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Abstract: Organizations that manage the solid waste at certain designated areas sometimes neglect the
environmental elements  when they carry  out  their collection of solid waste activities. For instance, the
leachate that sips out from the garbage collected either of residential or commercial area. Therefore,
implementation of ISO 14001 standards in solid waste management companies are vital especially in Malaysia
to protect the environment, prevent pollution and improve environmental performance. ISO 14001 has been
implemented widely  however  in  Malaysia;  the  percentage  of organizations implementing this standard is
way too  small  which  is  only  0.46%.  This  study  was carried out to determine and analyze the adoption of
ISO  14001   standard   especially    in  Malaysian  organization.  Both   certified  and  uncertified  companies
will be compared as to identify  the  difference of  the implementation of ISO 14001. Qualitative research was
carried out through personnel interviews and questionnaires. Visual Basic expert system will be used as a tool
to aid the company to  achieve  their  environmental  mission  step by step. The objectives  had  been  achieved.
Expert system that had been developed is a tool that will ease the organization in assessing the level of
compliance according to the ISO 14001 standard. Strategies have been recommended for the ease of
implementing ISO 14001 in the organization.
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INTRODUCTION 129,031. In Malaysia, the number of ISO 14001:2004

ISO 14001  is  an  international  environmental comparison with other countries, the number is
management  standard  and  can  be  considered  as a considered small as Japan itself, there  were 21,779
model for  implementation of  environmental  management certified companies. Nowadays, either we are in the
system or better known  as  EMS,  in  an organization. industrialized or developing countries, solid waste
This standard enables the organization to identify, problem never ends as each  and every one of us
monitor  and  control  its  environmental aspects which produces waste. These problems occur due to lack of
will result  in   improving  the  environmental  performance. resources for waste management, increase in operational
The purposes of developing this standard are to costs, lack  of   awareness  of  environmental  aspects,
systematically improve the environmental performance loss of  natural resources  and/or  energy consuming
and prevention of pollution, maintain compliance with processes problems in handling the wastes [3]. It was
relevant environmental regulations, identify and prevent reported that the amount of solid waste generation in
potential environmental problems before they occur and Malaysia has increased tremendously for the past few
identify and correct existing environmental problems [1]. decades as a result of growing population, increasing
According to [2], the number of organizations that have consumption and rapid changing lifestyles. According [4],
been certified worldwide with ISO 14001:2004 standard is the average per capita generation of waste in Malaysia is

certified organizations is 598 companies, however, in
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0.5-0.8 kg/cap/day while in Kuala Lumpur itself, the The Qualitative Research Interviews: The data was
average is 1.7 kg/cap/day [5]. However, these numbers collected through an interview with the personnel in
will  increase if  we do  not have the initiative to reduce charge of the two organizations. There were two
the amount of solid  waste generation. Therefore, since personnel that have been interviewed. It was done by
the amount of  solid waste is increasing over the years, paying a visit to both companies and followed up by
the Malaysian authorities as well as the consumers have contacted through e-mails. General questions regarding
built   up    the    environmental    awareness    with   them. the operation activities in both organizations were
Hence,  the development of  standard  is  necessary at enquired. The questions were mainly designed to ensure
this stage as the environmental impact needs to be that the objectives of this research were accomplished
reduced or minimized. Thus, ISO 14001 had been and can be applied in the expert system.
established so that the industries or organization can
implement it in order to achieve better environmental Questionnaires: Questionnaires were done by Maju
performance. Organizations that manage the solid waste Waste Disposal Sdn. Bhd. as to identify the extent of
at certain designated areas sometimes neglect the adoption of ISO 14001 elements  in  the organization.
environmental elements when they carry out their There were 31 questions altogether which encompasses
collection of solid waste activities. For instance, the all elements of ISO 14001 requirements which are the
leachate that sips out from  the  garbage collected either environmental policy, planning, implementation and
of residential or commercial area, the garbage that drop operation, checking and corrective action and internal
when they are being transported or transferred either to audit. The questionnaires asked were based on the ISO
the transfer station or disposal site and etc. Improper of guidelines that had been established by Global
solid waste management can result to health hazards and Environmental  Management  Initiative or  known as
negative impact on the environment. The leachate that GEMI [6].
sips out  from  the garbage  collection will flow to the After    answering     the   questionnaires,
water and cause water pollution. Besides, the gases that recommendations on how to achieve or fulfill the
come out  from  the solid  waste  will  pollute  the  air. requirements stated in this International Standard were
Some waste is disposed at the specific landfill where late listed in a step-by-step approach based on the ISO
treatment of the waste can make the soil of that landfill manual for the ease of  implementation  in  the
area become acidic. Therefore, implementation of ISO organization [7].
14001  standard  in solid waste management companies
are vital especially in Malaysia. Following these ISO 14001 Expert System: Visual Basic  Expert  System
standard’s requirements will help the organizations to is a tool that has been developed in order to aid the
protect the environment, prevent pollution and improve organization for self-assessment checklist on the extent of
environmental performance. ISO 14001  implementation. This expert system is known

MATERIALS AND METHOD description of the requirements such as purpose,

The implementation of ISO 14001 standard will be and validation [8]. There are seven buttons on the expert
studied at two selected companies which are Alam Flora system’s interface that will guide the organization
Sdn. Bhd. and Maju Waste Disposal Sdn. Bhd. Both regarding  the  ISO 14001 adoption and implementation
companies are located at Shah Alam, Selangor Darul [9]. Figure 1 shows the main interface of the system.
Ehsan, Malaysia. Alam Flora Sdn. Bhd. had implemented The first button which is ‘About ISO 14001’
the standard and it is currently at the stage of continual summarizes  the  general  information of   this standard
improvement whereas Maju Waste  Disposal Sdn. Bhd. and the history of the standard’s establishment. For the
has not  implemented  this standard  yet. For  this ‘ISO 14001 Selection Menu’ contains the detailed
research, comparisons between the company that  had description regarding each element of ISO 14001 and the
implemented the standard and the company that has not questionnaires for assessment of the organization’s
implemented the ISO 14001 will be known as to identify implementation of this standard. The third button which
the shortcomings. The method used in seeking and is ‘How to Use the Self-Assessment Checklist’ briefly
analyzing  the  information is  by using qualitative explained the procedure for the use of self-assessment
research method. checklist     and       how      to      rate      the    organization.

as ISO 14001 Expert System and it consists of the

procedure  and tips, questionnaires, recommendations



World Appl. Sci. J., 21 (Mathematical Applications in Engineering): 40-43, 2013

42

Fig. 1: Main interface ISO 14001 Expert System clause  4.1 till 4.6 whereby clause 4.1 is only the general

The organization can have a clear  view  on the environmental  management  system  begin with clause
requirements of ISO 14001 by clicking the button of 4.2. All these clauses are  needed  to be fulfilled so that
‘Elements of ISO 14001’. The evaluation of the final score the organization can  be  considered  eligible  for ISO
after assessing the organization’s operations activities is 14001 applications. The questionnaires were done as to
summarized when the ‘Evaluation of  Final Score’ is indicate the level of  environmental management system
clicked. Once the company had gone through self- in that organization. The organization has  not fulfilled
assessment and validation, ‘Registration Process’ button ISO 14001 requirements since it does not periodically
showed the process on the steps to register the review the basic assumptions upon which its EMS is
organization as ISO 14001 certified company. Lastly, the based. Since the organization’s operations were not in
‘Validation’ button will help the organization to validate accordance with the ISO 14001 requirements, it has to
whether they have performed  all the requirements needed develop every  document accordingly before submitting
in order for them to apply for this standard. it   to   the    top    management   for    reviewing   process.

RESULT AND DISCUSSION

From Qualitative to Quantitative Study of Solid Waste:
ISO 14001 has 17 elements that need to be followed and
practiced by the organizations in order to be certified as
an ISO 14001 certified companies (Stapleton et al., 1996).
In  order  to verify whether  the  company’s  operations
are in accordance with environmental management
system’s  requirements, the organization had answered
the questionnaires that were based on the ISO 14001
elements. In these questionnaires, the organization was
needed  to answer 31 questions  according to the
elements stated in ISO 14001 requirements [6]. For this
standard,   the  requirements   started   with   clause 4.
The clause has been divided into 6 clauses which are

part of the standard. The elements involving the

Table 1: Summary of Findings

Author(s) Objectives of  Research Findings

Anna Björklund (2000) -To improve understanding of system-wide Developed ORWARE(ORganic WAste

impacts of waste management on the environment. Research) system. Focused in the

-To prepare data for decision-making about waste assessment of environmental impact

management in certain regions. of organic waste handling in municipal

-To promote systems thinking in general in waste management systems.

waste management planning

Abeliotis et al. (2008) [11] -Develop Decision Support System to aid Develop Decision SupportSystem which

in solid waste management focused on the flow of waste

management.

Norliana Hanani Binti Mohd Kasim (2012) - To determine and analyze the adoption of ISO Developed ISO 14001 expert system

14001 as a planning and management tool in for Malaysian organizations which

Malaysian organization. also consists of validation of the

- To recommend strategies for the implementation requirements. Recommendation has

of ISO 14001. been listed for the ease of ISO 14001

- To manage and validate ISO 14001 standard by implementation. This system is

using an expert system.  applicable to all organizations. Focused

on solid waste management.
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The organization generally lack  in fulfilling most of the 2. Peglau,    R.,    2007.      Worldwide      number     of
required elements in order to apply for this standard. ISO 14001 certification. Retrieved from http://
Supposedly, the  organization  needs  to  score  a full www.ecology.or.jp/ isoworld/ english/ analy14k.htm.
score of  2  for  each  question  as  to  show  that  the daily 3. Grover, V.I., B.K. Guha, W. Hogland and S.G. McRae,
operations and activities of  managing  the  solid  waste 2000. Solid Waste Management. Rotterdam, The
do not bring any significant impact towards the Netherlands:   A.A.     Balkema,  pp:    344.   ISBN:
environment. 13-9789054107866.

Summary of Findings and Comparison with Other Ishak and Mohd Armi Abu Samah, 2010. Study on
Researchers: Many researchers used expert system for solid waste generation in kuantan, malaysia: its
solving the problems in solid waste management. potential  for  energy  generation.  International
However, from  all  these  researchers, none had Journal of Engineering Science and Technology,
developed the system that aid the organization operate 2(5): 1338-1344, ISSN: 0975-5462.
their activities in accordance with ISO products 5. Budhiarta, I., C. Siwar and H. Basri, 2012. Current
specifically ISO 14001. Table 1 shows the summary of status of municipal solid waste generation on
other researchers’ findings. Malaysia. International Journal on Advanced Science

CONCLUSION ISSN: 2088-5334.

This research was carried out by using qualitative system self-assessment checklist march 1996.
method which the output of this research had been Washington DC.
converted to an expert system and there was no other 7. Army, U.S., 2001. Environmental Management
research that has been done by using this method for  the System guidance manual: implementing ISO 14001.
study of ISO 14001 standard. This study was significant United States.
for studying of solid waste management and how the 8. Eldrandaly, K., 2008. A knowledge-based advisory
organization handles the collection of solid waste. system     for       software       quality     assurance.
Furthermore, from this study, we could unleash other The International Arab Journal of Information
issues, for instance, odour and noise pollution. As a Technology, 5(3): 304-310.
consequence, by implementing ISO 14001 standard, 9. Galbraith,  L.,   M.   Al-Najjar  and J.G.  Bubu,  1988.
pollution can be reduced and safety can be increased. Expert systems in engineering. Department of
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