planning instructional processes.
» Make use of relevant educational research on planning teaching/learning
processes.
» Make use of technologies when planning instructional material
« Emphasize frequent feedback and evaluation.
» Plan continuous education strategies.
+ Adopt suitable evaluation strategies for programme improvement.

e As can be seen here, each stage provides for the implementation of the model
components and directs the data interrelated to the sub-system components:
social, technical and managerial systems. (Mizikaci, 2006b)

Research Scope

This research will specifically focus to the undergraduate Entrepreneurial Program
offered by Public Higher Institution in Malaysia. Through System Approach Program
Evaluation Model, the issues and challenges of program will be view through the stakeholder
and the organisation system as a whole. Therefore, in this research the stakeholder composed
of students, the academic staff and the managerial level were interviewed.

Conclusion

Most of the Higher Education Institution in Malaysia focuses on quality and program
evaluation but it has been done in isolation. Therefore, it is a time to use System Approach
to Program Evaluation Model which involves a comprehensive evaluation that covers
internal and external aspect. This research involves students, teachers, management and
stakeholders.
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AN EXAMPLE

In Malaysia, several researchers have conducted a study on the effectiveness of EE in
various aspects, such as focusing on entrepreneurial skills and characteristics. The results
show the ineffectiveness of entrepreneurship education in Malaysia in matching students’
skill expectations with their skill acquisition. Thus, educational institutions need to review
the existing curriculum and design a more appropriate curriculum to develop effective
entrepreneurship programs and enterprising individuals. (Cheng et al., 2009). There were
also researchers who study the ability of entrepreneur students in highlighting the
characteristics of leadership that should be possessed by the entrepreneur. The main purpose
of this study was to explore personal competencies of student entrepreneurial leaders
(Bagheri, Lope Pihie, & Krauss, 2013).

Like other developing countries, Malaysia should also look at the level of readiness for
the implementation of this program. The study indicates that Malaysian students’ readiness
in terms of entrepreneurial willingness and capabilities are strong. However, the readiness
of entrepreneurial attitude and readiness for entrepreneurship education within the internal
environment of public universities remains insufficient and requires improvements.
(Othman et al., 2012). The level of readiness should also be viewed from the curriculum
adopted by the HEI. Does theoretical and practical contents are balance in the existing
curriculum. Curriculum and co-curriculum activities need to adopt a more practical and
hands-on approach, distinct from business education, while public universities should open
up opportunities for students to pursue entrepreneurial education, in order to increase
awareness and change the mentality or culture of “wage-earning” careers in favour of
entrepreneurship. (Othman et al., 2012).

Effective curriculum is crucial to ensure that the objectives are achieved. This can be
seen from the research done on the polytechnic in Malaysia which still have problems with
the curriculum. Indeed, this result gives important impact to Ministry of Higher Education
(MoHE) in Malaysia, especially polytechnics, in planning and developing Entrepreneur
Education in the institutions. Regarding these issues, the reformation of curriculum and
pedagogy is important. The entrepreneurship modules, activity and programme executed
throughout polytechnics are unable to provide students with entrepreneurial tendencies.
(Ismail & Ahmad, 2013). In addition, a competent instructor is needed to ensure that students
are motivated and really understand the need to become an entrepreneur. Unfortunately,
most of the instructors who teach Entrepreneurial Education in HEI, equip with theoretical
knowledge but do not mastered this entrepreneurial knowledge practically. This finding
confirmed that polytechnic lecturers are not imbued with entrepreneurial tendencies. (Ismail,
2013)

DATA AND METHODOLOGY

Data for this study were collected through two higher education institutions, Universiti
Teknologi Mara (UiTM) and International Islamic College (1IC) where both institutions
offer undergraduate entrepreneurship program. The data obtained through interviews
conducted with lecturer and coordinator who have been involved in entrepreneurship
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program (manage to get consent from both interviewee). Researcher also managed to obtain
documents which related to the curriculum and course syllabus of these two institutions.

In this study, qualitative method is adopted for data collection and analysis. Qualitative
research is an inductive process that used to reveal the meaning of significant of participants
in their context. It is as described by. (Merriam, 2009, p. 13), qualitative researchers are
interested in understanding the meaning people have constructed, that is, how people make
sense of their world and the experiences they have in the world.

Case study was chosen to describe in detail and analyse a system that has limits and
boundaries. As mentioned by (Merriam, 1998, p. 40), a case study is an in-depth description
and analysis of a bounded system. Entrepreneurial Program is a bounded system where
researcher can limit or fence in what is going to be studied.

Semi-structure interviewing, observations and document review are the techniques
chose as data collection method for this study. Interview is best used when researcher does
not know one's feelings through observation and how people describe what is happening
around them. Semi-structure interview according to (Merriam, 1998, 71) is in the middle
between structure and unstructured.

RESULT - ISSUES AND CHALLENGE
Curriculum

The existing curriculum needs a lot of improvement because it must meet the
requirements of a future changes. “For present yes, for future always have to review because
the trend that change very fast. So we have to keep up. We have to quite regularly, keep up
with the current need of our society”. (Interviewee - 1). At the same time, the course that
teaches on how to deal with risks in the business should also be included in this curriculum.
It is very important that students know how to deal with a business risk. That was
recommended. | think Prof Hassan from Univesiti Teknologi Malaysia, he mentioned about
risk course, because recently we have round table dialog with industry. He said,
Entrepreneurship is about risk taking. Our students are not tough enough. To become
entrepreneur, we need to be very strong, when we go down we have to go up, that is why
Chinese they are very persistence, they want to be success and always look forward.
(Interviewee - 1)

Most of the contents of this curriculum emphasizes on theory. (Please refer to the
Appendix 1 - Curriculum Structure of Bachelor in Administration (Entrepreneurship)) While
experiential learning through practical training are required by the students “Theoretical
enough, practical is still insufficient. As University Malaysia Kelantan UMK, its organize
practical training during semester break to expose students” (Interviewee - 1). It happens to
the other HEI, where the existing curriculum is not appropriate to the current requirements.
The present curriculum should be improved to meet the current changes. According to the
feedback, the majority of the IHLs recognize the current challenges faced in executing
entrepreneurship education into the present curriculum. (Yusoff, Zainol, & Ibrahim, 2014)
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Practical Training

Practical training should be given priority as well as providing students with incubator
facilities, shops and the like to enable students to always practice what they learned. “To
make it difference you have to embed them with the industry then to exposes them with lots
of entrepreneur stuff, provide them with incubator and let them practice. Like retail, the
program that | teach, we provide the simulation store. Students go in, and then for a week
they have to go for three-hour training, to expose them on how to handle customer, how to
handle with difficult customer and to make sure how to arrange the goods in order, that’s in
retail right. It same to entrepreneur, | think we need to provide store so that they can practice
what they have learn. This is not materialized yet”. (Interviewee - 1)

The time allotted for practical training was too short, which is supposed to be extended
to one year. “Just being discuss and need to revise our curriculum, we are a in the process
of reviewing and try to put forward the ideas of one year of internship instead of four
months” (Interviewee — 2)

Redundancy

The importance of learning how to create or do a business plan is one of the things that
have been emphasized in the Entrepreneur Education. But repeated learning can make
students every semester feels bored and lose focus on the lesson. “I think that is redundant.
It’s really redundant. In New Venture course students are required to produce with a business
plan. Semester 3,4,5 and even in semester 6 they also have to do the business plan, for what?”
(Interviewee — 2). This causes students to feel unhappy and expressed their dissatisfaction
with the frequent task that they need to do every semester. “So many complain from the
students, that’s why at this moment we try to revise back our curriculum, we try to eliminate,
for example the latest news | heard last week, Small Business Management will be
eliminated. It will be eliminated probably due to the redundancy”. (Interviewee — 2) This
shows there are still weaknesses, not only at the curriculum level but the instructor ability in
providing a more creative learning technique are still lacking. Academicians should teach
entrepreneurship through learning focus that is upon ‘know how’ and ‘need to know’ rather
than functional expertise. The ‘need to know’ stems from the development problems and
opportunities of the business. The challenge to academician is therefore to organize
knowledge around organisation development processes, radically different from the
conventional functional paradigms. In guiding them to the survival of a business in the early
years, the target might, for example, be to anticipate the problems that lead to business
failure and ‘bring forward’ the knowledge in such a way as to enable entrepreneurs to
anticipate development problems before they occur and take remedial action. (Zakaria et al.,
2011)



MCRJ Special Issue Vol. 1 | No. 1 | 2017 228

Different Thought and Limited Time
Different thought

To ensure an effective curriculum, all those involved, lecturer, program developer and
management must work together and unite. The problem faced by many HEI is
disagreements between parties. This led to the failure of implementation of the good ideas.
We are in the process of reviewing our curriculum and try to put forward the ideas of one
year of internship instead of four months. The problem we are facing here. Sometime, those
seniors do not support the new ideas. Sorry to say, this department is having little tribes,
who are untouchable. That’s a problem. When we proposed they cannot accept. Just need to
listen to them. (Interviewee — 2). Opinions and ideological differences arising on
Entrepreneurial Education are among the issues and challenges stated in The
Entrepreneurship Development Policy for Higher Education Institutions (HEISs). This matter
must be addressed by all involved HEI so that it does not give a negative impression on the
implementation of this program

Limited time

Way of learning Entrepreneurial Education is different from other education programs,
it requires a lot of time doing practical tasks, participate in training and workshops related
to entrepreneurship. Unfortunately, in most HEI, most of the students are busy, they
involved in activities initiated by the HEIL. They have no time to get involved in the
entrepreneurial activities. “(Extra curriculum or activities) Being provided but some time if
we want to conduct team building, there is no room, no room here means no time, there is
so many activities in the UiTM, sometime we cannot put any slot in one semester. It’s very
hard to arrange our own activities”. (Interviewee — 2)

Monitoring and Evaluation
Centre of entrepreneur education and development

To ensure the success of EE, a special centre should be established in each HEI. The
role of this Centre is to mediate between HEI and industry, it is also necessary to evaluate
the effectiveness in producing entrepreneur graduates entrepreneurs as expected by the
government. The centre needs to keep track of graduates and get the latest information about
their involvement in the field of entrepreneurship. Besides that, the centre is also responsible
for providing information about the development of Entrepreneurial Education in the HEI
to the Ministry of Higher Education as well as reporting on the effectiveness of EE activities
to the Ministry. Unfortunately, most of the centre is not properly played a role. Ministry do
ask about the number of entrepreneur graduates? That's why (Malaysian Academy of SME
& Entrepreneur Development) MASMED under hot seat. if you want to ask, ask MASMED,
as Retail Program, when the ministry ask, they have some figure. (Interviewee -1)

A radical yet practical approach is to separate entrepreneurship education initiatives
from business schools by creating a unique entrepreneurship centre parked under a strategic
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division that oversees the entrepreneurship development activities at faculties, including
Engineering, IT, Humanity, Arts and others (Hindle & Lansdowne, 2005)

Resource person

To evaluate the extent of the effectiveness of this Entrepreneur Education it should be
handled by a centre or department or unit. In some HEI, a representative of the centre is
responsible for the respect of the graduates. It is possible if the number of graduates
produced is too many. “The effort actually being tried to do by the resource person, I think
she does its own her own effort, she made a wide data base, because we are just new, she
tried to gather students information, anyone who going into business, which got loose, who
further study who did not. She basically did that She simply cannot do that when the increase
in number of graduate. She created her own initiative, imagine she was also lecturer in
MASMED handling training, | thing by now she could not cope. She did that time | was a
coordinator. | remember she said, she created data base, address, contact. (Interviewee -1)

Because there is no special department or unit responsible for the alumni. Most
lecturers have to make their own initiative. This is the evidence that shows the absence of a
special evaluation conducted by HEI and in getting information about the graduates and no
effort to determine whether the PEO is reached or not. “There is no actual person who handle
this but through the informal conversation, we try to seek their(students) opinion than we
know where they are, that's how we contact our students. For example, my students and I,
we always contact, ask about their current position”( Interviewee — 2).Through studies
conducted by a group of researchers , the failure of HEI not only in handling Alumni , in
fact, there is lack of commitment from the staff that led to the ineffectiveness of the
Entrepreneur Education implementation. Among the top challenge was lack of commitment
among [HLs’ staff and students. This feedback came from five IHL participants who found
that staff and students were not committed to the entrepreneurship programs. (Yusoff et al.,
2014).

The effort done by the HEI in getting a right entrepreneur students

To be an entrepreneur is not only necessary to have knowledge but require high interest
and passion in this field. At the top of the list was a lack of soft skills among the students.
Students following the entrepreneurship programs lacked communication skills, leadership
skills, knowledge of marketing strategies, general business knowledge, and abilities in
networking .(Yusoff et al., 2014). Thus in UiTM starting this semester, students who want
to enter into this entrepreneur program has to go through an interview session to ensure that
they are really interested. We just started recently. Before this, the student intake just like
any other program that’s why we decided recently, we just implemented this semester, we
need to interview. Otherwise we get garbage. Just people who come in not interested and
then they become not so interested. The first batch was quite bad because the students they
don’t know, they took this program because they have the opportunity to study. (Interview
- 1)
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CONCLUSION

Various issues and challenges are centred on an unstable curriculum between practical
training and theory as well as internal problems between the academic staff with different
opinions and thought as well as the absence of the role played by entrepreneurship centre on
the implementation of the program. There is also repeated topic in the curriculum especially
on the business plan preparation which cause students feel pressured. All of these issues
and challenges need to be improved in order to ensure comprehensive impact on graduates
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Abstract

The needs for communication with the world community requires people to be able to master
some kind of foreign language well. To support that, several schools and university in
Indonesia are required to have a language lab that can be used as a means of learning a
foreign language. But to build a language lab certainly require no small cost. On the other
side, today almost all schools and colleges already have computer labs. So it is possible for
the computer is functioning laboratories such as language laboratories, in particular by
implementing a software system. To make the language learning software system becomes
interactive and as real-time communication media between teacher and student, then it
should be implemented chatting features on it. On this research will be discussed about the
data communication model between computers (servers) teacher with student computer
(client) in supporting streaming feature of learning video data and teacher’s live video, as well
as in supporting the chatting features between teachers and students. Audio and video
streaming technology is more relevant to implement, because this time computer technology,
multimedia and internet are growing up. The Use of LAMPP stack, Node.js, NPM and VLC
on the server side, the use of RTSP as the protocol to send video/audio data from the server
to the client and the VLC plugin embedded in the client browser, have been able to collaborate
optimally to make audio/video streaming system.

Keywords: Language Learning, Communication Media, RTSP, Audio, Video, Streaming

INTRODUCTION

Globalization requires every citizen to be able to compete in the international arena. The
needs for communication with the world community requires people to be able to master
some kind of foreign language well. In the world of education in Indonesia, one of the
foreign languages most widely taught in English. Although there are several other foreign
languages that be taught in some schools in Indonesia, but the English still number one as a
foreign language that must be mastered by the citizens in Indonesia. Moreover, English
began to be given to students in grade 1 primary school level. It aims to support Indonesia
in preparing the HR community in the era of globalization and competition at ASEAN
regional level. To support that, several schools and university in Indonesia are required to
have a language lab that can be used as a means of learning a foreign language.

But to build a language lab certainly require no small cost. On the other side, today
almost all schools and colleges already have computer labs. So, it is possible for the
computer is functioning laboratories such as language laboratories, in particular by
implementing a system of foreign language learning software. Among the features that must
be provided by a software system that is learning a foreign language is (Syaifudin et al.,
2015):

- Learning media feature
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- Group discussion feature
- Quiz feature
- Attendance list feature

By applying information technology for implementing foreign language learning
software, it is expected (can) reduce the cost of procurement language laboratory, can
maximize the computer lab usage, and can ultimately provide a new atmosphere in learning
foreign languages and can improve learning outcomes (Asri et al., 2015). One of the key
features in language learning software is a feature of learning media. This feature makes it
possible to display a various of media, both text and multimedia media. Included in the
multimedia-based teaching materials is a video tutorial / learning materials and live video
when teacher delivering they materials. Size large of multimedia teaching materials to be
delivered from the teacher's computer to computer students, necessitates a mechanism for
effective streaming multimedia data which can minimize delay and maintain the quality of
the data.

Besides feature of learning media, to make the language learning software system
becomes interactive and as real-time communication media between teacher and student,
then it should be implemented chatting features on it. Chatting feature can be used in group
mode or private mode. And just like the learning media feature that require of data
transportation model effective, likewise with the chatting features. Chatting features have to
be running in real-time with a minimal time delay possible.

On this research will be discussed about the data communication model between
computers (servers) teacher with student computer (client) in supporting streaming feature
of learning video data and teacher’s live video, as well as in supporting the chatting features
between teachers and students.

LITERATURE REVIEW

Some previous research has been implemented to apply information technology in the
learning process. In 2005 Dolzani develop Streaming Video system via the Internet network
to support the learning process called LODE system (Dolzani, 2005). In applying, 66 %
students have accessed and used that system in the learning process. In 2013, Rozi did
research to implement VoD (Video on Demand) to support the process of long distance
education at the Politeknik Negeri Malang (Rozi, 2013). The system can organize and
manage instructional video data, user data and provide services to users in the form of
instructional video display in accordance with the request of the user.

In a different research, Hartsell and Yuen, in 2006 did the research about usage of video
streaming on online learning process (Hartsell et al., 2006). There are several things to notice
in streaming video technology, such as, (1) making a video in the right format (2) the
availability of server streaming media (3) enough bandwidth to download and upload video
files. Streamed video generally has real media format, Windows Media, Quick Time. All of
them support the protocol RTSP (Real Time Streaming Protocol) which can do streaming in
real time. MPEG-2 and MPEG-4 are new formats which can also be used for streamed video.



MCRJ Special Issue Vol. 1 | No. 1 | 2017 233

Syaifudin in 2015 has made the design of software for learning a foreign language is
one of its main features is to streaming video and live video learning from teacher to student
(Syaifudin et al., 2015). Also in the design of the software also has features to recap student
attendance, quiz, question bank, and other learning data management features. The design
of foreign language learning software is oriented on improving the effectiveness of the
process of learning a foreign language. In addition, the drafting is also intended to improve
the efficiency of the use of the computer lab, which has been at the school, as well as a
language lab (Asri, 2015). That is, simply by installing the software in the computer lab,
then the school can function as a computer lab and language lab at once.

Video Streaming

Along with the development of computer technology, multimedia and networking, the
educators saw the opportunity to create a more productive learning environment. One
product of collaboration from third technologies is video streaming. Video streaming can be
used as a facility for delivering on instructional material in audio and video format. The term
is commonly used streaming video to show the process of compression and buffering the
video, so that video content can be viewed in real time by the user through the Internet.
Streaming video service users can see the video you that they want by downloading some
parts of the video and pass on other parts to see next. This method is more effective than
download all the video section in the same time and see it later. In the video streaming
process, the program will download the video file to be displayed in a small packet buffer.
If the packet buffers that have been downloaded are sufficient to display, then the program
will start showing. And the download process for the next part started back. In other words,
the process of streaming media can be defined as the transfer of digital media (such as video,
audio and data) that take place simultaneously with the application server that can be
displayed in the client application in real time (Hartsell, et.al., 2006). If the streaming process
has been completed and the file has been displayed, the file is no longer available in the
user's computer (Reed, 2003).

Special for the educator, streaming video technology offers the advantage of creating a
virtualized instructional material that more could attract the attention of students. In addition,
good streaming video management system will help educator to manage instructional video
content into a database that is easy to find time (Hartsell, et.al., 2006).

And of course, this technology can expand the dimensions of time and space to do
learning process. If during this time we can only meet a lecturer in a classroom on a specific
schedule, then by streaming video, visualization of the teacher can be presented in a video
format and can be accessed by students wherever and whenever they want.

RTSP (Real Time Streaming Protocol)

RTSP is one of protocol that is frequently used to do streaming digital media, such as
audio or video in real time. the use of RSTP can allow live viewing video from the direct
source (such as encoder or camera) using the standard media player and compatible with the
protocol. What is meant by standard in this case is it has already implemented RTSP standard
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that has been listed in RFC2326 (Simon, 2010). Some examples of media player which have
implemented standard RTSP, are VLC, QuickTime Vide LAN Client and there are many
other media players that have implemented it.

RTSP set and control either one or several time-synchronized streams of a continuous
media such as audio and video. It does not typically deliver the continuous streams itself,
although interleaving of the continuous media stream with the control stream is possible. In
other words, RTSP acts as a "network remote control" for multimedia servers. Some
operations supported by RTSP protocol are:

a. Retrieval of media from media server: The client can request a presentation
description via HTTP or some other method. If the presentation is being multicast,
the presentation description contains the multicast addresses and ports to be used for
the continuous media. If the presentation is to be sent only to the client via unicast,
the client provides the destination for security reasons.

b. Invitation of a media server to a conference: A media server can be “invited” to
join an existing conference, either to play back media into the presentation or to
record all or a subset of the media in a presentation. This mode is useful for
distributed teaching applications. Several parties in the conference may take turns
“pushing the remote control buttons”.

c. Addition of media to an existing presentation: Particularly for live presentations,
it is useful if the server can tell the client about additional media becoming available.

RTSP has some of the same functionality as same as HTTP protocol. Nevertheless,
basically have differences in the data transmission process. HT TP is an asymmetric protocol,
where the client can leave request, and the server will respond to the request behind. In
RTSP, both the client and server can leave request. Also RTSP requests are not stateless;
they may set parameters and continue to control a media stream long after the request has
been acknowledged.

Node.js

NodeJS included in one of the latest software tools for developing web-based
applications The system software is written using language NodeJS Javascript, using the
base of events and asynchronous | / O. If most Javascript applications is run by a web
browser, Node.js executed as an application server (McLaughlin, 2011). Node.js uses non-
blocking technique to execute the process. It is means, Node.js will execute independently.
Node.js will make the execution of an operation without waiting for another operation
finishes. It is believed to create web applications that are built by using Node.js can run
faster and more efficiently. Node.js has Node Package Manager (NPM) which can allow the
developers to build and use the modules required to support Node.js. Popularity of Node.js
more readily apparent, when several major IT players such as Google and Microsoft use it
to build the application. Some examples of platforms that use Node is LinkedIn and Azzure.
In addition to developing a web application, Node.js can also be used to develop network
applications and cloud. Request processing model on Node.js is shown in Figure 1.
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VideoLAN is a project to provide streaming video solution. It developed by students of
the Ecole Centrale Paris and developers from all over the world, under the GNU General
Public License (GPL). VideoLAN is designed to stream MPEG videos on high bandwidth
networks. Figure 2, shows a thorough solution provided by VideoLAN. The VideoLAN

solution includes (Fallon, 2003):

a. VLS (VideoLAN Server), which can stream MPEG—1, MPEG—2 and MPEG—4 files,
DVDs, digital satellite channels, digital terrestrial television channels and live videos

on the network in unicast or multicast,

b. VLC (initially VideoLAN Client), which can be used as a server to stream MPEG—1,
MPEG—2 and MPEG—4 files, DVDs and live videos on the network in unicast or
multicast; or used as a client to receive, decode and display MPEG streams under

multiple operating systems.

c. Recognizing that the current highly developed web application, then VideoLAN
provide the VLC plugin. So that the browser has been installed VLC plugin in it, can
take advantage of VLC player that supports various formats of video in the browser.
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ARCHITECTURAL DESIGN STREAMING

The system's software architecture is illustrated in Figure 3, which consists of resource
management needs, streaming media, group discussion and examination.
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Figure 3. Architecture of Streaming
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On the streaming features above, there are two types of user-level they are the control
panel (Teacher) and booth (Students). In Figure 3 the teacher acts as a control panel. teachers
have a role or duty to control the activities of teaching and learning in language laboratory
such as giving streaming video to students who have been determined and have the
permission to access such material, sending a message to students through group chat or
private chat and starting video chat to all the students in the lab, the teacher also has the role
to supervise or ask one of the students with private video chat.

While the definition of booth is student, the students have a role to receive learning
activities. Like watching material in the form of streaming video or document, besides
students can also contact teachers through video chat or chatting text through private chat or
even through a video chat. Each booth has a single IP and student. Teaching and learning
activities in this system uses the LAN network, where the LAN network is the connector
between teachers and students, this means that when the teacher will conduct teaching
activities in the language laboratory, the teacher will go to the system and use the interactive
learning media facilities where the learning material will be distributed or shared to all the
students that are in the language lab through LAN network. All the students in the lab will
be able to access the learning media and the learning media contains a file of learning in the
form of audio or video stored on media server.

IMPLEMENTATION

From architectural design shown in Figure 3, an outline of the software system will be
implemented on the sis server and client. Hardware and software specifications of each
server and client that has been used by researchers in implementing foreign language
learning software is shown in Table 1.

Table 1. Software and Hardware Specification

Server Client
Software Hardware Software Hardware
-VLC -Computer/Server intel | -VLC -Computer intel
core i3 core i3
-VLC Browser | -RAM 1gb -VLC Web plugins -RAM 1gb
Plugin
-NodelS -HDD 2gb -Firefox -webcam
-NPM -webcam -headset
-Firefox -headset -RAM 1gb
-LAMP Stack -HDD 2gb

After the software system has complete implemented, the display of the video streaming
process is shown in Figure 4. As Figure 5 shows the process to see streaming audio.
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Next, there must be a testing process to know the big influence of streamed file and the
influence of the number of clients who do streaming at the same time. The test is aimed to
know the delay that may appear when a video file of a certain size is streamed or seen by
some clients. The test is intended to determine the delay that may appear when a video file
with a specific size streamed or viewed by some client.
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The experiment is based on the size of the video:

1. 3 Mb-> the first time the play occurs delay for 5 seconds when streaming but there is

2. 28!\%&3 the first time the play occurs delay for 5 seconds when streaming but there is

3. Tgl\(jli)laz the first time the play occurs delay for 5 seconds when streaming but there is

4. ggl\(jl%la! the first time the play occurs delay for 5 seconds when streaming but there is

5. 28!\253:&3 the first time the play occurs delay for 5 seconds when streaming but there is
no delay

The experiment is based on the size of the audio:

1. 3 Mb-> the first time the play occurs delay for 2 seconds when streaming but there is

2. Tgl\cjlebla! the first time the play occurs delay for 2 seconds when streaming but there is

3. Tg'\o/lleblai/ the first time the play occurs delay for 2 seconds when streaming but there is

4, ggl\cjleblag/ the first time the play occurs delay for 2 seconds when streaming but there is

5. ggl\;jli:a! the first time the play occurs delay for 2 seconds when streaming but there is
no delay

The experiment is based on the amount of time video streaming client:

1. 1 client-> the first time the play occurs delay for 5 seconds when streaming but there
is no delay

2. 2 client-> the first time the play occurs delay for 5 seconds when streaming but there
is no delay

3. 3 client-> the first time the play occurs delay for 5 seconds when streaming but there
is no delay

The experiment is based on the amount of time audio streaming client:

1. 1 client-> the first time the play occurs delay for 2 seconds when streaming but there
is no delay

2. 2 client-> the first time the play occurs delay for 2 seconds when streaming but there
is no delay

3. 3 client-> the first time the play occurs delay for 2 seconds when streaming but there
is no delay

From the test results, it visible that the delay only occurs at the beginning of the video
file when it is run. And after the video file successfully executed, until the completion delay
hardly noticeable at all. This shows that the combination of architecture and technology used
to build the streaming system in this study has been able to minimize the delay premises
more efficiently.
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CONCLUSION

The use of streaming audio and video technology in the process of learning offers an
opportunity to make the learning process more interesting for students and the process of
content management is more effective for teachers. Audio and video streaming technology
is more relevant to implement, because this time computer technology, multimedia and
internet are growing up. Delay time which firstly became an issue in the process of audio
and video streaming, has recently been reduced and minimized. The Use of LAMPP stack,
Node.js, NPM and VLC on the server side, the use of RTSP as the protocol to send
video/audio data from the server to the client and the VLC plugin embedded in the client
browser, have been able to collaborate optimally to make audio / video streaming system.
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Abstract

QOil pollution is caused by the maritime casualty that effecting safety of environment. While lot
of research, work and investigation carried out in order to find out the cause of oil spillage
attributed during accident in shipping industry, very rare research has been done to determine
the aspect of safety in relation with effectiveness of innovation in structure for oil tanker vessel
for controlling oil pollution. The International Maritime Organisation (IMO) believes that
innovation in technology is paralleled with the International Management and Safety
Convention somehow reducing the oil spillage. Hence, in this research great emphasis will
be made on its effect globally in relation to aspect of management and innovation technology
in oil tanker vessel safety, ways to improve safety management, reduce casualty and marine
pollution, and review some potential innovations and ideas to achieve the optimal maritime
safety for oil tanker vessels.

Keywords: Innovation Management, Oil Tanker, Vessels Safety
INTRODUCTION

United Nations was the main international body that promotes the maritime safety to be
more effective and reducing the accidents involved maritime casualty. After 1948
conference conducted by United Nations, the countries were agreed to form the International
Maritime Organisation (IMO) as the specialized agency that deal with the international
maritime and shipping. The main purpose of this organisation is to improve and develop the
maritime safety and protection of the environment of the sea (Wieslaw, 2012). The first
convention in safety was “Safety of Life at Sea” (International Maritime Organisation,
1974).

For this purpose, International Maritime Organisation has identified a measurement of
technical and operational to improve the maritime safety, particularly in oil tanker in
reducing the oil pollution (Acomi & Acomi, 2014). Total adoption is about 40 conventions
and 700 codes and recommendations pertaining to the prevention of pollution and maritime
safety (Wieslaw, 2012). The major convention for oil pollution was “International
Convention for the Prevention of Pollution from Ships” (Convention, 1973).

Main disaster to the maritime ecosystems in worldwide is oil pollution (Bertazzon,
O’Hara, Barrett, & Serra-Sogas, 2014). Pollution can be defined as contaminated (Vikas &
Dwarakish, 2015). Oil pollution is the main source of marine pollution (Wei, Hu, Dong, &
Zhao, 2015). QOil pollution can be happened during the shipment of the oils at seas as shown
in Figure 1. Despite of fact that the amount of the oil spills might be in small or large portion,
but any oil spills may leave the effect of ecological damage to coastline or sea (Viggor et
al., 2013)
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Figure 1: Oil Tanker Spill Statistic 2014 (Original Source taken from ITOPF, January 2015)

The main reasons of the accidents are caused by human error particularly in oil tankers
is about 80 % (Rothblum, 2000).

In order to comply with safety environment in organisation, the IMO has specified the
International Safety Management (ISM) code and “Standard Training for Certificate of
Competency of Watch Keeping Seafarers” (STCW 1995) (Ng, Yip. 2009) code which have
been endorsed to become compulsory for all shipping owners and operators (Grabowski et
al, 2007).

For the beginning, there were only single hulled oil tanker vessels for oil transportation
as shown in Figure 2. Due to some accident disaster in oil pollution, particularly the Exxon
Valdez tanker vessel in 1989, the technology has been changed from single hulled tankers
to double hulled tankers for best solution in preventing oil pollution (Terhune, 2011).

The rapid changes of shipping industry led to the increasing of operational cost,
commercial legislation and challenging new technology and innovation in order to achieve
and maintain the optimal maritime safety and to add value to the ship owner (Goh & Yip,
2014).
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Figure 2: Typical Single and Double Hull Configurations (Original source taken from William,
Rcac, & DeCola, 2009).

THE ROLE OF THE IMO IN MARITIME SAFETY

The IMO is the specialized agency that deals with the international maritime and
shipping affairs (Wieslaw, 2012). The participation members of IMO are 170 endorser
States, including the UK and other major marine countries. Hence, IMO has the command
ability to control more than 96% of world ship owner and operators (Maclachlan, 2004).

LEGAL ASPECT OF IMO IN MARITIME SAFETY IN THE OIL TANKERS
VESSELS PARTICULARLY IN MAJOR CASUALTY CASES

The major convention for oil pollution was “International Convention for the Prevention
of Pollution from Ships” (MARPOL 73/78) (Wonham, 1996).

In 1971, the IMO has adopted another important legal measurement in maritime safety,
particularly in oil pollution which was the “International Convention on the Establishment
of an International Fund for Compensation for Oil Pollution Damage” (Article 1, 1992). The
aims of this convention were to establish the providing of repayment for pollution damages
and also to contribute results for the intention that has been set out from this convention
(Merchant Shipping Bill, 2013).

Also, IMO has supported compensation as Civil Liability Convention (CLC) for oil
pollution. It is stated that any ship owners, from time and position of accident which
happened, were going to be responsible for any pollution damage affected by oil spillage or
oil discharged out of the vessels as an effect from the accident (Article 3, 1969).

Another important tool to control and assist the vessel in distress in oil tanker accident
was “Port of Refuge” (Vaughan, 1994). Port of Refuge is any port that can provide shelter
for damaged of any type vessels that can endanger life, health and surrounding or port who
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can assist any vessel so that the vessel can stabilizing their position, reducing the danger in
navigation and also protection for seafarers and surrounding (Article 949, 2003).

After the oil disaster by the Exxon Valdez (1989), the Oil Pollution Act in USA has been
imposed in adapting the new technology in oil tanker vessel (Double Hull Steel Structure)
and also the standard in constructing vessels for carrying oil in bulk (Oil Pollution Act,
1990).

IMO also has invented the idea of double hulled oil tankers in 1992. The convention
was determined to request that oil tankers constructed after 1993 must be appropriated with
double hulled tankers (Transport Canada, 2009). When Erika tanker, 1999 (No & Casualties,
1999) and Prestige tanker, 2002 (SSC, 2003) broke and spilling the oil into the sea, the IMO
agreed to revise the phase out of single hulled tankers in earlier. The final revision declared
that the legal phase out for existing single hull tankers will be changed on 2010 (101
Congress of USA, 1990).

Flag State and Coastal State Control

Any state that giving the authority by registering any ships in using their state flag are
responsible in handling all the matters of controlling the administrative for the ships (J.N.K.
Mansell, 2009). In the other hands, Coastal State Control is to monitor the usage of the ships
in the foreign coastline (Hare, 2004). The Flag State Control can be defined as requirement
needed by any ships in measuring the safety of the ships during operation in all aspect. In
monitoring the status of the ships on the flag, duty on the flag state is being imposed in
acknowledging the accepting of international regulation. (Haiyuan Wang, 2008).

In controlling the registration of the flag, it can be categorized into two section; National
Flag and Flag of Convenience (Bill Shaw, 1987).

National Flag

National Flag registration is the record with genuine connection between the ships flags
and the holder (Secretary, 2012), also acknowledged as closed registers and first registers of
the vessels. (John Frittelli, 2014).

Flag of Convenience

Flag of Convenience is the record of the ship flags is created deceit in another place
other than the ship flag is displayed, whether it is the flag for other record country (William
R. Gregory, 2012).

Flag of Convenience also known as “open register” parallel with the national register.
Ships that register under this flag of convenience can gain some advantages whereby they
can reduce the operating and technical cost such as lower taxation and lower payroll costs
(The Merchant, 1927).
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However, there are measure disadvantages in the safety regulation and controlling of the
vessels in proper manners of safety with international convention which directly affected to
the maritime safety (Zwinge, 2011).

Port State Control

In usual procedure, many vessels are not commonly calling for Flag State and Coastal
State which can reduce the authority for effectiveness of the Flag State to monitor and
administer the standard aspect of the vessels (International Association of Dry Cargo Ship-
owners, 2000).

However, with Port State Control, the movement of all vessels can be monitored
accordingly. Port State Control (PSC) may consider as a third regime of authority that focus
on the validity, quality and activity control of the vessels in respect of safety (LIyod Register,
Revision Four, 08/05). This is one part of the three-primer abridgement that took the
responsibility to assure regarding the sea standard of maintenance (Paris MoU, 2005).

Regional Port State Control

A “Port State Control regime” has been set up under “memorandum of understanding”
(MoU) or very much alike within the same neighbouring port state (Christodoulou-Varotsi
& Pentsov, 2008). Its practice the harmony investigation process that has been designed to
aim the inferior vessels with the major objective relates to the IMO industrial convention
such as SOLAS and MARPOL that consist of plan for vessels to be investigated when they
were at the foreigner port. Some of regional port state controls are Paris Memorandum,
Tokyo memorandum and etc. (Suter, 2012).

International Association of Classification Society (IACS)

IACS can be defined as a non-government society that endorsed and approved for
maritime safety particularly in technical support, construction design, and conformity of
certification and also the study of improvement (Journal of International Association of
Classification Society, 2011). This endorsement is aligned with the guideline and standard
setup by the IMO (Rauta, 2004).

At the first, there were only seven leading society in the IACS (Journal of International
Association of Classification Society, 2006). After getting the consultative status from the
IMO in 1969, the membership has expanded to the present fifty members (Vaughan, 1994).
The main intention as a Classification Society is to support the classification and lawful
assistant service to the marine industry as well as in maritime safety for preventing pollution
that gathered from maritime expertise and technology (Boisson, 1994).

The goal in supporting the vessel classification is to validate all aspect in the vessel i.e.
the capability and availability of the vessel including parts, systems and other components
in maintaining the safety while on board (IMO Library Service, 2001).
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In other words, any vessel that gotten the endorsed and approved certificate by IACS,
are entitled to get the international insurance that can protect the vessel while on board in
international waters and coastline (Hare, 2004).

Even though IACS have a crucial character and carry out their role in the shipping
industry, but still the liability of the vessels will be borne by the ship owners, operators and
also by marine insurance providers (Lindfelt, 1991).

As such, IACS main responsibility is to inspect and investigate the compliance of the
ship with the appropriate standard by issuing the related certificate, without any guarantee
and liability of the wellness of the vessel. If anything happened to the ship during the
operation, the ship owners and operators ought to manage the loss of the vessel which may
compensate by insurance company, since the ship owners and operators remains eventually
in charge and have the absolute power of the vessel's condition (Durr, 1997).

For examples of IACS members are Det Norske Veritas (DNV); Bureau Veritas (BV);
Lloyd's Register of Shipping (LR); American Bureau of Shipping (ABS); and Nippon Kaiji
Kyokai (NKK) (Durr, 1997).

THE ROLE OF VOLUNTARILY ORGANISATIONS IN OIL TANKER’S SAFETY

When it comes to the safety on the vessel, there are lots of aspects that need to be
considered from the condition of technical and up to the operation performance of the vessel.
The responsibility in maintaining this up-to-date condition of the vessel is lies under the
jurisdiction of ship-owners and operators (Eyres, 2007).

As a result from the high-risk responsibility of the ship-owners, they agreed to form non-
legal pressure organisation to manage the transportation and maritime safety risk of their
vessel (Kanjilal, 2015). Which are including of followings:

EQUASIS

One of the tools that have been developed by the ship-owners is EQUASIS. EQUASIS
is the general admission of information system on quality and safety-connection analysis
regarding the world's merchant fleet (Article 16, 2009).

The database consists of more than 4500 ships safety-connection analysis containing
full report of investigations done by port state control. In 1997, this collection of database
has been launched as the part of the quality shipping campaign by the EU. (Lloyd’s Register
of Ships online).

EQUASIS is officially endorsed by marine agency, classification society, Protection and
Indemnity Club (P&I Club) (Hormann, 2006) and also from the International Transport
Workers’ Federation (ITF) (United Nations Informal Consultative Process on Oceans and
the Law of the Sea, 2007).
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International Chamber of Shipping (ICS)

The International Chamber of Shipping (ICS) is the primary international trade
association of ship-owners and operators concerning in all aspect that effected the operation
of international vessel i.e. technical, seafarers, world economy issues and etc. (Annual
Review of International Chamber of Shipping, 2014).

International Association of Independent Tanker Owner (INTERTANKO)

The International Association of Independent Tanker Owners, also known as association
of harbour and port power (Journal of International Maritime Organisation, 2013). Their
aims are to share and swap of ideas and industrial information on issues concerning people
who work in the port and shipping industry, Latest joint venture of IMO, IAPH and the
shipping industry is to coordinate the full utilization usage of port, terminal spaces and cargo
loading framework i.e. for landing purposes and related safety matters (World Shipping
Council, 2011).

INTERTANKO represent one of the non-government group committee of the ship
owners and operators. Their members including the oil tanker owners, chemical tanker
owners, classification society, financial institution, and non-government controlled tanker
owners for the safety oil and chemical shipping industry (Rauta, 2004).

Oil Company International Marine Forum (OCIMF)

Incorporated in April 1970, the Oil Companies International Marine Forum (OCIMF) is
one of the freely association of dominant oil companies which are concerned in the shipping
activity and safety, terminal line of crude oil and oil products (Companies & Marine, 2009).
The formation of OCIMF is aligned with the feedback of community concern in oil pollution
in the sea (Prince William, 2009). By using this program, members of the association are
able to send and review the assessment report with each other to value the safety of the ships
(OCIMF Annual Report, 2014).

International Association of Port and Harbour (IAPH)

IAPH or International Association of Port and Harbour are a global independent
association of harbour and port power (Journal of International Maritime Organisation,
2013). Their aims are to share and swap of ideas and industrial information on issues
concerning people who work in the port and shipping industry, Latest joint venture of IMO,
IAPH and the shipping industry is to coordinate the full utilization usage of port, terminal
spaces and cargo loading framework i.e. for landing purposes and related safety matters
(World Shipping Council, 2011).

Committee Maritime International (CMI)

Committee Maritime International or CMI is a non-profit political universal
organisation that incorporated in Antwerp in 1897. The objective of CMI is to provide
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suitable way and activities to the consolidation of all aspects in marine law (Journal of CMI,
2010).

ASPECT OF IMPLEMENTATION OF DOUBLE HULL TANKER

The evolution in technology and innovation management for oil tanker vessels has
evolved from the single hulled oil tanker vessels to double hulled oil tanker vessels for oil
transportation in shipping industry. The main idea for this evolution is preventing oil
pollution and controlling the safety aspect of marine industry. Holding to this idea, The IMO
and its organisations believed it can stop the level of oil pollution by double hull tankers.
But as reported and analysed the changing in technology to double hulled tankers stopped
(Living Ocean Society, 2004), later it demonstrates that other ideas of innovation in
technology also need to be considered in preventing oil pollutions as well as improving the
safety level of marine industry (Prince William, 2009) (as shown in Figure 3).
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Figure 3: Comparison of Oil Spill by Double Hulled and Single Hulled Tanker (Original Source
taken from the Review of Double Hulled Tanker, William, Rcac, & DeCola, 2009)

Despite of the accidents happened in double hulled tanker, there are some other
advantages and disadvantages for double hulled oil vessels (Michel et al, 2001). The
invention in technology of double hulled tankers show that the operation of loading
clearance become faster and produce good rate of loading. In fact, the cleaning process of
double hulled tanker become easy and faster (Greig et al, 2015).

However, there some increasing in the cost whereby the manufacturing cost of the vessel
under double hulled became high due to usage of more steel, required more construction
time as well as in maintenance aspect of the vessel (Brown & Savage, 1976). On the
operation issue, double hulled tankers are easily leaking caused by the crack in bulkhead
between cargo and the ballast tank (Living Ocean Society, 2004).
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IMPLEMENTATION OF INNOVATION IN OIL TANKER VESSEL

In 2004, the IMO and its organisation have amended Chapter 11-1 in SOLAS 74 (new
Reg. 3-10) (Hoppe, 2005). The Marine Safety Committee under IMO has endorsed a
decision MSC.290 (87) which enclosed with a new SOLAS arrangement that requires new
single side skin carrier vessel for oil tankers and bulk vessels of 150m in length, and above
to be formed and manufactured according to the class society’s guidelines that have been
approved and confirmed by the IMO to fit the new Goal Based Standard (GBS) creation
specification, which were also being endorsed by MSC 87 (IMO Circular Letter, 2010). For
strategic plan, the IMO should authorize the GBS for the design and construction of new
ships. (BV, 2010).

Followed by the Bahamas, Greece and IACS, they agreed to use the 5-tiers framework
of GBS (as shown in Figure 4) (The American Club, 2007). The first 3-tiers are comprised
by the development of the IMO standards and the last 2-tiers are comprised of other
organisation i.e. classification society’ standards (Peng, 2011).
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Tier 3 Verification of Compliance
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Tier5 Industry Practices and Standards ]
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Figure 4: Goal-Base Standards Framework (Original source taken from An Analysis of the
Implementation of Future GBS, 2011).
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After endorsed by the IMO and its organisations, they invented the new open innovation
for the design of the oil tankers and bulk vessels. This new open innovation is developed to
increase the possibility of reducing in oil pollutions and also at the same time, promoting the
new innovation with the lower cost. These standards approved and endorsed by the IMO
and the design is confirmed by the IACS are to create the goal-based standards that being
adopted by all ship builders, ship owners and also marine industry (Wendel, 2012). Goal-
Based Standards (GBS) are the standards set up by the IACS for the structure and design of
the new vessels for single side skin to be implemented to the oil tankers and bulk vessel in
increasing the safety and reducing the percentage of oil pollution (Skjong, 2005). The
advantages of the standards are low in the construction cost, maintenance cost and ease of
access for inspection, as well as eco-friendlier. The implementation of the new standards is
scheduled on the 1st July 2016. Any ships manufactured before July 2017 is not comply
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with the standards. The standards are complying only for the ships that manufactured after
July 2017 (Bulletin of International Ship and Offshore Structures Congress, 2009).

Addition to this and on base of these rules some researchers have invented the idea for
new technology as added value to the current technology. One of the new ideas of
technology invention is Sandwich Plate System (SPS, as shown in Figure 5. SPS is a
lightweight material that separated two metal plates with elastomer core to make it stable
and solid (Momcilovic, 2009).

Top Steel Face

Bottom Steel
Face

Figure 5: Conventional Structure and SPS Structure (Original Source taken from The
Performance, Safety and Production Benefits of SPS Structures for Double Hull Tankers, 2004).

These plates have been proven to be stronger than a single stiffened metal plate. The
dimension of the sandwich component and metals used for the front plate can be customized
to fit the specification (Liu et al, 2010). It also proven that by adding the system to the
current structure, it will reduce the weight, simple in structure, less maintenance, easy for
doing inspection and reduce the risk in vessel collision too (Brooking and Kennedy, 2004).
Even though the system has been applied in small ship’s construction and bridge decking,
the consideration in applying this new idea of technology to the vessel hull operation
promise the effectiveness of safety in shipping industry. (Joshua et al, 2007).

Researchers also invented some idea for New Anti-Corrosion Steel for Crude Oil
Tankers (NACS). The upper deck of oil tankers is open to mix the drain gas and H2S. The
reaction between the drain gas and H2S will contribute some vaporization that leads to the
corrosion. Therefore, the usage of NACS is believed to prolong the service life of the deck
for the oil tankers with the lower risk of vaporization (Suzuki et al., 2004).

Longitudinal Profile Plate a.k.a. LP also one of the innovation in technology for oil
tankers. As shown in Figure 6, LP can be defined as the continuous changes of the thickness
of the plate in longitudinal way to cut down the construction cost and lighten the steel in
many grades with the wide range of plate dimension for shipping manufacturing (Bulletin
of JFE, 2011).
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Figure 6: Various thickness and shapes of the steel plate (Original Source taken from the JFE
Technical Report)

Other type of ships i.e. passenger ships have invented the steel bulkhead subdivision for
reducing the percentage rate of dead passenger during accidents as well as marine pollution.
Internal steel bulkhead subdivision is the manufacturing of the ship in watertight section are
calculated by the maximum allowable distance between two adjoining bulkheads with differ
to the length of the ships and the service provided by the ships (Rotfeld, 1998). The bigger
the ships, the highest level of subdivision required. The designation of engine according to
the requirement as the guarantee for the safety of the vessels and the seafarers is maintained
in optimum level in facing the danger situations (Konovessis, 2012). This technology might
be alternative to the innovation technology in oil tanker vessels (Yip et al., 2011).

THE ROLE OF ISM AND STCW IN HUMAN FACTOR IN MARITIME SAFETY

As stated in Figure 7, it shows that 80% of accidents in shipping industry particularly in
oil tanker vessels are caused by human error. The advancement in technology, the system,
rules and regulation are useless without consideration of human factor as the major factor to
the safety in maritime industry.

Some researchers also believed that dispute in human error leads to the catastrophic of
oil pollutions and tankers accidents (The Nautical Institute, 2001). When accidents
happened to oil tankers, a pilot study particularly in human factors is conducted to measure
the percentage defect caused by human error (Lee, 1999). They believed that tiredness,
careless and misunderstandings are the main focus in human factor that leads to the safety
environment in marine industry (Lu, Hsu, & Lee, 2016).

Aware of the effect of human error in safety of marine industry, the IMO engage
development in advancing the arrangement in human factors by ISM code and regulation
(Wu & Jeng, 2012). The IMO has widen the focus to be more on administration structure
in the vessel, in align with the form proof of a Document of Compliance and a Safety
Management Certificate in controlling the human factor (Tarelko, 2012).

On top of that, the IMO also improvising the Standard Training for Certificate of
Competency of Watch Keeping Seafarers (STCW) focusing on implementation of minimal
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standards of marine training and control of seafarer’s capability (Bulletin of the Bahamas
Maritime Authority, 2010).
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Figure 7: Percentage of Oil Tanker Accident Causation by Human Error from ATSB, TSB and
MAIB database. (Original Source taken from ABS Review and Analysis of Accident Database in Oll
Tanker Disaster, Baker & Seah, 2004)

The Relationship of Technology with Other Safety Factors in Oil Tankers
Vessel

Beside the changes in innovation of technology for oil tankers, some of the researches
believe that advancement in navigation system may help in reducing the percentage of sea
accidents and at the same time can act as the tool in increasing the safety in maritime
industry. ECDIS is an information system that adapts with the IMO rules and control using
the computer-based navigation to show the marine area and ocean region. It can be used
alternately for printed paper nautical chart (Bulletin of the Bahamas Maritime Authority,
2010).

While ENC is an electronic navigation control which has been created to be used along
with ECDIS. The information gathered from the system covered i.e. position, heading,
speed for every vessel in the system (Journal of International Hydrographic Organisation,
2010). Additional system to this sensor is Automatic Identification Systems (AlS) that have
been invented in Navy ships then to be adapted for security as well as safety while on the
sea or in the port (Perez et al, 2008).

Salvage can be defined as the act of helping any vessel, person or its cargo from danger
on the seas. For example if any double hulled tanker vessel grounded and need to be saved,
the vessel will having a problem during the operation of salvage where the reflating was
very difficult due to the heavy weight of the vessel. It shows that when the double hulled
tanker damaged, the percentage of water level from the outside will be entered the tanker.
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The flood water also contributed to the heaviness of the tanker. However, for single hulled
tanker, the small amount of oil spill will lighten up the ship and make it easy to reflate
(Bulletin of OCIMF, 2003).

In allocating the oil spill area, EU has been invented an active sensor called “Synthetic
Aperture Rader (SAR)”. This sensor provided by the satellite images to identify the area of
oil pollution in any climate and all time (Singha et al, 2013). S AR may be used in aircraft
and satellites where the images of satellite captured the area of oil spill, the vessels of the
affected area and the vessel that responsible to the oil spill. Developed in the last 20 years,
SAR has become one tool in saving the marine environment and increasing the percentage
of safety in maritime operation (Alpers, 2008).

Maintaining the safety assessment in oil tanker also can be highlighted as the factor in
increasing the safety level of the vessel. Formal Safety Assessment (FSA) can be defined as
a form and standard procedure in improving the safety levels involving life preserving,
health, maritime environment and ship in accordance with the IMO approval by evaluating
the risk and assessing the benefit (Circular of IMO, 2002).

Despite of the allowable unidentified and challenging to accuse in civil and criminal
actions, the vessels that registered under flag of convenience are recorded to have high
percentage of detention level which can jeopardized the safety of the vessel, if compared
with the vessels registered under national flag (Cabezas & Kasoulides, 1988).

The increasing number of detention ships under open register is contributed by the fewer
and narrow rules and regulation intervention by the registered flag (Li, 1999). Due to the
high percentage in ships detention, some regional agreement of the Port State i.e. Paris MoU,
Tokyo MoU and US MoU have blacklisted some vessel under open register (Journal of
Shipping and Ocean Engineer, 2014).

Therefore, in reducing the percentage of detention ships under the Flag of Convenience,
some European country i.e. France, Norway and Germany, came out with the idea of quasi
open register whereby the cost affected as the open register but at the same time the
enforcement of marine regulation for the vessel administration and safety environment of
the vessel are highly defined, accountable for liability and worldwide implemented
(Hosanee, 2009).

In other words, the vessels registered under quasi open register have flexible cost with
high requirements of legislation in the form to increase the safety of the marine environment.
After seeing the advantages in conducting the quasi open register, some other Flag of
Convenience countries also reinvented the same idea i.e. Singapore, Hong Kong, Bahamas
and Cambodia (Luo, Fan, & Li, 2013). However, the reinventing idea of using quasi open
register still has the breach. Numbers of Vessels registered under quasi open registered are
recorded with inspection detention for Germany International Ship Register and French
International Ship Register (Paris Mou Annual Report, 2013).
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Despite of ship detention under registered flag, other factor that also needs to be studied
in securing the marine safety environment is the detention ship under the IACS by Port State.
Any vessel that inspected by the Port State under the Classification Society will be detained
and will be considered as dangerous for sailing. Classification Society plays role as the
approved endorser starting from the beginning of the construction up to the routine
inspection of the vessel. However, due to the unreliable risk, lack of time of inspection by
class survey and may negligent, the liability of class is limited only for endorse and issuing
the certificate of class for the purpose of the marine insurance, many vessels went for
detention in aspect of safety under IACS and also Non-1ACS by MOU regional port state
control (Journal of Shipping and Ocean Engineer, 2014).

CONCLUSION

Many parties in the marine industry are depended to the role of IACS. Any type of flag
states either National, FOC or quasi open, also need to admit liability in the wellness of the
vessels and must avoid to give legislative immunity to IACS for negligent of surveys during
inspection in order to make guarantee for safety in vessels and crews on the sea. As well as
port state control play measure roles in this respect for safety of the vessels.

To reach to the optimal maritime safety, all elements in the industry themselves need to
be integrated. It could start from first step in structure and design of the vessels, legal
authorities for the rules and regulations and liability, and other safety factors need to be
communicated in contributing the idea of preventing oil pollution. Innovation in design of
the vessels, parallel with the Administration and Authorities i.e. the IMO, IACS, Flag State,
along with the voluntarily association i.e. INTERTANKO, ICS, OCIMF, EQUASIS and
IAPH.

Also, the added value for open new innovation in design i.e. SPS, NACS, LP and
advancement of innovation in technology along with the human as the main factors in
succeeding this objective and reaching to the optimal marine safety with excellent
management team and trusted organisation
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